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n ~RODUC~ION 

The economical conversion of farm grown grains, forage 

- and vegetable products into animal products o superior uality 

av~ilable for mans use is an important problem hat directly 

con ronts the live stock farmer. The production of bee is one 

o the most sa isfac ory and economical methods of utilizing 

grass lands and coarse forage or fodder crops. That beef 

cat +le are of consid~rable economic importance n cortributing 

to the food supp y o this country is evidenced by the ~act 

that in 1920 more than 14.000,000 head of cat le were slaug tered 

at the live stock slaugh ering centers o the countr , an at 

the beg nning of t e year 1921 there were on han in the United 

States 42,870,000 cattle classed as beef cattle. 

In orier that bee. cattle may possess the necessary 

quality and palatability o compete successfully with other 

meats o~ tre ~arkets, it is essential that the cattle be 

attened . eit er while hey are growing or a ter they ha e een 

grown to prac ical maturity. In the process of fattening, fe ds 

o a concentrated charac er, uch as corn, the smaller grains 

and mill eeds are extensively used. It is not di ic lt to 

select or to secure eeds that wi l produce fat on bee cattle. 

One o the big problems in the fattening o cat le is rather a 

problem in economy or in other words, the production or purchase 

of the cattle and feeds at a su ficiently lo cost to permit o 

12-21·8M 
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financial profit from the fattening process. 

Beef cattle can be success ully and pro itably grown 

to maturity in almost any section of the United States. The 

limiting factor to the profit in growing bee cattle is usu ly 

the suitability and value of the land for the production of 

crops that have a higher value or so e other purpose. 

In earlier days when land , feed, and labor were cheap 

and beef high comparatively, almost anyone could fatten cattle 

at a profit. At present, however , very different conditions 

prevail. The taking over of thousands of acres of range lands 

for agricultural purposes due to the rapidly increasing 

population in this country, the general increase in the price 

of arm lands , the increase in the pri e of all eeds, and the 

growing demand for dairy products have resllted in greatl 

increasing the cost of producing feeder cattle. ~arel . eling 

this, there has been a decrease in the selling value of the 

inished ani.:nal ·hich may be attributed to under-consumption 

of bee cause by the "meatless days habit ""'ormed during the 

ar period, to quack health writers advocating the use of meat 

substitutes , to man acturers advertising competing ood 

pr oducts, to increased unemployment , and to decreased ex:port 

of beef. 

mhis narrowing o the margin between the cost o the 

feeder and the selling value o he fattened animal, necessi ate 

great care in the selection o feeder cattle , in the selection 
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of feeds, and in methods followed in the feeding and care o 

attening cattle. 

rt was the object o the writer in collecting 

material or this thesis to make a study of the present-day 

methods and practices in attening cattle in other states or 

the purpose of testing their value in feeding cattle under the 

conditions prevailing in innesota. A s udy has been made of 

experiments that have been cond~cted at several experiment 

stations during recent years. The findings in these trials 

are supplemented by an original feeding trial cond cted by 

the writer at 'vhe innesota Experiment Station, with the ob ·ect 

in vie of gaining further in ormation relative to be most 

economic rations to use. 
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REVI 

The Comparative Value of Barley and Corn 

As a Grain for Fattening Cat t le 

Luther Foster and H. H. Simpson (l} at the New 

Mexico station during the spring of 1909, fed two lots of 

five · two-year-old steers for ninety~one days, on different 

fattening rations and tound that the steers fed on alfalfa, 

ground barley, and cottonseed meal, averaged 2.04 pounds of 

gain daily per head, while the steers fed on a ration in which 

ground corn was substituted for the ground barley, gained 2.11 

pounds daily per head. The st eers receiving ground corn in 

their ration consumed a little more grain and hay per day, but 

returned more gain for 100 pounds of feed t han t he st eers 

receiving ground barley in their ration. rt required 103.4 

pounds of ground barley to produce as much gain as 100 pounds 

of ground corn. 

