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INVESTIGATION IN ANIMAL NUTRITION 

BEEF-PRODUCTION 

By T. L. HAECKER 

INTRODUCTION 

During our investigations in feed requirements in milk-production, 
covering a period of fifteen years ending in the spring of 1909, much 
new and valuable information was obtained in regard to feed and 
nutrient requirements under fairly normal conditions and rational 
methods of feeding for milk-production. The practical application of 
the data secured in these investigations was published in popular form 
in Bulletin 130, and the details of the work were set forth in Bulletin 
140. The demand for Bulletin 130 has required the issue of 100,000 
copies. When definite and authentic information on milk-production 
meets with such universal favor by owners of milk cows, it is reason
able to assume that similar information bearing ori rearing and fatten
ing of steers for beef-production will meet with favor. 

The plan of investigation is the same as the plan of the investigation 
of feed and nutrient requirements for milk-production. 

The results will be discussed first from the standpoint of total feed 
requirements and the general feed-cost of production; second, from the 
standpoint of the dry matter and available nutrients required in the 
various stages of growth and fattening, and the relation of these nutri
ents to the tissues in the body. 

The data under Feed Requirements give new and definite informa
tion that has been needed for many years, and are of permanent value, 
as the feed or nutriment required to produce a given product is now 
what it was a decade ago and will be the same a decade hence. The 
data under Feed-Cost of Production. 0n the other hand, give only gen
eral, not definite, information, because prices of feed-stuffs vary and 
price levels change. 

I. FEED REQUIREMENTS 

Beginning in the autumn of 1891, seven calves were used for study
ing the feed and nutrient requirements in the growing and fattening 
of steers in comparison with like requirements for cows for milk
production. In the experiments in feeding dairy cows to determine the 
nutriment required in milk-production, it was found that certain cows 
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converted feed· to both milk and gain in body weight. In the experi
ment on the food of maintenance there was also some slight gain in 
body weight. In order to make even approximate deductions of the 
nutriment actually required for the production of a given unit of dairy 
product, and the amount of nutriment actually required for the main
tenance of a given weight of animal body, it was necessary to know 
the amount that was diverted to gain in body weight. There were no 
available data on this point. Exp~riments in feeding for gain in 
weight had been conducted for the purpose of calculating the cost of 
gain, the amount of gain to a given quantity of grain or roughage con
sumed, and in a few cases, the amount of dry matter consumed to a 
given gain; but nothing had been done in regard to the nutriment re
quired for a pound of gain. To get some information on this point, 
all feed-stuffs consumed by the seven calves from birth until they 
weighed, on an average, 1,000 pounds, were weighed and analyzed, and 
complete computations were made of the feed consumed, its nutriment 
content, and the relation of nutriment consumed to gain in body weight. 
The data were not then offered for publication because they related 
to matters not entirely within the province of the Division of Dairy 
Husbandry. 

In 1907 the experimental and educational work of the Division of 
Dairy Husbandry was enlarged to include animal nutrition, and provi
sion was made for the equipment of an analytical laboratory and the 
employment of analysts. During the winter of 1907-08 it was decided 
to inaugurate a series of experiments with beef-bred calves to de
termine their composition by making a complete chemical analysis of 
a fairly representative one at each period of 100 pounds gain in weight, 
and also to keep a complete record of all food consumed by each ani
mal and the dry matter and digestible nutrients required for production 
to the various stages of growth. 

All the steers employed in the investigation in animal nutrition with 
respect to beef-production were kept in the barn during their life
time, except that half the steers from Groups III, V, and VII were 
turned to pasture when they were one year old. During the first year 
they were all kept in small portable stalls. During the second year 
those that were retained in the barn on continuous stall-feeding had 
the freedom of a runway in the barn, and were confined in portable 
stanchions only while they were eating their rations. For this purpose 
each steer was assigned to a definite place in the row of stanchions. 
Each steer was tagged on the ear with a number corresponding with 
the number over the stanchion to which he belonged. By strictly ad
hering to this method, each one soon knew his place. On each manger, 
numerals were placed with crayon showing the pounds of grain, hay, 
and silage that made up his daily ration. Each steer always received 
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as much hay and silage as he would eat, and the amount of grain re
quired was determined by the feeder. The chief reliance in estimating 
the amount of grain needed, was the odor given off from the feces. 
A fetid smell indicates that more grain is taken than is needed. The 
general conduct of the steers and their general appearance also were 
noted. Eating the ration quickly, restlessness, and looking for more, 
indicate a need of more feed; while slow feeding, failure to clean up 
the feed box, and sluggishness in movement indicate that less feed is 
needed. In a general way, it was soon found that increasing the 
grain ration 0.2 of a pound every alternate Monday morning would 
meet the requirements, though there were deviations from this general 
rule with certain individuals, and with all at certain seasons of the 
year. The variations in individual steers with respect to the amount 
of grain required for normal growth or gain caused corresponding 
variations in their weights at the end of the second year, ranging from 
l ,OOO· to 1,400 pounds with approximately the same degree of finish. 
They were fed twic;e a day with strict regularity as to time and quan
tity of feed given. They always had access to water and salt, and the 
runway was bedded with mill shavings. Every Monday morning, 'each 
steer was taken to platform scales to be weighed. For a time, they 
were weighed on scales the platform of which was scarcely large 
enough to hold them and was raised about ten inches above the level 
of the floor. The deliberate way in which they approached the scales 
and carefully and slowly mounted the platform and then stood still 
to be weighed, was exceedingly interesting. 

The pasture steers of Group V, after returning from pasture, wer~ 
kept in an open yard without any shelter, from October 16 to June 9, 
except while they were eating their rations ; while those of Gr9up VII 
were kept in a runway in the barn from November 1 to August 1, 
following. 

During the winter of 1907-08 a group of beef-bred calves was 
chosen and designated as Group II, and the seven steers previously re
ferred to were designated as Group I. Of Group II, ten were slaugh
tered for analysis and the others in demonstration work for classes in 
cutting and curing of meats. None of the animals was finished for 
market. For this reason the feeding records for Group II are not in
cluded in this bulletin. 

In May, 1908, a circular letter was sent to several breeders of beef 
cattle, specifying the kind of calves wanted for a new group for carry
ing on our investigation in beef-production. On May 31 there were 29 
calves averaging 99.6 pounds in weight. All feed was weighed as fed 
and composition of feed-stuffs determined by chemical analysis. Spe
cial instructions were given not to feed more than each would eat up 
clean and utilize. They received from 8 to 10 pounds of whole milk 
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per day for two or three weeks, according to the judgment of the 
feeder, and then a gradual change was made to separator skim milk. 
The roughage fed was choice upland prairie hay and corn silage. The 
concentrates were farm grains and their standard by-products, such as 
bran, flour middlings. and oil meal, except that 5 pounds of blood meal 
was fed to each calf in Group III during the time it made the first 200 
pounds gain. 

The special object in presenting this bulletin is to show the amount 
and kind of feed needed by a calf to make normal and economical 
growth under the conditions described for each approximate gain of 
100 pounds in body weight. 

TABLE I 

FEED CONSUMED AND ACTUAL GAIN MADE DURING THE VARIOUS STAGES 

OF GROWTH-GROUP III 

Week Ending I Weight I Milk I ~lik l_G~r-a1_'n--;-_H~ay _ __,___~S~il_ag_e--;-I ~G_a_in_ 
I Lbs. I Lbs. I Lbs. I Lbs. Lbs. Lbs. I Lbs 

May 31, 1908 I 99.6 I 329 98 .. .' .. 
Sept. 27, 1908 I 200.0 70 994 

1

1

1 

99.7 113.8 34.3 100.4 
Dec. 20, 1908 I 295.9 I I 693 138.6 167.6 283.2 I 95.9 
Mch. 14, 1909 I 404.1 I I 378 249.2 272.4 312.0 i 108.2 
June 13, 1909 I 503.5 I I 392.0 434.0 419.7 I 99.4 
Aug. 22, 1909 I 597.7 I I I 383.6 464.8 121.1 94.2 
-=T~o-ta~l -.-.. -.___,_l·---~I -=-399· I 2,163-1 -1,263.l I 1,452.6 1,170.3 I 498.1 
Oct. 24, 1909 I 702.2 I ,-- I 401.8 510-:-9- I 104.5 
Jan. 2, 1910 1

1 
799.3 I I I 522.2 659.1 97.1 

Mch. 6, 1910 899.9 \ 519.0 654.6 100.6 
May 15, 1910 I 1,000.6 I I 641.8 767.3 100.7 
July 17, 1910 I 1,099.1 I I I 622.3 I 744.7 98.5 
Oct. 9, 1910 I 1,201.3 ______ 865~006.3_ ---. 102.2 
Two-year-old.SI .. .. . .. I I I 3,572.1 I 4,342.9 I I 603.6 
Total to I 1,201.3 I 399 I 2,163 I 4,835.2 I 5,795.5 11,170.3 11,101.7 
Total to I 1,302.5 399 12,163 I 5,669.7 I 6,581.5 2,234.7 I 1,202.9 
Total to . . . . I 1,400.6 I 399 2,163 I 6,523.0 7,351.5 I 3,410.7 11,301.0 
Total to . . . . I 1,500.0 399 2,163 I 7,428.8 I 7,911.5 5,146.7 11,400.4 

Table I shows that from the time of the arrival of the calves to 
May 31, 1908, when they weighed, on an average, 99.6 pounds, they 
had consumed, per head, 329 pounds of whole milk and 98 of skim 
milk; that September 27 they weighed 200 pounds, having made an 
average gain of 100.4 pounds on 70 pounds of milk, 994 of skim milk, 
99.7 of grain, 113.8 of hay, and 34.3 of corn silage; that December 20 
they weighed 295.9 pounds, having made an average gain of 95.9 pounds 
on 693 pounds of skim milk, 138.6 of grain, 167.6 of hay, and 283.2 of 
corn silage, and so on to August 22, 1909, when they weighed 597.7 
pounds, having made 498.1 pounds of gain on 399 pounds of milk, 
2,163 of skim milk, 1,263.1 of grain, 1,452.6 of hay, and 1,170.3 of 
silage. 
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In the second subdivision of the table are given the dates of the 
various stages of growth, the weight, feed consumed, and actual gain 
made. The gain of 603.6 pounds during the time covered by the second 
subdivision required 3,572.1 pounds of grain and 4,342.9 of hay. Six 
of the steers were fed until their average weight was 1,302.5 pounds, 
as it was desired to obtain the composition of a steer of that degree of 
finish. The feed required is given in the same line, and in the last two 
lines the feed consumed to bring them to 1,400 and to 1,500 pounds. 

Table II gives the amount of the different kinds of feed in the grain 
mixture consumed during the various periods, the total during the 
first year, and the second year. 

TABLE II 
KINDS AND AMOUNTS OF FEED-STUFFS IN THE GRAIN MIXTURE-GROUP III 

. I I 
Weight! Grain Corn Barley I Bran 

·--L_::b"-s.--'-1 -L-bs-.--'-L~b-s-. --!-~L-b-s-=. -'-I -Lbs. 

I ---- · 1 Blood\ 
I Oil Meal I Meal Oats 

99.6 I I 
I Lbs. -Lb-S:- LtJS:'""" 

200.0 I 99.7 48.9 I 29.3 

404.1 I 249.2 45.5 45.5 91.l 
295.9 138.6 32.5 23.6 I 52.6 

503.5· I 392.0 71.3 71.3 142.5 
597.7 I 383.6 69.7 69.8 139.5 I 

19.5 
27.2 
66.8 

106.9 
104.6 

2.0 
2.7 
0.3 

--rota!. ..... j 1,263.1 267.9 210.2 I 455.0 325.0 5.0 ,-

702.2 I 401.8 I 73.1 I 73.0 146.1 109.6 I .... 
~gg:3 ~i~:~ ,' gu g1:~ rn~:? ~!i-:1_1_: ::: 

1,000.6 I 641.8 116.7 I 116.7 233.4 175.0 ... . 
1,099.1 622.3 I 113.1 113.2 226.3 169.7 ... . 

___ 1,_20_1_.3__.__8_65_.0~_1_5_7._3,____15_7_.3__.__3_14_.5__,_235.9 •... 
Second year .. j 3,572.11 , __ 64_9_.6__,_6_4_9_.5___cl_l..:__,2_9_8._9_1 974.1 
-Total. .... · I 4,83S.Z-I 917.5 859.7 I 1,753.9 

1
1 1,299.1 

1,302.5 I 5,669.7 j l,069.2 1,011.4 I 2,057.4 1,526.7 
1,400.6 6,523.o 1,227.3 1,162.0 2,368.6 I 1,757.6 
1,500.0 7,428.8 1,433.6 1,262.6 I 2,110.8 I 1,979.o 

5.0 
5.0 
5.0 
5.0 

·2.5 
37.8 

The results obtained from this group, considering the amount of 
feed consumed and time required to bring them to 1,200 pounds, were 
not satisfactory; they should have reached this weight in approximately 
two years. In studying the details of the feeding it appears that they 
were changed too quickly from whole milk to skim milk, and the ration 
of grain given up to the time they weighed 500 pounds was too light. 
After that they received as much as and sometimes more than other 
groups that made better gain. It was not expected that there would be a 
profit from fixed rations and stall-feeding throughout the lifetime of the 
steers but it was expected that they would nearly break even. How
ever, this phase of the subject will be referred to later. 

In the latter part of April, 1909, another call was made for beef
bred calves approximately one week old at time of shipment, placing 
special emphasis on the importance of their being of high grade-
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three or four top-crosses of full-blood sires of good breeding. By May 
23, 30 calves had arrived weighing, on an average, 100.5 pounds. Dur
ing the first year they were kept in sections of portable stalls. The 
second year they were confined in stanchions while they were taking 
their rations, and the rest of the time had the freedom of a covered 
runway. 
. Table III gives a complete record of the dates when the group made 
an approximate gain of 100 pounds, the average amount of milk, skim 
milk, grain, and roughage consumed for the gain made, their weight 
as yearlings, the amount of feed consumed, and the gain made during 
the first year. In the lower subdivision is given a similar record for 
the second year, and the last line gives the total for the two years. 

TABLE III 

FEED CONSUMED AND ACTUAL GAIN MADE DURING THE VARIOUS STAGES 
OF GROWTH-GROUP IV 

·----- --··----· 

I I I Skim I . I I I Week Ending I Weight I Milk Milk I Grain Hay Silage Gain 

I Lbs. I Lbs. Lbs. Lbs. Lbs. Lbs. I Lbs. 
May 23, 1909 I 100.5 225 52 .... ..... ····· . .... 
Sept. 5, 1909 202.7 I 197 936 92.7 103.9 ..... I 102.2 
Dec. 5, 1909 I 302.3 . .. 322 253.2 327.l 154.6 99.6 
Feb. 2, 1910 I 404.2 I ... ... 286.9 402.4 328.6 I 101.9 
Apr. 24, 1910 501.4 I ... ... I 278.3 383.0 I 288.6 97.2 
June 12, 1910 I 600.0 I ... . .. 249.4 346.2 222.5 I 98.6 
From calf to 12 months J 422 J 1,310 I 1,160.5 I 1,562.6 I 994.3 I 499.5 
Aug. 14, 1910 I 692.3 ... ... 370.5 519.5 155.9 92.3 
Oct. 2, 1910 I 796.5 ... ... 339.6 474.7 ····· 104.2 
Nov. 27, 1910 903.0 ... . .. 427.0 571.2 216.3 106.5 
Jan. 22, 1911 1,002.3 ... ... 435.5 549.l 625.2 99.3 
Mch. 26, 1911 I 1,104.7 I ... ... 543.6 553.1 793.0 102.4 
May 21, 1911 1,204.1 ... . .. 566.1 369.0 957.9 99.4 
Frdm 12 to 24 months I . . . I . . . I 2,682.3 I 3,036.6 I 2,748.3 I 604.1 

Total . . . . J • . • . . . . I 422 I 1,310 I 3,842.8 I 4,599.2 I 3,742.6 I 1,103.6 

The calves attained a weight of 600 pounds in about 13 months, and 
of 1,204.1 pounds in 24 months, while Group III required 28 months. 
To reach the 600-pound weight, the steers in Group IV received 23 
pounds more whole milk, 853 pounds less skim milk, 102 pounds less 
grain, and 169 pounds less roughage, counting 3 pounds of silage equiv
alent to a pound of hay. Group IV reached the 1,200-pound weight on 
992 pounds less grain, 339 pounds less roughage, 853 pounds less skim 
milk, and 23 pounds more whole milk. Most of the calves in the two 
groups came from the same farms. The environment of the two 
groups was the same. The same feed as to quality and kind was given, 
but Group IV received a greater portion of the roughage consumed in 
the form of corn silage. The cause of the difference in results obtained 
from the two groups is a matter of vital importance. If followed up, 
results like the former would lead to great losses and in time financial 
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ruin, while the latter would yield profit if market conditions were any 
where near right. Group IV received more animal nutrients and less 
plant nutrients than Group III in growing from the 100-pound to the 

· 200-pound weight. The time of change from animal to plant nutri
ment is the critical period with the young. The calves were also 
brought to a larger ration than those in Group III in growing from 100 
to 200 pounds weight, but it is quite likely that the difference in results 
was chiefly brought about by the better trained eye of the feeder of 
Group IV. 

TABLE IV 
KINDS AND AMOUNTS OF FEED-STUFFS IN THE GRAIN MIXTURE-GROUP IV 

Weight Grain Corn Barley I Bran !Oil Meal/ Oats 

t~g:~ L::.-7 ~:: ~:: I L:;:7 ,' ~:.: 1, Lbs. 
302.3 253.2 46.o 46.o I 92.1 69.1 
404.2 286.9 52.2 52.2 I 104.3 I 78.2 I 
501.4 278.3 50.6 50.6 101.2 75.9 
600.0 249.4 45.3 45.4 90.7 68.0 

First year....... 1,160.5 211.0 211.0 422.0 316.5 I 

I 692.3 370.5 67.4 67.4 134.7 101.0 I .... 
796.5 339.6 61.7 61.8 123.5 92.6 .... 

I 903.0 427.0 77.6 77.6 155.3 116.5 .... 
1,002.3 435.5 79.2 79.2 158.3 118.8 .... 

I 1,104.7 I 543.6 156.4 10.3 I 215.4 112.8 48.7 
I 1,204.1 I 566.1 169.8 I ..... I 226.5 113.2 -56.6 

----
Second year. . . . . I 2,682.3 I 612.1 I 296.3 I 1,013.7 I 654.9 I 105T 
-Total / .. . . . . . I 3,842.8 I 823.1 I 507.3 I 1,435.7 I 971.4 1 105.3 

Table IV gives the amount of the different grains fed to Group IV 
during the two years. During the first year, the grain mixture was two 
parts each of ground corn and barley, four parts of bran, and three 
parts of linseed meal. During the second year, barley gradually in
creased in price, and in the 1,100-pound period a gradual change to 
ground oats was made. 

The latter part of April, 1910, when Group IV had attained a 
weight of 500 pounds, another circular letter was sent to farmers who 
had previously furnished calves of satisfactory breeding and type, re
questing the shipment during May of new-born beef-bred calves. Judg
ing from the rate at which the calves came, it appeared that farmers 
were eager to dispose of their beef-bred calves without question as to 
price, since before the shipments could be stopped 64 calves arrived 
in Minneapolis by express. A few days after the arrival of the calves, 
when their digestive systems contained a normal amount of food, they 
were weighed. The average weight was 79 pounds. On the morning 
of May 29, 45 calves were selected for the experiment and the others 
were sold for veal when in proper condition. Those selected averaged 
101 pounds in weight. 
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Table V gives the dates when the calves reached a given weight, the 
feed consumed during each approximate hundred pounds of gain, and 
the total consumed up to the time when they were a year old ; the 
amount consumed during the second year; and the total during the two 
years. 

TABLE V 
FEED CONSUMED AND ACTUAL GAIN MADE DURING THE VARIOUS STAGES 

OF GROWTH-GROUP V 

W e:k Ending I Weight I Milk I ~:~ I Grain I Hay I Silage I Gain 

I 
Lbs. 

May 29, 1910 101.0 
Sept. 11, 1910 199.3 
Nov. 13, 1910 I 295.1 
Jan. 15, 1911 I 399.2 
Mch. 19, 1911 505.6 
May 14, 1911 I 602.7 
From calf to 12 months 
July 16, 1911 I 698.9 
Sept. 10, 1911 I 800.6 
Nov. 26, 1911 I 903.6 
Jan. 21, 1912 I 998.5 
Mch. 31, 1912 I 1,098.4 
June 9, 1912 I 1,200.9 

Lbs. Lbs. Lbs. 
299 49 .... 
205 813 90.9 
... 476 195.6 
... 

I 
. .. 257.9 

... ... 302.6 
I ... ... 295.4 

--·--
Lbs. Lbs. 
.... .... 
99.3 .... 

220.8 90.0 
261.9 370.7 
277.7 494.8 
278.3 520.9 

Lbs. 
. .. 
98. 
95. 

104. 
106. 
97. 

3 
8 
1 
4 
1 

I 504 I 1,338 I 1,142.4 I 1,138.0 I 1,476.4 I 501.7 

I ... . .. 

I I ... . .. 
... . .. 

I 
... . .. 

I ... . .. 
... . .. 

382.2 
422.8 
655.2 
492.1 
691.6 
764.6 

-35&8--580.6 
466.1 ..... 
643.0 131.4 
258.4 838.2 
280.0 1,207.8 
296.8 1,212.4 

-96.i 
101.7 
103.0 
94.9 
99.9 

102.5 
From 12 to 24 months I . . . I . . . I 3,408.5 I 2,303.1 I 3,970.4 I 598.2 
_-_T_~ _ot_al_._· ._. _. -'I_·_··_·_··_· ~I _5_04_~1 _l,3_3_8--'--l -'--4,~50.9 I 3,441.1 I 5,446.8 I 1,099.9 

There is remarkable uniformity in the records of Groups IV and V, 
especially up to the 800-pound stage, up to which time Group V was a 
little in the lead, scoring 600 pounds on May 14, while Group IV did 
not weigh that until June 12; and Group V weighed 800 pounds Sep
tember 10, while Group IV weighed 796 pounds October 2. They 
reached the 903-pound mark on practically a tie, Group IV reaching it 
November 27, while Group V reached it one day earlier. They also 
kept abreast during the 1,000- and 1,100-pound periods. During the 
1,200-pound period, Group V required twelve days more than Group 
IV. In examining the feeding record it is found in both instances that 
Group V slackened its rate of gain after a change in the grain mixture. 