Table I. summary of Results 

Lot • • • • • • • • I • • • II 

Alfalfa, hay Alfalfa hay 
Ration • • • • • • Ground barley Ground corn 

cottonseed meal Cottnnseed meal 

Int t ial weight, lbs. 2992 2978 

Final weight, lbs. 3918 3938 

Total. gain (5 steers), lbs. 926 960 

Average gain per head, lbs. 185 192 

Average daily gain per head, 
lbs. 2.04 2.ll 



Average daily concentrate 
per head, lbs. 7.79 

Average daily roughage, per 
head , lbs. 14.59 

Concentrates fed per lb.gain, lbs. 3.83 

Roughage fed ~ er 1b. gain, lbs. 7.17 

cost per lb. of gain .0952 

7.81 

15.09 

3 .79 

7.16 

.0932 

Feed prices: Alfalfa hay ~10 .00 per ton; Coni and 
barley $30.00 per ton. 

At the Fort Hays Branch Station, Kansas, two lots 

of eight grade calves were fed by J • G. HanBy nd 

o. H. Elling (2), from December 21, 1903 to June 21, 1904, and 

it was found that the lot receiving barley and alfalfa hay 

made a smaller average daily gain, consumed less grain and 

more hay per 100 pounds of gain, sold at a lower price per 

hundred pounds, and retunied less profit per calf than the 

lot receiving corn and alfalfa hay . The results are shown in 

the following table. 

Table II· summary of Rasul ts 

Lot • • • • • • • • • • I • II • • 

Ration • • • • • • • • corn Barley 
Alfalfa hay Alfalfa hay 

Average initial weight, lbs. 399 400 

Average final weight, lbs. 73'7.5 698 

Average gain per head, lbs. 338 297 

Average daily gain per head, lbs. 1.85 1.62 

Feed required to make ) Grain 545 519 
) 

100 pounds of gain ) Hay 388 421 

4-21 4M 
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I• II· 

Cost of lot 102.91 103.33 

Selling price J,.?5.25 $5.00 

Value of lot 309.75 $279.15 

Gain per lot 109.74 57 .1.6 

Feed prices: Corn .40 per bushel; Barley ·.40 per bushel; 
Alfalfa hay 4.00 per ton. 

James w. ilson (3) at the South Dakota Experiment 

Station during the winter 1913-14 compared different grains 

for :fattening two-year-old steers. The steers in Lot I, fe~ 

ground corn and silage, showed a much nicer finish t han the 

steers in Lot II receiving ground barley and silage. The 

barley was not as palatable as the corn and some !iff iculty 

was exp~rienced in getting the steers receiving barley, on feed. 

The following table showsthe results. 

Table III· summary of esults 

Lot • • • • • • • 

Ration • • • • • 

Average initial wei ght, lbs. 

AveraGe final weight, lbs. 

Average gain per head 

Average gain per head daily 
(115 days) 

Average daily ration: 
Corn silage, lbs. 

Ground corn, lbs. 

Oil meal, lbs. 

I· (4 steers) II· (4 steers) 

Corn 
corn silage 

748 

994 

246 

2.13 

11 

18 

1.8 

Barley 
Corn silage 

729 

948 

219 

1.90 

11 

13 

1.3 
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Silage consumed, lbs. 

Silage per pound of gain, lbs. 

Ground corn consumed, lbs. 

Corn per pound of gain, lbs. 

Oilmeal consumed, lbs. 

Oilmeal per pound of gain, lbs. 

Ground barley consumed, lbs. 

Ground barley per pound of gain, lbs. 

I· 

5180 

5.2 

8455 

8.6 

845 

.oa 

II· 

5155 

5.8 

624 

.07 

6245 

7.1 

At the South Dakota Station during the winter of 

1914-1915, James w. Wilson (4} fed two lots of four two-year

old steers for 192 days to determine the comparative value 

of corn and barley when fed with corn silage. The average 

daily gain per head, and the feed required for a pound of 

gain was about the same in both lots, but the cost of 

producing a hundred pounds of gain was .20 cheaper in the 

lot receiving ground barley than in the lot receiving ground 

corn. The steers receiving ground barley in their ration 

showed a little higher condition. The results obtained from 

this trial might be attributed to alfalfa hay feeding in the 

early part of the feeding ~rial . 