In going from 100 to 600 pounds in weight the steers in Group IV 
consumed 18 pounds more grain and 363 pounds more roughage, while 
during the time the two groups were gaining from 600 to 1,200 pounds 
the steers in Group V consumed 1,726 pounds more grain and 327 
pounds less roughage than did those in Group IV. How such a differ
ence in grain required to make a given gain can be avoided is a mat
ter of vital importance. In the case of Group IV there was only one 
change in the grain mixture during the second year, while with Group 
V there were four changes. 

Since Group V consumed less grain during the first year than Group 
IV and so much more during the second year, a comparison of the 
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amounts of the different kinds of grain consumed by the two groups 
during the two years is of more than ordinary interest. In the first 
place, barley had to be discontinued because the price rose beyond its 
feeding value, so oats was substituted. Second, during the second year 
another change was made by withdrawing bran and replacing it with 
flour middlings. The latter is a better feed but only a trifle more than 
half the quantity was fed. During the second year Group IV had 612 
pounds of corn and 655 of oil meal, while Group V had 1,764 pounds of 
corn and 444 of oil meal. There is almost conclusive evidence that 
too much corn and too little oil meal was fed, and also that too many 
changes in the grain mixture were made. 

TABLE VJ 

KINDS AND AMOUNTS OF FEED-STUFFS IN THE GRAIN MIXTURE-GROUP V 

I I I I I I Weight I Grain Corn Barley I Bran 
I Lbs. I 
I 101.0 I 

Lbs. Lbs. Lbs. Lbs. 
\ OilMeall 

Lbs. I 

I 199.3 90.9 16.5 16.5 33.1 24.8 
I 295.1 195.6 35.6 35.6 71.1 53.3 

Oats I Mid-
dlings 

Lbs. Lbs. 

505.6 302.6 83.3 11.5 118.7 65.1 24.0 I 
399.2 257.9 46.9 46.9 93.8 70.3 

--'-=_6_02~.7-~~29=5~.4,~,'~~'-'_'_'_'_' __ 1~1~8.~2----:--~5=9~.1~_~2~9.~5-:--·-·_ 
Total... I 1,142.4 I 270.9 I 110.5 I 434.9 I 272.6 I 53.5 I 

698.9 I 382.2 114.7 I ····· 152.9 76.4 
800.6 422.8 126.8 ..... 169.1 84.6 
903.6 655.2 239.3 I ..... 176.7 88.3 
998.5 492.1 276.8 

I 
..... 18.5 49.2 

I 1,098.4 691.6 471.4 ····· ····· 69.2 
I 1,200.9 764.6 535.2 ····· ..... 76.5 

---
Second year I 3,408.5 I 1,764.2 I . . . . . I 517.2 I 444.2 I 
-=T~ot--'a=-1..-.-;,~47',5=5=0.=9----:--I =2,=03=5-=-_1____,_1 ~1=10~.5.---71-952.l I 716.8 I 

38.2 
42.3 
65.5 
49.2 
69.1 
76.5 

85.4 
98.4 
81.9 
76.4 

-
340.8 l-.f42J 
394.3 I 342.1 

In the spring of 1911 there was no call for calves because so much , 
material had accumulated in the analytical laboratory and so many data 
had been acquired that it was necessary to postpone the feeding experi
ments for a year. Letters, however, were received from farmers who 
had previously sent calves, expressing a desire to furnish their usual 
quota. 

During the latter part· of April, 1912, another call was made for 
beef-bred calves.. This letter brought only a few. Another letter was 
sent and a few more -came. As- a last resort a prominent breeder of 
beef cattle was engaged to solicit shipments, and by June 23, 21 calves 
were secured. This was a new experience and quite the reverse of that -
when Group V was being formed. There is also ample evidence that 
it was quite the reverse of what would have happened had a group 
been called for in the spring of 1911. 
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Table VII is a record of the dates when the calves attained a given 
weight, the feed consumed in making the gain, the gain made and feed 
consumed the first year and during the second year, and the total gain 
and feed consumed during the two· years. 

TABLE VII 

FEED CONSUMED AND ACTUAL GAIN MADE DURING THE VARIOUS STAGES 
OF GROWTH-GROUP VI 

Week Ending I Weight / Milk I ~Jjk I Grain I Hay I Silage I Gain 

I Lbs. 
May 13, 1912 I 116.0 
Sept. 4, 1912 I 199.4 
Nov. 24, 1912 298.3 
Feb. 2, 1913 397.2 
Mch. 30, 1913 501.2 
May 18, 1913 606.1 
From calf to 12 months 
July 6, 1913 I 102.4 
Sept. 14, 1913 I 804.7 
Nov. 23, 1913 897.6 
Jan. 25, 1914 I 1,001.7 
Aprit 12, 1914 I 1,101.8 
May 10, 1914 I 1,135.7 
From 12 to 24 months 

Total.. .... I 

I 

I. 

Lbs. 
I 

Lbs. 
138 ... 
362 

I 
848 

... 700 

... I 49 

... 
I 

. .. 
... ... 
500 1,597 

500 1,597 

I Lbs. Lbs. Lbs. I Lbs. 
. ... ..... ..... I .... 

I 96.4 100.2 ..... I d3.4 
190.5 235.7 56.0 I 98.9 
242.5 268.6 426.7 

I 
98.9 

229.9 233.3 670.2 104.0 
244.5 243.8 651.2 104.9 

1,003.8 1,081.6 I 1,804.1 I 490.1 
284.o 280.6 I 693BI~ 
608.6 625.7 39.9 102.J 
692.9 534.9 361.0 92.9 
600.7 426.9 683.4 104.1 
698.0 402.2 1,219.6 100.l 
262.1 138.6 509.9 33.9 

·1-3-,1-4-6.-3~1 2-,4-0-8.9_1_3;507.6 1-529~6 
I 4,150.1 I 3,490.5 I 5,311.7 I 1,019.7 

For reasons stated, the record of Group VI begins with a few calves 
with an average weight of 116 pounds and after having consumed 138 
pounds of milk. The majority of the calves arrived after the first of 
June and since it was not known how they were fed before shipment, 
the usual amount of whole and skim milk was fed. The feed consumed 
by the time they weighed approximately 200 pounds was the same as 
the other groups had. They reached a weight of 600 pounds about 
the time the preceding two groups did. They used 138 pounds less 
grain and 52 pounds more roughage during the first year than did 
Group V. The grain consumed during the second year was 3,146 
pounds, being 262 pounds less than Group V had. The roughage con
sumed was 4,162 pounds, counting three pounds of corn silage equal 
to one pound of hay. The grain consumed during the two years was 
4,150 pounds, being 388 pounds less than was taken by Group V. On 
account of a shortage in feed and a lack of available funds, the group 
was sold before it reached the weight of 1,200 .pounds. 

As will be seen by Table VIII, the grains were fed in equal parts 
up to the last three periods in the second year, when barley was in
cluded in the grain mixture. This· was done because barley had 
dropped in price to a point where it could be fed to advantage. Corn 
was also increased and oil meal reduced. 
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TABLE VIII 
KINDS AND AMOUNTS OF fEED-STUFFS IN THE GRAIN MIXTURE-GROUP VI 

I I I I I Weight Grain I Corn I Oats 
I I I Mid- I 
I Bran , Oil Meal I dlings Barley 

I Lbs. I Lbs. I Lbs. Lbs. I Lbs. I Lbs. I Lbs. Lbs. 
I 116.0 ..... .... . ... 

I 
.... I .... . ... . ... 

I 199.4 

I 
96.4 21.6 18.8 18.4 

I 
18.8 18.8 .... 

I 298.3 190.5 38.1 38.1 38.1 38.l 38.1 ... ~ 
I 3972 242.5 48.5 48.5 I 48.5 

I 
48.5 48.5 .... 

I 501.2 I 229.9 45.9 46.0 I 46.0 46.0 46.0 .... 
I 606.1 I 244.5 48.9 48.9 I 48.9 48.9 48.9 .... 

First year I 1,003.8 I 203.o I 200.3 I 199.9 I 200.3 I 20_0.3~1 __ 

I
I 702.4 I 284.0 56.8 I 56.8 56.8 56.8 I 56.8 

804.7 608.6 121.7 121.7 121.7 121.7 121.8 

I 

897.6 '1 692.9 138.6 138.6 138.6 138.6 138.5 
1,001.7 600.7 166.9 73.3 73.4 73.4 120.1 

1

1,101.8 698.o I 209.4 69.8 69.8 I 69.8 139.6 
1,135.7 262.1 78.7 I 26.z 26.2 26.2 52.4 

93.6 
139.6 
52.4 

Second year I 3,146.3 I 772.1 I 486.4 I 486.5 I 486.5 I 629.2 I 285.6 
Total. .. I 4,150.1 I 975.1 I 686.7 I 686.4 I 686.8 I 829.5 I 285.6 

The latter part of April, 1913, a circular letter was sent out notify- , 
ing the men who had furnished calves for this experiment that another 
consignment of calves was desired during the month of May. Later 
a second letter was sent out. No calves came in response to these calls. 
Then the same person who had collected calves for Group VI was 
engaged to secure the calves for Group VII. On June 2, 4· calves were 
secured averaging 141.5 pounds in weight. By July 6 the group num
bered 13, averaging 144.54 pounds. By July 27 the group numbered 
25, weighing, on an average, 136 pounds, and by August 10, 30 had 
been secured averaging 146.5 pounds. The cause of the difficulty in 
securing calves for the experiment will be referred to later. 

TABLE IX 
FEED CONSUMED AND ACTUAL GAIN MADE DURING THE VARIOUS STAGES 

OF GROWTH-GROUP VII 

I I Skim I I 
_W_e_e_k_E_n_d_in-"'g--:-l _W~ei~g_ht--7-1 -M~i-lk---c----=-M·=-il_k--c-_G~ra_in_~I --=H~a~y-o----S=i~la~g_e -cl~Gain 

I Lbs. Lbs. Lbs. Lbs. I Lbs. Lbs. I Lbs. 
June 16, 1913 I 141.5 230 ! 
Sept. 21, 1913 I 194.4 245 802 98.1 I 115.9 52.9 
Nov. 30, 1913 I 306.3 696 212.7 232.4 77.9 

1

1 111.9 
Feb. 1, 1914 I 403.2 389 243.7 283.2 223.7 96.9 
Apr. 12, 1914 I 500.8 306.5 340.8 510.8 97.6 
May 31, 1914 I 601.0 I 261.1 264.1 569.7 100.2 
=F-ro..:;._m_c-al~f-t-o~l-=-2-m_o_n-th-s--7-1 ~47=5,---;1-1,.-,8=8=7--:-l .....,1.....,,1--=22-=--.~1-1 1,236.4 I 1,382.1 459.5 
July 19, 1914 I 695.6 I \ I 334.21 - -4-8-2.-7~1 -10-2-.8~--94-.6 
Sept. 6, 1914 I 799.8 I' I 363.4 

1 

350.4 565.4 104.2 
Nov. 15, 1914 I 902.9 I I 585.3 383.8 1,176.4 103.1 
Jan. 17, 1915 I 999.7 584.9 294.2 1,320.2 96.8 
Mch. 14, 1915 I 1,096.3 I \ 572.5 252.8 1,136.1 96.6 
May 23, 1915 I 1,197.5 763.5 I 289.8 1,315.6 101.2 
~F-ro-m~12_t_o_2_4_m_o_n_th-s-~l ---l--~l-3-,2~0-=--3.-=--8 ~I --=2--=,0=53~.7~~1 ~5,--=61~6~.5~~596.5 

Total.... .. I . .. . . . . I 475 I 1,887 I 4,325.9 I 3,290.1 I 6,998.6 1,056.o 
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The calves were fed milk and skim milk the same as the other 
groups. The amount of grain and hay co11sumed was a trifle more 
than was the case with the groups preceding, and they reached the 600-
pound weight at about the same time. During the second year they 
consumed 56.5 pounds more grain and 397.8 pounds more roughage 
than did Group VI, but they weighed 1,197.5 pounds when they were 
sent to market, while Group VI weighed only 1,135.7 pounds. 

TABLE X 
KINDS AND AMOUNTS OF FEED-STUFFS IN THE GRAIN MIXTURE-GROUP VII 

I Weight I Grain I Corn I Oats I I Mid- I I I Bran dlings Oil Meal Barley 

I Lbs. I Lbs. Lbs. Lbs. Lbs. I Lbs. I Lbs. Lbs. 
I 141.5 . . . . . . . . . . . . ..... . .... . .... 

19.6 19.6 19.6 
42.6 42.5 42.5 

500.8 306.5 61.3 61.3 
601.0 261.1 52.2 52.2 

48.7 
I 

48.8 48.8 
61.3 61.3 61.3 
52.2 52.3 52.2 

I 194.4 II 98.1 19.6 19.7 

1:

1 306.3 212.7 42.6 42.5 
403.2 24. _3.7 \ 48.7 48.7 

=""~---:-.-o ---=~,--i~~~-+---c=·~~o-=~~ -- -~--
First year I 1,122.1 224.4 224.4 I 224.5 I 224.4 I 224.4 

I 

I 695.6 I 334.2 66.8 

I 799.8 I 363.4 72.7 
902.9 585.3 117.1 

I 999.7 584.9 117.o 

1

1,096.3 I 572.5 158.4 
1,197.5 I 763.5 458.1 

Second year I 3,203-:-8-1-990.1 
Total... I 4,325.9 I 1,214.5 

66.8 I 
72.7 

I 117.1 
117.0 
107.2 I 76.3 
557.1 I 
781.5 I 

66.8 

I 72.7 
117.1 
116.9 

! 42.0 
..... 
415.5 I 
640.o I 

66.9 
72.7 

117.0 
117.0 
114.5 
152.7 
640.8 I 
865.2 I 

66.9 
72.6 

117.0 
117.0 
114.5 
76.4 

564.4 I 
788.8 I 

35.9 

35.9 
35.9 

It will be seen from Table X that the grains fed during the time the 
group was in the experiment were a mixture composed of equal parts 
until the steers weighed approximately 1,000 pounds. The corn was 
increased and the bran decreased while they were making the 1,100-
pound weight. In going from the 1, 100- to the 1,200-pound weight 
the bran was discontinued, the oats and oil meal decreased, and the 
corn materially increased. 

In the foregoing tables have been giveri the average weights of the 
steers at the various stages of growth, the average gain, and the aver
age amounts of the different feed-stuffs consumed, the total amount 
during the first year, during the second year, and during the two years, 
for each group. 

SUMMARY OF FEED REQUIREMENTS 

The following tables present similar data based on the average of 
all the steers in the five groups so as to get more definite data in regard 
to the normal growth during the various stages and the feed require
ments necessary to convert a calf into a 1,200-pound steer ready for 
market in approximately two years. 
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TABLE XI 
SUMMARY OF THE FIVE GROUPS, GIVING AVERAGE WEIGHT OF STEERS AND FEED 

CONSUMED PER STEER 

Period I Weight / 
Lbs. I Lbs. I 
- to 100 I 111.1 

Gain 
Lbs. 

100 - 200 I 199.2 87.5 
200 - 300 299.6 100.4 
300 - 400 401.6 102.0 
400 - 500 502.5 100.9 

I Milk I 
s. I Lb 

24 
21 

4 
6 

Skim I I 
Milk Grain I 
Lbs. Lbs. 

40 ..... 
879 95.6 
577 198.1 
163 256.0 
... 301.9 
... 286.8 

Hay I Silage 
Lbs. Lbs. 
. .... . .... 
106.6 6.9 
236.7 132.3 
297.7 332.3 
333.8 476.8 
319.4 417.1 ~_5_oo __ -_6o_o~_6_o_i.5_~99.o 1 •• 

From calf to 12 months 489-:-8--y-460 
----~-~--~-·-- ··--I 1,659 I 1,138.4 I 1,294.z 1-1,365.4 

600- 700 I 698.3 
700- 800 800.2 
800- 900 901.4 
900- 1,000 , 1,000.6 

1,000- 1,100 1,100.1 
1,100- 1,200 1,200.9 

From 12 to 24 months 
Total to ...... I 1,200.9 
Total to ...... , 1,302.5 
Total to...... 1,400.6 
Total to ...... I 1,500.0 

96.8 
101.9 
101.2 
99.2 
99.5 

100.8 
599.4 

1,089.2 
1,190.8 
1,288.9 
1,388.3 

I 

... 

... 

... 

... 

... 

... 

460 
460 
460 
460 

. .. 35-4.6 

. .. 451.3 

. .. 575.9 

... 551.0 

... 625.6 

. .. 739.8 

430.5 
515.2 
557.5 
459.2 
446.6 
490.5 

306.6 
121.1 
377.0' 
693.4 
871.3 
871.5 

I 3,298.2 I 2,899.5 I 3,240.9 
1,65~9--+--,-4.~43~6~.6---c-I ~4~,193-:-7-4;606.3 
1,659 5,271.1 4,979.7 5,670.7 
1,659 6,124.4 5,749.7 6,846.7 
1,659 7,030.2 I 6,309.7 8,582.7 

Table XI tells a story of great importance to every one directly or 
indirectly interested in the promotion of agriculture, the restoration 
and maintenance of soil fertility, and the reestablishment and main
tenance of the beef industry. It reveals at a glance what a farmer has 
to stake for every hundred-pounds' growth of the steer. It tells the 
story in terms which every farmer and farm laborer can understand. 
On the one side there is the new, grade, beef-bred calf; on the other, 
two years later, is the finished steer weighing 1,200 pounds. Between 
them is the record of the material required to bring about this change. 
It was 460 pounds of milk, 1,659 of skim milk, 4,436.6 of grain, 4,193.7 
of hay, and 4,606.3 of corn silage. Following the total required for 
bringing a steer to 1,200 pounds, is added the total feed required to 
bring to a weight of 1,300, 1,400, and 1,500 pounds. 

The table, however, does not give the kind and amount of the differ
ent feed-stuffs included in the "grain" column in Table XI. This is 
given in Table XlI. 

Table XII shows that during the first year the calves received, on 
an average, 1,138.4 pounds of grain, composed of 235.5 pounds of corn, 
106.4 of barley, 347.2 of bran, 267.8 of linseed meal, 85.0 of fl.our mid-. 
dlings, and 95.6 of oats. To this should be added 0.9 of a pound of 
blood meal fed to Group III. Had clover or alfalfa been fed instead 
of wild hay, less than half the amount of linseed meal would have been 
needed. On account of the high price of oats and barley, small 
amounts of these were fed. From the experience obtained in the 
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supervision of these feeding experiments we would in the future in
verse the proportions of bran and flour middlings in rations for beef
production. But the amount of grain fed during the first year cannot 
be materially reduced if the calves are to weigh 600 pounds when they 
are one year old. So far as the feeding and management of these 
calves during the first year is concerned, any farmer can do the same 
with a fair promise of profit. 

TABLE XII 

SUMMARY OF THE FIVE GROUPS, GIVING AVERAGE AMOUNTS OF THE VARIOUS 

FEED-STUFFS IN THE GRAIN MIXTURE 

Period I Weight I Grain I Corn I Barleyj Bran 10ilMeallMidds.j Oat~ 
Lbs. I Lbs. I Lbs. Lbs. Lbs. I Lbs. Lbs. I Lbs. I Lbs. 

-to 100 I 111.7 ..... ..... ..... . .... . .... 
100- 200 

I 
199.2 95.6 24.7 6.7 26.8 21.6 7.7 7.7 

200- 300 299.6 198.1 39.0 21.0 59.3 46.1 16.1 16.1 
300- 400 401.6 256.0 48.4 28.9 77.3 62.5 19.5 19.4 
400- 500 I 502.5 301.9 62.5 26.7 93.9 71.0 21.5 26.3 
500- 600 I 601.5 286.8 60.9 23.1 89.9 66.6 20.2 26.1 

From calf to 12 monthsj 1,138.4 I 235.5 I 106.4 I 347.2 I 267.8 I 85.0 I 95.6 
600- 700 I 698.3 354.6 75.8 28.1 111.5 82.1 24.7 32.4 
700- 800 I 800.2 451.3 95.6 31.3 135.4 102.8 38.9 47.3 
800- 900 901.4 575.9 133.4 34.4 155.3 120.4 68.2 64.2 
900-1,000 1,000.6 551.0 151.3 57.9 120.1 106.7 67.1 47.9 

1,000- 1,100 1,100.1 625.6 221.7 59.8 110.7 107.2 67.2 59.0 
1,100 - 1,200 1,200.9 739.8 330.1 39.3 135.3 125.5 57.3 52.3 
From 12 to 24 months I 3,298.2 I 1,007.9 I 250.8 I 768.3 I 644.7 I 323.4 I 303.1 
Total to I 1,200.9 I 4,436.6 1,243.4 357.2 1,115.5 912.5 408.4 398.7 
Total to I 1,302.5 I 5,271.l 1,395.1 508.9 1,419.0 1,140.1 408.4 398.7 
Total to I 1,400.6 6,124.4 1,553.2 659.5 1,730.2 1,371.0 408.4 401.2 
Total to I 1,500.0 7,030.2 1,759.5 760.1 2,072.4 1,592.4 408.4 436.5 

During the second year the steers kept on continuous stall-feedin& 
consumed on an average 3,298.2 pounds of grain, composed of 1,007.9 
pounds of ground corn, 250.8 of ground barley, 768.3 of bran, 644.7 of 
linseed meal, 323.4 of flour middlings, and 303.1 of ground oats. It is 
not claimed that the proportion in which the different concentrates 
were fed was the best that could be made in practical feeding. The 
aim was to make sure that they were provided with an ample supply of 
proteids and soluble ash so they could make maximum body growth 
under rational methods of feeding. Data obtained, but which cannot 
be presented now, indicate that oats or flour middlings could have been 
substituted for about half the oil meal fed during the second year and 
up to the time when the 1,500-pound weight was reac,hed. 