Table rv. summary of Results 

Lot • • • • • • • • • I· • • • II· 

corn silage corn silage 

Ration • • • • • • • Clover hay* Alf al fa hay* 
Ground corn Ground barley 
Oi1meal Oilmeal 

* ninety-one days preliminary. 
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I· II· 

Average initial weight, lbs. 983 1005 

Average final weight, lbs. 1212 1236 

Average gain per head, lbs. 228 231 

Average daily gain per 
(101 days) 

head, lbs. 2.26 2.28 

Average daily gain per 
(192 days} 

head, lbs. 2.2'7 2.38 

Silage consumed, lbs. 7040 '7040 

Silage consumed per pound of gain, 
lbs. 

Ground corn consumed, lbs. 

Ground corn consumed per pound of 
gain, lbs. 

Ground barley consumed, lbs. 

Ground barley consumed per pound 
of gain, lbs. 

Oilmeal consumed, lbs. 

Oilmeal consumed per pound of gain, 
lbs. 

Cost of producing 100 pounds of 
gain, covering 192 days 

Feed prices: Corn silage, 3.00 
~10.00 per ton; alfalfa hay ·10.00 
~ .01 per pound; ground barley .01 
oilmeal '136.00 per ton. 

• 

7.'7 7.6 

6365 

6.9 

6675 

'7.2 

636 66'7 

.07 .07 

~'7 .20 117 .00 

per ton; clover hay 
per ton; ground corn 
per pound; and 
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The Effect of Omitting Silage 

1rom the Standard Ration of Corn, Linseed or 

cottonseed Meal, Corn Silage and Clover or Alfalfa Hay. 

During the winters of 1909-10 and 1910-11, 

J. H. Skinner, F. G. King, and H.P. Rusk (5} at t he Indiana 

Station found that a ration of shelled corn, cottonseed meal 

and clover hay was less profitable than a ration of shelled 

corn, cottonseed meal, corn silage, andol.over hay. This was 

not due to small gains or a lack of finish on the cattle 

without silage, but to a greater cost of gains. The addition 

of corn silage to the ration of shelled corn, cot t onseed meal, 

and clover hay, decreased the consumption of shelled corn in 

amounts closely approximating the grain content of t he silage 

in the ration, and increased the profits per steer in amounts 

closely corresponding to the savi ng in cost of gains. 

Lot 

Table v. Summary of Results 1909 - 1910 

Length of Experiment, Nov. 17, 1909 - April 26, 1910 
(160 days) 

• • • • • • 

Shelled corn 
Cot t onseed meal 
Clover hay* 
Corn silage** 

* morning. 

** evening. 

*** morning and evening. 

• II· • • 

Shelled corn 
cott onseed meal 
Clover hay 

rv. 
Shel led corn 
Cottonseed meal 
Clover hay* 
Corn silage*** 
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Lot r. II· IV· 

Initial v&.lue per cwt. 4.65 4.65 4.65 

Average initial weight, lbs. 900 889.5 892.5 

Average final weight, lbs. 1312.7 1255 1313 

Average daily gain per ateer,lbs. 2.58 2.28 2..63 

Average daily feed per steer: 

Shelled corn, lbs. 15.33 15.78 14.44 

cottonseed meal, lbs. 2.61 2.52 2.58 

Clover hay, lbs. 7.67 11.7'1 4.43 

corn silage, lbs. 13.93 27.76 

Feed consumed per lb. of gain: 

Shelled corn, lbs. 5.94 6.91 5.50 

Cottonseed meal, lbs. 1.02 1.10 .98 

Clover hay, lbs. 2 .97 5.15 1.69 

Corn silage, lbs. 5.40 10.56 

Cost of gain, per cwt. 9.'16 10.98 9.56 

Selling value, per cwt. 7.25 7.30 7.60 

Profit per steer (including pork} 21.04 16.54 28.21 

Feed prices: Clover hay, 10.00 per ton; cottonseed 

meal, 933.00 per ton; corn silage, f3.50 per ton; Shelled 

corn, first month, .499; second month, .557; third month .567 

fourth month, .537; fifth month, . 519; last ten days, .502 

per bushel. 

4-21 6"'1 
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Table VI· SWnmary of Results 1910 - 1911 

Length of Experiment, Nov. 18, 1910 - April 17, 1911 (150 days) 

Lot • • • • • • • • I· II· rv . 