The record shows that under a system of continuous stall-feeding 
the steers consumed up to the time their average weight was 1,200.9 
pounds: 4,436.6 pounds of grain, of which 1,243.4 pounds was corn, 
357.2 barley, 1,115.5 bran, 912.5 linseed meal, 408.4 flour middlings, 
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and 398.7 oats. This is followed by data showing the amount of con
centrates consumed after the close of the first year to bring certain 
steers to 1,300, 1,400, and 1,500 pounds.· Constant stall-feeding during 
the second year is not practicable under conditions that exist on the 
average farm. As the general practice is to turn yearlings to pasture 
in the spring, some of the nutrition steers were turned to pasture and 
finished for market after returning from pasture with a view of com
bining the data thus obtained with the data secured from the first
year records, to show feed requirements and cost of production under 
farm conditions. The results of 'this phase of the experiment will be 
given under the heading "Yearlings Turned to Pasture." 

II. FEED-COST OF PRODUCTION 

In the morning, when the farmer enters the stable and finds a new
born male calf, his first thought is what disposition to make of him. 
The average calf has no special breeding; it's just a calf weighing, say, 
80 pounds, composed of 54 pounds of water and 22 of inedible dry 
matter, plus waste, equal to the water-free solids of 130 pounds of milk 
testing 3.5 per cent fat. His first impulse is to rear him, for he is fond 
of livestock and knows that as a general proposition it is beneficial to 
the· farm, so the youngster is allowed to live for the present only. 
During the few days while he is nursing with the dam, the farmer de
cides whether he is to be sold for veal or reared for beef; sold for a 
stocker or feeder or finished for the market. So a knowledge of the 
cost of the feed required for the various stages of growth will be very 
helpful to the farmer in making the best disposition of the calf. 

Since the major portion of the beef supply must now come from 
our arable farms, it is of vital importance that conditions are such that 
there will be no question as to the advisability of rearing the calf. Of 
course, conditions vary in different localities, on farms especially, with 
respect to the value of feeds, so every farmer must be governed by 
the conditions in his locality and on his farm. The feed requirements 
have been given. If to this is applied the average farm value of feeds 
in Minnesota during the period covered by the experiment, some much
needed light will be given on the feed-cost of rearing and fattening 
of steers. 

The farm prices of grains and hay are based on the reports given 
in the Yearbooks of the United States Department of Agriculture and 
the others are estimated. 
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PRICES CHARGED FOR FEED-STUFFS 

1908-1915 

Hay ....................... per ton 
Silage ...................... per ton 
Oil meal ................... per ton 
Flour middlings ............. per ton 
Bran ...................... per ton 
Corn ................... per bushel 
Barley .................. per bushel 
Oats ................... per bushel 
Milk ............... per 100 pounds 
Skim milk ........... per 100 pounds 

TABLE XIII 

$ 7.00; per lb. 
2.50; per lb. 

34.00; per lb. 
26.00; per lb. 
24.00; per lb. 

.50; per lb. 

.55; per lb. 

.37; per lb. 
1.30 ; per lb. 

.25; per lb. 

Cents 

0.35 
.125 

1.7 
1.3 
1.2 
.9 

1.1 
1.2 
1.3 

.25 

SUMMARY OF THE FIVE GROUPS, GIVING COST OF THE VARIOUS FEED-STUFFS 

IN THE GRAIN MIXTURE 

"' c;; b/) 
0) ..... 0) .5 biJ..<:: ;>, "cl ~·~ .5 ~ :;:; 

.Sl :::: :::: ~ :::: "' ·c;; <'5 .... ... <'5 ~ :s .... ~8::: .... 0 <'5 .... 
0) 0 0 u i:x:i i:x:i 0 0 ::;s 

11< <t: 
---

Lbs.100 1r~t71 Lb8.s7.:.5. \/ $ .. 1 ... 1.9. ! $··0··.2·2· I/I ..... I ..... 
100- 200 199.21 I $O.o8 $ o.32 $ o.37 $0.o9 $0.10 
200- 300 299.61 100.4 2.50 I .35 .24 .71 .78 .19 .z1 
300 - 400 401.6 102.0 I 3.24 I .441 .33 .93 Lo6 .z3 .25 
400- 500 502.5 I 100.91 3.791 .56 .30 1.13 i.21 .31 .28 
500 - 600 601.5 I 99.o I 3.60 .55 .26 1.08 1.13 .32 .26 

~Y-ea-r~lin_g_s--.-.-.. -. ~I -4~8-9.8~1 -1-4~.32~1 -2~.12~1 _l._2_1 1'---4-.i-7-'-I 435fl.}1fj1}6 
600- 700 I 698.3 I 96.81 4.451 .68 
700- 800 I 800.2 I 101.91 5.671 .86 
800- 900 I 901.41 101.2 l 7.16 1.20 
900-1,000 11,000.6 I 99.2 6.721 1.36 

1,000-1,100 11,100.i I 99.5 7.391 2.00 
1,100-1,200 11,200.9 I 100.81 8.531 2.97 
Two-year-olds I 599.4 I 39.92 I 9.07 I 
-Total 11,200.911,089.2 I $54.24 I $11.19 I 
1,200-1,300 11,302.5 I 101.61 10.541 1.37 I 
1,300-1,400 11,400.6 I 98.11 10.77 1.421 
1,400-1,500 11,500.01 99.4 I 11.241 1.86 

Total I ....... 11,388.31 $86.791$15-.-841 

.32 1.34 1.40 .39 .32 

.36 1.62 1.75 .57 .51 

.39 1.86 2.05 .77 .89 

.65 1.44 1.82 .58 .87 

.66 1.33 1.82 .87 .711 

.43 1.63 2.13 .63 .7 4 
2.81 I 9.22 I 10.97 I 3.65 I 4.zo 

$4.02 1$13.39 1$15.52 I $4.79 I $5.30 
l.67_1_3.641-3]!6 I .... · 1 ... :-.-
1.66 3.73 3.93 0.03 .... . 
1.11 I 4.11 3.76 .40 .... . 

$8.461$24.87 1$27.07 I $5.22 I $5.30 

Table XIII gives the cost of the various concentrates and the total 
cost of grain consumed during the various stages, the cost for the first 
year, the cost for the second year, and the total cost for the two years. 
The grain consumed amounts to $14.32 the first year, $39.92 the second 
year, and $54.24 for the two years. The cost of the grain ration for 
those that were fed to a weight of 1,300 pounds was $64.78; for those 
that were fed until they weighed 1,400 pounds, $75.55; and for the 
one that was brought to 1,500 pounds, $86.79. 



FEED-COST OF PRODUCTION 19 

TABLE XIV 

SUMMARY OF THE FrvE GROUPS GrvING AVERAGE CosT OF FEED CoNSUMED, CosT 
PER POUND OF GAIN, AND TOTAL COST 

<!.>~ 

"O bll..c: 
0 o:S b.() .... _ 

·;:: Q) Q) 

.<~ Q) 

~ 

Lbs. I Lbs. I 
-- 100 I 11 I.7 I 

100- 200 I 199.2 I 
200- 300 I 299.61 
300- 400 I 401.6 
400- 500 I 502.5 I 
500- 600 I 601.S I 

From calf to I 
12 months I 

600- 700 I 698~3, 
700- 800 I 800.2 
800- 900 I 901.4 / 900-1,000 1,000.6 

1,000-1,100 11,100.1 I 
1,100-1,200 I 1,200.9 I 

'-4.s 
Q) o:S 

Ei.!<: :::: Q) ca "'-0 :::: ~ b.() 
·; :.g :;:: ·; :>, 

~ ~ 
~ ..... 

~ o:S "'0 
t/J ::s ... 0 0 . 0 0 ::r: U5 E-< u;:i 

Lbs. I 
$0.10 I I Cents 

8~<5 / $3.18 $ 3.28 10.6 
2.80 2.20 $ 1.19 $ 0.38 $ 0.01 6.58 7.5 

100.41 ..... 1.44 2.50 .83 .17 4.94 4.9 
102.0 I 

····· 1 
.41 3.24 1.04 .42 5.11 5.0 

100.91 ..... . .... 3.79 1.17 .60 5.56 5.5 
99.0 ..... I 3.60 1.12 .52 5.24 5.3 

489.8 / s.98 / 4.Is I 14.32 I 4.541 i.n I 3o.n I 6.3 
-96.81 ..... 1 ..... 4.45 1.51 .38 6.34 6.5 

101.9 ..... ····· 5.67 1.80 .IS 7.62 7.5 
101.21 ..... ..... 7.16 1.95 .47 9.58 9.5 
99.2 ····· ..... 6.72 1.60 .87 9.19 9.3 
99.51 ..... ····· / 7.39 1.56 1.09 10.04 10.0 

100.8 I ..... 1 ..... 8.53 I 1.72 1.09 11.34 11.2 
From 12 to 24 months I 599.4 I ..... I ..... I 39.92 I 10.14 I 4.os I 54.11 I 9.0 
-Total... 11,2o0:9jT,oW:;r1-s.98 I 4.IS I 54.24 I 14.68 I 5.771 84.82 I 7.8 
1,200-1,300 11,302.s 1 101.61 ..... 1-.-.. -:: 110.s<r1-2.7s I 1.33114.62 / I4.4 
1,300-1,400 11,400.6 I 98.1 ..... I . . . . . 10.77 2.67 1.47 14.91 15.2 
I,400-1,500 11,soo.o I 99.4 . .. . . . .. . . 11.24 1.96 2.17 15.37 15.4 

Total... I ....... I I,388.3 I $5.98 I $4.15 I $86.791$22.061$10.74$129.721 9.3 

Table XIV gives the cost of the different feed-stuffs and the total 
cost during the various stages of growth, the cost of each kind of feed 
for the first year, the second year, and for the two years. The items 
charged against the yearlings are: for grain, $14.32; for milk, $5.98; 
for hay, $4.54; for skim milk, $4.15; for silage, $1.72; total, $30.71. 
For the second year the grain amounts to $39.92; the hay, $10.14; the 
silage, $4.05; total $54.11. For the two years the total cost for each 
steer weighing 1,200 pounds is $84.82, or 7.8 cents per pound gained. 
The total cost for feed to bring the steers to a weight of 1,300 pounds 
was $99.44; to bring to 1,400 pounds the cost for feed was $114.35, 
and to 1,500 pounds, $129.72. 

Attention is especially called to the gradual increase in the cost of 
one pound of gain in weight. From 600 to 700 pounds it cost 6.5 cents, 
from 700 to 800 pounds 7.5 cents; and from 800 to 900 pounds the 
cost increased.to 9.5 cents. In the regular order of increase one would 
naturally expect that the cost would be approximately 8.5 cents, for 
in going from 900 to 1,000 pounds it was only 9.3 cents per pound. 
This discrepancy in cost of gain was caused by the fact that with two 
of the groups the supply of silage gave out, while with one group there 
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was an ample supply and considerable was fed. Had a shortage of sil
age occurred in all groups at that season, the discrepancy in cost of 
production would have amounted to about 2 cents per pound more than 
when silage was fed. The gain from 1,000 to 1,100 pounds cost 10 
cents per pound; from 1,100 to 1,200 pounds, 11.2 cents per pound; 
from 1,200 to 1,300 pounds, 14.4 cents per pound; from 1,300 to 1,400 
pounds, 14.2 cents per pound; and from 1,400 to 1,500 pounds, 15.4 
cents per pound. 

In view of the fact that the steers were stall-fed during their 
lifetime, these results, while showing a remarkably low cost of produc
tion under the conditions mentioned, are not applicable to farm con
ditions so far as the cost of production during the second year is con
cerned. Feeding for profit and feeding for scientific investigations 
are different propositions. The cost of the yearlings is entirely satis
factory, and whether it could be materially reduced under farm con
ditions is a question. 

It is a· fair estimate to assume that under the present methods of 
feeding and handling, steers are marketed when 30 months old. Under 
the methods employed in this investigation they were ready for market 
in from 24 to 25 months. At no time did they receive grain at the rate 
of one pound per hundred pounds of live weight except while they 
were being changed from milk nutrients to plant nutrients, and during 
the short time when little or no silage was available, as is shown by 
Table XV. 

TABLE XV 
DAILY GAIN, GRAIN AND RouGHAGE CoNsu~ED DURING GIVEN PERIODS 

ACTUAL 11 PER 100 POUNDS LIVE WEIGHT 

Period Gain Grain I Roughage 11 Grain Roughage 

Lbs. Lbs. Lbs. I Lbs. II Lbs. Lbs-.--
100 to 200 0.88 0.86 I 0.99 

11 
0.57 0.65 

200 to 300 1.37 2,85 3.71 1.14 1.48 
300 to 400 1.48 3.79 I 6.08 

11 
1.08 1.74 

400 to 500 1.62 4.39 7.45 .98 1.66 
500 to 600 1.98 5.17 I 8.83 

I 
.. 94 1.60 

600 to 700 1.71 6.25 8.94 .97 1.38 
700 to 800 1.78 7.61 I 9.51 1.01 1.27 
800 to 900 1.53 8.53 10.25 II 1.00 1.20. 
900 to 1,000 1.62 8.91 I 11.23 .92 1.18 

1,000 to 1,100 1.53 9.49 I 11.29 II .90 1.08 
1,100 to 1,200 1.48 10.71 I 11.16 .93 .97 

Table XV shows that the steers were on light feed during their 
lifetime as compares! with the general practice. The term "roughage" 
includes both hay and corn silage, rating three pounds of silage equal 
to one pound of hay. During the two periods from 700 to 900 pounds, 
only one group received a full supply ~f silage and one group had none. 
The other groups had none in going from 700 to 800 pounds and only 
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a small amount in going from 800 to 900 pounds. All groups but one 
were ready for market within 25 months. 

YEARLINGS TURNED TO PASTURE 

Three of the groups, when yearlings, were divided into two lots of 
equal weight; one was turned out to pasture while the other was re
tained for nutrition investigation. The pasture steers of Group III 
were not returned from pasture in time to get normal results from a 
feeding-experiment, so some were sold while others were used in class
demonstration work in butchering. But the pasture steers of Group 
V were returned at the proper time and after a week's preliminary 
feeding, to get a fair normal weight, were started on a feeding experi
ment. They were kept in an open runway, but twice a day were con
fined to stanchions while they were taking their morning and evening 
rations. They soon learned their stalls, and as soon as the door was 
opened each took his place. All feed was weighed out to each steer. 
As soon as they had taken their rations they were given their freedom 
in an open yard. Unfortunately, after they had reached a weight of 
900 pounds other cattle of about the same size were occasionally put 
in the runway awaiting the time when they were to be slaughtered in 
butcher-demonstration work. The strangers admitted to the runway 
caused some disturbance and some depression in the rate of gain. 

TABLE XVI 

RECORD OF GROUP V, PASTURE LoT 

---· 

~::: :::: Cl) :::: >. Date ~ bl) ·o; bl) ·o; C1S _,g .,·- 0 
.... ::i:: 

I 
i >Cl) 0 U3 
I ~~ 
I Lbs. I Lbs. I Lbs. Lbs. I Lbs 

Oct. 16, 1911 I 728.2 I . . . . I ... :. 
Nov. 12, 1911 I 798.8 I 70.6 I 168.o 126.0 I 574.0 
Dec. 24, 1911 I 904.6 I 105.8 260.4 167.4 1,081.2 
Feb. 18, 1912 999.6 I 95.0 415.0 263.9 1,526.0 
April 14, 1912 1,091.5 I 91.9 490.1 416.5 1,023.0 
June 9, 1912 I 1,203.1 I 111.6 580.5 248.5 1,366.1 

Total second I I I I I 
year. . . . . I . . . . . . . I 474.9 1,914.0 1,222.3 5,570.3 

Total first year I 602.7 501.7 1,142.4 1,138.0 1,476.4 
~~~--'--~~~~~~~~~~~~~~ 

:::: ·o; 
0 

0 
>.:::: .0:::: ..... .; 

.s ;:3 :;:: ·o; ·o; ·o; C1S .... 
i:i (.'.) i:i (.'.) ~8 

(.'.),.... 

~~S-1 ~~s. IL-~s .. 
6.0 2.522 238 
6.2 2.518 246 
7.4 1.696 437 
8.8 1.641 535 

10.4 1.992 520 

I 8.04 , 1.995 1403 
3.26 1.433 228 

Table XVI shows that on October 16, 1911, the average weight of 
the steers was 728 pounds, and by June 9, 1912, they weighed 1,203 
pounds, making a gain of 475 pounds in 238 days, on 1,914 pounds of 
grain, 1,222 of hay, and 5,570 of silage. In 77 days they gained 176.4 
pounds, a daily gain of 2.52 pounds on a daily grain ration of 6.1 
pounds. The daily average weight of grain fed during the whole feed-
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ing-period was 8.04 pounds. The grain mixture was made up of 
1,203.2 pounds of corn, 264 of flour middlings, 191.4 each of oats and 
oil meal, and 63.1 of bran. The grain c~nsumed to 100 pounds of gain 
was 403 pounds. The last line shows the average weight of steers at 
the close of the first year, the amount of feed consumed, except the 
milk, the daily average gain, grain consumed, and the pounds of grain 
to 100 pounds gain. 

TABLE XVII 
CosT OF FEED OF GROUP V, PASTURE LoT 

Date I AverageJ J \ . \ 
Weight J Grain J Hay Silage 

I I I I \ 

Cost 
Total per Lb. 

of Gain 
.. ...... I Lbs. I I I 

Oct. 16, 1911 ...... I 728.2 I ...... I ..... I . .... ..... 
Nov. 12, 1911 ...... I 798.8 $ 1.93 $0.44 $0.72 $ 3.09 
Dec. 24, 1911 ...... 904.6 2.93 .59 1.35 4.87 
Feb. 18, 1912 ...... I 999.6 4.48 .92 1.91 7.31 
April 14, 1912 ...... 1,091.5 5.14 1.46 1.28 7.88 
June 9, 1912 ...... 1,203.1 I 6.10 .87 1.71 8.68 ---- -
Total second year.. J ... . .. . I 20.58 I 4.28 I 6.97 I 31.83 I 
Total first year.... I 602.7 14.15 3.98 1.85 29.87 
-Total . .. .. . .. .. I .. . .. I $34.73 I $8.26 I $8.82 I $61.70 I 

Centa 
.. . 
4.4 
4.6 
7.7 
8.6 
7.8 
6.7 
6.0 
6.3 

Table XVII shows the cost of feed consumed from the time the 
steers returned from pasture until they reached the weight of 1,203.1 
pounds. The grain cost $20.58 per head, the hay, $4.28, and the silage, 
$6.97, making the total cost for feed to make 474.9 pounds gain, $31.83, 
which brings the rate to 6.7 cents per pound. The cost ranged from 
4.4 cents in going from 728.2 to 798.8 pounds, to 8.6 in going from 
999.6 to 1,091.5 pounds. The cost of the gain in the last period was 
7.8 cents. The small amount of feed required and the low cost of gain, 
considering that they were kept in the open, is remarkable, and shows 
that heavy feeding either in growing or finishing steers is a wasteful 
practice. During all this investigation in feeding for economic beef
production, less than a pound of grain was fed daily during the various 
stages of growth and fattening except during the time when the change 
was made from milk nutrients to plant nutrients and during the short 
periods when silage was not available. 

The total cost of the feed required to bring the steers from an 
average weight of 101 pounds to 1,203.1 pounds, except while they 
were in pasture, was $61.70 per head. They were sold in South St. 
Paul for $7.75 per hundred pounds. After deducting the cost of feed, 
transportation, and all other charges there was a net margin of $23.16 
per head. 

The steers in Group V under continuous stall-feeding reached a 
weight of 1,200.9 at a total cost for feed of $81.07 and were sold at the 
same time, bringing $8.25 per hundred weight. After deducting cost 
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of feed, transportation, and all other charges, there was left a net 
margin of $9.38 per head. 

On May 31, 1914, the steers in Group VII averaged 601 pounds. 
They were divided into two lots of equal weight, one was continued in 
stall-feeding and the other was shipped to the substation at Waseca 
to be turned out to pasture. The feed was ample throughout the sea
son and conditions seemed favorable for making good growth, as the 
pasture contained both bottomland and upland. There was ample 
supply of grass, water, and shade. The steers received salt once a 
week and were weighed at regular intervals. They were in pasture 153 
days and were then shipped back to the central Station at University 
Farm. After one week of stall-feeding they weighed 645.4 pounds, 
having gained at the rate of approximately 0.29 of a pound per day. 
The cause of the discrepancy in the gain of the two lots while in pas
ture has been carefully studied without any satisfactory explanation 
having been reached. 

TABLE XVIII 
RECORD OF GROUP VII, PASTURE LoT 

I 

I 
Date 

r ~ I 
1-:o;;-:--rtbs. / Lbs. I 

Nov. 1, 1914 I 645.4 I • •.• 
1
.
7
.
6 
.. _
6
. 

1

1 
Nov. 29, 1914 / 707.6 62.2 155.4 444.1 5.1 1.535 
Jan. 3, 1915 804.7 97.1 234.8 175.0 718.2 6.7 2.774 
Feb. 21, 1915 I 904.3 99.6 388.9 244.7 1,130.8 7.9 2.033 
April 11, 1915 I 995.6 91.3 431.5 245.0 1,264.2 8.8 1.863 
June 6, 1915 j l,094.0 I 98.4 537.6 265.0 1,542.3 9.6 1.757 

Lbs. Lbs. I Lbs. Lbs. Lbs. 

284 
242 
390 
474 
546 
523 Aug. ~5 j 1,205.8 111._8_: __ 5_84_.8 __ ~2_6_0_.4 -:-1~,2_5_3._4_: __ 1_0._4_: __ 1._99_6_ 

Total second I I I I I I I ,-
year .... ·I . . . . . . . I 560.4 \ 2,354.2 \ l,345.5 6,353.0 8.41 2.001 420 

Total first year I 601.0 I 459.5 1,122.1 1,236.4 1,382.1 3.21 1.314 242 

Table XVIII gives the initial weight of the steers of Group VII 
after returning from pasture, their average weight at the close of the 
various periods, the grain, hay, and silage consumed, the average 
amount of grain consumed daily, the gain per day, and the pounds of 
grain consumed up to the time they weighed !,205.8 pounds, the daily 
average pounds of grain consumed, the gain made, and the pounds. of 
grain required on the average to make 100 pounds gain. The last line 
gives similar data with respect to the first year of the group, except the 
milk they received, which is not given. From the time they returned 
from pasture until they reached a weight of 1,205.8 pounds, the amount 
of the different grains consumed was: corn 1,056.2 pounds, flour mid
dlings 470.9, oil meal 333.6, oats 327.5, bran 136.9, and barley 29.1. 
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TABLE XIX 

CosT OF FEED OF GROUP VII, PASTURE LoT 

-----~;:--1 ~~;g: \ 
ov. 1, 1914 ...... N 

N 
J 
F 
A 
J 
A 

ov. 29, 1914 ...... 
an. 3, 1915 ...... 
eb. 21, 1915 ...... 
pril 11, 1915 ...... 

une 6, 1915 ...... 
ug. 1, 1915 ...... 

Total second year 
Total first year 

I Lbs. I 
I 645.4 I 

707.6 
804.7 
904.3 
995.6 

1,094.0 
1,205.8 I 

Grain 

l . . .... I 
$ 2.23 

2.96 
4.88 
4.89 
5.86 
6.37 

..... 
$0.54 

.61 

.86 

.86 

.93 

.91 

I Cost 
Total per Lb. 

of Gain 

I I I Cents 
I I ..... ..... 

$0.55 $ 3.32 
.90 4.47 

1.41 7.15 
1.58 7.33 
1.93 8.72 
1.57 8.85 

7.94 I 39.84 I 
1.73 31.10 

. .. 
5.3 
4.6 
7.2 
8.0 
8.9 
7.9 
7.1 
6.8 

Total ......... . I . . . . . I $41.33 I $9.04 I 9.67 I $70.94 I 6.9 

Table XIX gives the same data with respect to the weights of the 
steers at the various stages as were given in Table XVIII, followed by 
the cost of the various feeds, the total feed-cost after returning from 
pasture, and the feed-cost per pound of gain. The lot of this group 
that was on continuous stall feed was ready for market May 23, 1915, 
but because of the small gain made in pasture these did not attain the 
desired weight until August 1. The range of feed-cost for a pound of 
gain was from_ 4.6 cents in going from 700 to 800 pounds to 8.9 cents 
in going from 900 to 1,000 pounds, the same as was the case with the 
pasture lot of Group V. The total cost for feed after returning from 
pasture was $39.84 against $31.83 for Group V. The average feed
::ost for a pound of gain after returning from pasture was 7.1 cents, 
being 0.4 of a cent more than the cost of the former lot. During the 
first year the feed-cost was $31.10, being 6.8 cents per pound of gain. 
The total feed-cost per head of this lot was $70.94, being 6.9 cents 
while on stall feed against $61.70 for total feed-cost and 6.3 cents per 
pound of gain for the pasture steers of Group V. This ~ncrease in 
total feed-cost and feed-cost per pound of gain was doubtless wholly 
due to the fact that they had to be fed 69 days more to bring them to 
the proper finish. The cost of the milk consumed the first year is not 
listed but is included in the total cost of $31.10. Notwithstanding the 
unsatisfactory gain made in pasture, 30 per cent of them topped the 
market at $9.50 per hundred weight, while 70 per cent brought $8.50 
per hundred weight under specific instructions that they should be sold 
strictly on their market value. After deducting cost of feed there was 
J. net margin of $28.12 per head. 

To show at a glance the daily average pounds of feed, grain, hay, 
and silage consumed by the two lots of steers after they returned from 
pasture, actual and per 100 pounds live weight, Table XX is given. 
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TABLE XX 

FEED CONSUMED DAILY BY THE STEERS AFTER RETURNING FROM PASTURE 
-------

Weight 
ACTUAL II PER 100 POUNDS LIVE WEIGHT 

I Grain I Hay Silage 11 Grain I Hay I Silage 
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. 

700- 800 6.4 4.8 20.5 0.85 0.64 2.7 
800- 900 7.1 4.5 24.4 .86 .53 2.9 
900-1,000 8.1 4.9 26.6 .85 .52 2.8 

1,000-1,100 I 9.2 6.1 22.9 .88 .57 2.2 
1,100-1,200 10.4 4.6 22.4 .90 .40 2.0 

The record includes the steers from Groups V and VII turned to 
pasture when they were one year old and averaged approximately 600 
pounds in weight. Those from Group V were sent to market the same 
day the stall-fed steers were ready. The others were fed six weeks 
longer before they reached the 1,200-pound weight. 

TABLE XXI 

SUMMARY OF PASTURE LOTS, GROUPS v AND VII 

Period 
l I I J J I Daily' Daily !Grain to 
/Weight*/ Gain I Grain I Hay / Silage Grain Gain 1100 Lbs. 

Lbs. 
700- 800 
800- 900 
900-1,000 

1,000-1,100 
1,100-1,200 
Total second 

year .... 
Total first 

year .... 

I l l I 
I Lbs. I Lbs. I Lbs. Lbs. Lbs. I Lbs. 
I 801.8 I 94.2 I 234.8 175.0 718.2 I 6.4 
I 904.5 1102.7 324.7 207.0 1,106.0 I 7.1 
I 997.6 93.l I 423.3 254.4 1,395.1 8.1 

1,092.8 I 95.2 513.8 340.7 1,282.6 I 9.2 
\ 1,204.4 I 111.6 582.7 254.5 1,309.7 10.4 

I I I I I 
1· 496.8 I 2,079.3 I 1,231.6 I 5,811.6 I 
I I I I I 

601.9 I 480.6 I 1,132.3 I 1,187.2 I 1,429.3 I 
8.23'1 

3.24 

*Average weight on return from pasture, 707.6 pounds. 

Lbs. 
2.648 
2.276 
1.780 
1.699 
1.994 

I 
1.998 I 

1.374 I 

Gain 
Lbs. 
240 
318 
456 
541 
522 

412 

235 

-

Special attention is invited to the light grain ration fed, on the 
average, to the two groups of steers during the various stages of 
growth after their return from pasture. In going from 707.6 pounds 
in weight to 1,204.4 pounds, the daily grain ration averaged 8.23 
pounds, and they gained 100 pounds to 412 pounds of grain consumed. 
Comparing this with results obtained in seventy-one experiments re
viewed in the new and revised edition of Feeds and Feeding,1 we find 
that the average pounds of grain to 100 pounds of gain is 804, or nearly 
double the amount required in our investigation. 

The general complaint is that there is little, if any, profit in beef
production, and yet the common practice in feeding experiments as 
well as in so~called practical feeding, is to feed from SO to 100 per cent . 

1 Henry, W. A. Feeds and Feeding. 691 pp. 15th Ed. 1915. 
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more grain in the daily ration than steers can utilize. This is a source 
o'f loss that should be prevented, and calls for a radical change in the 
methods of feeding. 

By referring to Table XIV it will be seen that in the cost of pro
duction of the yearlings, the grain amounts to $14.32, while the whole 
milk item is $5.98. These are the two items in which there is danger 
of giving more than is needed for normal grqwth. In the items of cost 
for the second year the grain amounts to $39.92, and the roughage to 
$14.19 under continuous stall-feeding, while the pasture lots used only 
$23.89 for grain and $11.95 for roughage, showing that cost of pro
duction was lowered when our grain feeding was the lightest. 

TABLE XXII 

COST OF PRODUCTION, PASTURE LOTS OF GROUPS v AND VII 

Group 
I F'"T y '" 11 S'CONO y = 

Cost of Feed per Steer 11 Cost of Feed per Steer 
Grain I Hay I Silage! Total II Grain I Hay-fSi!ageJ Total 

v.. . . . . . I $14.15 J $3.98 I $1.85 I $29.87 11 $20.58 1 $4.28 1 $6.97 1 $31.83 
VII ..... ., I 14J4 I 4.33 I 1.73 I 3UO 11 27.19 I 4.71 I 7.94 I 39.84 

Average., ... I 14.14 I 4.16 I 1.79 I 30,48 11 23.89 I 4,49 I 7.46 1 35.84 
Cost first year I . . . . . I ., . . I . . . . I .. ,. . 11 14.14 I 4.16 I 1.79 I 30,48 

Average cost of feed for 2 years., ... ,,.,,, 11 $38.03 I $8.65 $9.25 _ $66.32 

Table XXII shows that the average feed-cost per steer of Groups 
V and VII for the first year was $30.48, and for the ~econd year after 
returning from pasture $35.84, making the total feed-cost per steer 
for the two years $66.32. The feed-cost for the yearlings of the two 
groups was remarkably uniform. The additional cost for Group VII 
the second year was caused by the steers making. a daily gain of only 
0.29 of a pound while in pasture, while Group V gained 0.8 of a pound 
per day. 

TABLE XXIII 

INCOME AND BALANCE, p ASTURE LOTS, GROUPS v AND VII 

Date I I Average I Cost I Return. 
Marketed I Group I Price I Income I of Feed I over Feed 

I I per Cwt. I per Steer I per Steer I per Steer 
June 13, 19121--V-1~75-1--$84-:-86--I $61.70_1_$I3.16-, -
Aug. 2, 1915 I VII I 8.80 I 97.20 I 70.94 I 26.26 
Average . . . . I ,. . . I I 91.03 I 66.32 I 24.71 

Table XXIII gives the average price for which the steers of 
Groups V and VII were sold at the stock yards, the receipts per 
steer, the cost of feeds, and return over cost of feed by each group. The 
difference in price received per steer was due not so much to difference 
in quality as to difference in price levels, that is, quotations were higher 
when Group VII reached the market. The average price received was 
$91.03, the cost of feed $66.32, and net income over cost of feed $24.71 . 
per steer. 
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BENEFITS FROM PASTURE 

The difference in cost of production between the steers on continu
ous stall-feeding and those turned to pasture the second year gives 
some very interesting and valuable data on the benefits derived from 
pasture. The pasture steers of Group V were in pasture 140 days 
and gained 125 pounds per head, gaining 0.8 of a pound per day. Dur
ing all the time they were on stall feed the cost was $61.70. They 
sold for $7.75 per hundred weight, while the lot on continuous stall
feeding cost $81.07 per head and sold for $8.25. The pasture steers 
brought $23.16 net, per head, while the stall-fed steers brought $9.38 
net, per head, leaving $13.78 per head to the credit of the pasture, or 
in other words, the pasture saved 68.9 cents per week on feed-cost of 
production. 

The pasture steers of Group VII were in pasture 153 days and 
gained 44.4 pounds or 0.29 of a pound per day. The stall-fed steers 
brought $19.36, net, while the pasture steers brought $26.26, net, leav
ing $6.90 per head to the credit of the pasture, notwithstanding the 

fact that they made a gain of only 0.29 of a pound per day. Even 
under the small gain they saved 31.4 cents per week on feed-cost 
of production. The average earnings of the two groups while on pas
ture was 50.2 cents per week per head. The average duration of the 
pasture season was 21 weeks, so the feed-saving from the pasture 
during the season was $10.54 per head. 

OBSERVATIONS 

The experience and knowledge gained during the seven years this 
investigation has been in progress have awakened in the writer a deep 
interest in .the development of the beef industry. His relations with 
the large number of animals used in the work have been very close 
and have been a constant source of pleasure and satisfaction. Their 
response to kindly treatment and an occasional caress was almost hu
man. The youngsters soon learned the voice of the master and as 
soon as it was heard in the barn, several would go to the railing of the 
runway awaiting the time for a few kindly strokes of the hand. To 
the stall-fed steers, .the runway and the stanchions in which they at 
stated times took their nourishment were their world. They knew 
nothing of sunshine, green pastures, shade trees, hills, dales, or rippling 
brooks. The small, covered runway, the water tank, the salt box, the 
stanchions admitting them to their evening and morning meals were 
their all. They knew time to the dot. As the time for feeding ap
proached they would one after another arise, stretch themselves, do 



OBSERVATIONS 27 

BENEFITS FROM PASTURE 

The difference in cost of production between the steers on continu
ous stall-feeding and those turned to pasture the second year gives 
some very interesting and valuable data on the benefits derived from 
pasture. The pasture steers of Group V were in pasture 140 days 
and gained 125 pounds per head, gaining 0.8 of a pound per day. Dur
ing all the time they were on stall feed the cost was $61.70. They 
sold for $7.75 per hundred weight, while the lot on continuous stall
feeding cost $81.07 per head and sold for $8.25. The pasture steers 
brought $23.16 net, per head, while the stall-fed steers brought $9.38 
net, per head, leaving $13.78 per head to the credit of the pasture, or 
in other words, the pasture saved 68.9 cents per week on feed-cost of 
production. 

The pasture steers of Group VII were in pasture 153 days and 
gained 44.4 pounds or 0.29 of a pound per day. The stall-fed steers 
brought $19.36, net, while the pasture steers brought $26.26, net, leav
ing $6.90 per head to the credit of the pasture, notwithstanding the 

fact that they made a gain of only 0.29 of a pound per day. Even 
under the small gain they saved 31.4 cents per week on feed-cost 
of production. The average earnings of the two groups while on pas
ture was 50.2 cents per week per head. The average duration of the 
pasture season was 21 weeks, so the feed-saving from the pasture 
during the season was $10.54 per head. 

OBSERVATIONS 

The experience and knowledge gained during the seven years this 
investigation has been in pr.ogress have awakened in the writer a deep 
interest in .the development of the beef industry. His relations with 
the large number of animals used in the work have been very close 
and have been a constant source of pleasure and satisfaction. Their 
response to kindly treatment and an occasional caress was almost hu
man. The youngsters soon learned the voice of the master and as 

. soon as it was heard in the barn, several would go to the railing of the 
runway awaiting the time for a few kindly strokes of the hand. To 
the stall-fed steers, .the runway and the stanchions in which they at 
stated times took their nourishment were their world. They knew 
nothing of sunshine, green pastures, shade trees, hills, dales, or rippling 
brooks. The small, covered runway, the water tank, the salt box, the 
stanchions admitting them to their evening and morning meals were 
their all. They knew time to the dot. As the time for feeding ap
proached they would one after another arise, stretch themselves, do 



28 INVESTIGATION IN ANIMAL NUTRITION 

their toilet, bovine way, and gradually restlessness would supplant 
contentment. When the feeder appeared each would come to his 
place waiting for his own stall to be opened. Each knew, not only his 
place, but as well, just the time when his turn came to be admitted to 
his feed-box. It was by this watchfulness, kindly treatment, uniformity 
and regularity in feeding that such uniform and satisfactory results 
were obtained. The feeding, compared with the general practice, was 
very light, but ample for best results except in the first year of Group 
III. The light feeding was necessary, as the primary object of the 
experiment was to study the nutrients actually required to make normal 
growth and gain in fat. If more feed is given than an animal can or 
does assimilate, the feeding-habit and the digestive system become 
wasteful, and when wastefulness has once been acquired, the restora
tion to normal feeding and efficiency in assimilation is a very slow 
process. 

The data show the amount and kind of feed-stuffs required at the 
various stages of growth both under continuous stall-feeding and by 
turning to pasture. They give some light on the cost of production. 
They reveal the fact that at times farmers are exceedingly anxious to 
get rid of their calves regardless of price, and that at other times they 
will not part with them without the purchaser begging for them and 
paying double . price, and then only a few will reluctantly respond. 
During 1910 and 1911 the farmers were anxious to get rid of their· 
male calves, and during 1912 and 1913 they were as reluctant to parf 
with them. In seeking for the reason of this change on the part of the 
farmers the data in the following table were compiled from the year
book of the Daily Farmers' and Drovers' Journal, and have reference 
to the cattle received at the Union Stock Yards, Chicago. 

TABLE XXIV 

RECEIPTS OF NATIVE AND RANGE CATTLE WITH AVERAGE PRICES PAID, AND RE

CEIPTS OF CALVES AT THE CHICAGO STOCK YARDS FOR TEN YEARS 

ENDING DECEMBER 31, 1914 

RECEIPTS OF CATTLE AVERAGE PRICE RECEIPTS 
YEAR 

Natives Range Natives Range 
OF VEAL 

CALVES 

1905 2,964,469 389,000 $4.55 I· $3.80 380,835 
1906 2,904,250 358,000 5.05 4.40 413,269 
1907 2,855,314 375,000 5.40 I 4.50 421,934 
1908 2,662,006 292,200 5.55 I 4.80 421,671 
1909 2,527,907 342,100 5.90 I 5.25 409,714 
1910 2,676,958 319,700 6.40 I 5.40 499,941 
1911 2,640,814 252,100 6.00 I 5.65 521,512 
1912 2,432,096 185,000 7.35 I 7.60 505,401 
1913 2,360,012 129,300 8.10 I 7.40 375,382 
1914 2,032,236 168,900 8.30 I 7.65 363,614 
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Figures from the Chicago stock yards are taken because that is 
the heart of the livestock market in the Central West, and receives more 
stock than any other market in the district. The time covered by the 
table includes the time when there were the most cattle in the United 
States, the largest number of native and range cattle, except one year, 
and shows the greatest changes with respect to average prices for both 
range cattle and native, and the changes that took place in the number 
of calves that were received at the stock yards dur.ing the last ten years. 

In the year 1905, 2,964,469 native steers were received. In 1914 
the receipts were 2,032,236, a decrease of 932,233. During the year 
1905, 389,000 range cattle were received. During the year 1914 the 
range cattle received were 168,900, being a decrease of 220,100, or a 
total decrease during the ten-year period of 1,152,333. One would 
naturally expect that where there is such an enormous and unprec
edented decrease in cattle, there would also be a relative decrease in 
veal calves sent to market, for it is obvious where there is a decrease 
.in cattle there will also be a decrease in the number of calves. But 
notwithstanding the fact that there was a constant decrease in both 
native and range steers marketed during the last ten years, 380,835 
calves were received at the stock yards in 1905, and 521,512 in 1911, 
an increase of 140,677. So there was some reason other than a sur
plus of calves that made the farmers so anxious to get rid of them. 
The prices they received could not have influenced them because calves 
brought less that year than they did the year preceding. A glance at 
the two columns giving the average price received for range cattle and 
for natives-which refers to steers received from the farms-shows 
that the average price for native steers ranging in weight from 1,050 
pounds to 1,200 pounds, during the year 1905, was $4.55, and gradually 
rose until it reached $6.40 during the year 1910, when the receipts of 
calves were 499,941; that is, during the time when the prices paid 
for native and range steers increased very slowly, the receipts of steers 
decreased and receipts of calves increased, showing conclusively that 
farmers sold the male calves for veal because market conditions from 
1905 to 1910 gave little if any promise of profit if they raised and 
fattened them. This view is confirmed by the fact that when the aver
age price of native steers during the year 1911 was cut to $6 per 
hundred weight in face of the decreased receipts of both range and 
natives, the receipts of veal calves reached 521,512, the highest mark 
in the history of the Chicago stock yards, and was further veri
fied during the year 1912 when native steers averaged $7.35 per hun
dred weight and the receipts of calves decreased to 505,401; and again 
in 1913 when natives brought, on an average, $8.10 per hundred weight 
and the receipts of calves fell to 375,382, less than had been received any 
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year preceding and when the price for calves was the highest on record. 
Then, as final proof, it is found in the record for the year 1914, when 
natives brought $8.30 per hundred weight, the receipts of calves dropped 
to 363,614. The enormous sale of calves during the 1910-1912 period 
is distinctly reflected in the corresponding shrinkage of the receipts 
of native steers during the 1912-1914 period. 

Comparing the cost of production, as shown in Table XIV, with 
the average prices paid for native steers ranging in weight from 1,050 
to 1,200 pounds during the years 1905-1911, as shown in Table XXIV, 
it will be seen that there was little, if any, encouragement for farmers 
in the Central West to raise steers for market. The rapid increase in 
the price of land, the high price of feed and labor, the slow increase in 
price paid for steers, made the farmer's end of the business so intol
erable that many became discouraged. 

During these years of unsatisfactory market conditions for farmers 
who had specialized in beef-production, many became disheartened and 
turned their attention to dairying, and it is this crisis in beef-produc
tion, more than all other influences combined, that started the unprec
edented infusion of dairy blood into the herds all over the country. 

During the time the range was open, free, and ample to provide 
the bulk of the beef needed in the country, it was a constant menace to 
the development of a permanent and paying beef industry on the arable 
farms of the north central states. Those who were fortunate or fore
sighted enough to secure a large tract of land when it was cheap, and 
those who secured small tracts by homestead, tree-claims, or other 
methods could for a time compete with the range. But as the country 
increased in population and the land increased in value, the chance for 
making profits in beef-production on arable land, gradually dimin
ished under range conditions. 

There are two fundamental and divergent factors bearing upon this 
industry. On the one hand, the price level for beef must be such that 
consumption will not be materially depressed, and on the other, it 
must promise a profit to the farmers who rear and fatten the steers. 
This calls for a number of reforms. ( 1) The wide spread between 
the prices paid for steers and the price of meat to the consumer must 
be narrowed. (2) There must be stability in the market, for without 
this, great losses will be sustained by the beef-producers, which will 
result in many abandoning the business. ( 3) Experimental, demon
strational, and educational work must be conducted along practical
not spectacular-lines. ( 4) Farmers must make radical changes in 
their methods of feeding and handling steers in order to reduce the cost 
of production, for economical production and early marketing are as 
important factors in assuring profit in beef-production as is a promis
ing and stable market. 
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How this can be accomplished is clearly shown in the data sub
mitted. From the time a calf is dropped there should be light, careful, 
and methodical feeding so that it will make normal gain every day. By 
this method it will be ready for market in approximately two years. 
Comparing the small amount of feed consumed during the first year 
and the short time required to fit calves for the market after they re
turn from pasture, with the way they are handled in general practice, 
it will be see~ that there is great opportunity for reducing the cost of 
production. 

In view of the fact that about half the feed consumed by steers dur
ing their lifetime is expended for maintenance, getting them into mar
ket condition in as short a time as possible is a very important factor 
in bringing profit. This can more surely be brought about by the 
methods outlined above than by those in general vogue. Heavier grain
feeding is wasteful, and bringing them to higher weights than was 
done in this investigation is expensive, as is shown in Table XIV, and 
increases the liability of loss to the producer, the purveyor, and the 
consumer. 
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