Ration • • • • • • Same as same as same as 
Table V. Table v. Table V. 

Initial value, per cwt. 5.00 5.00 5.00 

verage initial weight, lbs. 1122 1121.3 1116.9 

Average final weight, lbs. 1510.3 1486.2 1479.6 

Average daily gain per steer, 
lbs. 2.59 2.93 2.42 

Average daily feed per steer, lbs: 

Shelled corn 18.26 20.41 14.38 

Cottonseed meal 3.04 2.96 3.00 

Clover hay 5.83 11.01 4.50 

Corn silage 20.77 31.00 

Feed consumed per lb. of gain: 

Cottonseed meal, lbs. 1.18 1.22 1.24 

Shelled corn.lbs. 7.05 8.39 5.92 

Clover hay, lbs. 2..25 4.53 1.86 

Corn silage, lba. 0.02 12.82 

Cost of gain, per cwt. 8.82 9.'11 8.71 

Selling value, per cwt. 5.95 6.85 6.85 

Profit per steer 4.36 1.46 ... 3.04 

(including pork) 

Feed prices: Clover hay, 10 .00 p er ton; cottonseed 

meal, 30.00 per ton; corn silage, 3.00 per ton: Shelled 

corn, first month, .361; second month, .37; third month 78 

fourth month~ .369; and fifth month, .393 per bushel. 
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J. H. Skinner and F. G. King (6} at the Indiana 

Station during the winter of 1911-12, found that the addition 

of corn silage to a ration for fattening cattle decreased the 

consumption of shelled corn in amounts closely approximating 

the grain content of the silage consumed by the cattle. The 

addition of corn silage once daily to a ration of shelled 

corn, cottonseed meal, and clover hay, r~duced the cost of 

gain 1.83 per hundred pounds and increased the total profit 

t8.85 per steer. The addition of corn silage twice daily to 

a ration of shelled corn, cottonseed meal, and clover hay, 

reduced the cost of gain 3.17 per hundred pounds and increased 

the total profits 11.19 per steer. Corn silage produced a 

very rapid finish on the cattle. 

Table VII summary of Results 

Length of Experiment, Nov. 17, 1911 to pri1 25, 1912 
(160 days) 

Lot I. 

Shelled corn 
cottonseed meal 
Clover hay* 
corn silage** 

*Morning . 

**Evening. 

IV• 

Shelled corn Shelled corn 
cottonseed meal cottonseed meal 
Clover hay Clover hay* 

Corn silage*** 

*** orning and Evening. 
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Lot I· 

Initial value per cwt. 5.65 

Average daily gain, lbs. 2.34 

Average daily feed per steer, 
lbs. 

Shelled corn 15.40 

cottonseed meal 2.75 

clover hay 5.81 

Corn silage 

Feed consumed per lb. of gain: 

Shelled corn, lbs. 

Cottonseed meal, lbs. 

Clover hay, lbs. 

corn silage, lbs. 

Cost of gain, per cwt. 

ecessary selling price 

Profit per steer 
(including pork) 

16.03 

6.58 

1.18 

2.48 

6.85 

12.40 

7 .4"1 

l'T.09 

II· 

5.55 

2.38 

17.88 

2.77 

11.16 

7.53 

1.17 

4.70 

14.23 

0.00 

8.24 

IV• 

5.55 

2.32 

13.68 

2.78 

2.54 

24.79 

5.89 

1.20 

1.10 

10.6'1 

11.06 

7.08 

19.43 

J. H. Skinner and F· G. King {7} at the Indian 

Station during the wint er of 1912-13, found the a•dition 

of corn silage to a ration of shelled. corn, cottonseed meal 

and clover hay decreased the grain consumption 2.38 pounds, 

and the hay consumption 7.84 pounds daily per steer. The 

addition of corn silage to a ration of shelled corn, cottonseed 

meal, and clover hay, did not greatly affect the rate of gain 

on the cattle, but reduced the cost o ~ gain 1.18 per hundred 

pounds. 
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Table VIII· summary of Results 

Length of Experiment - 180 days 

Lot • • • • • • • • • • II· 

Ration • • • • • 

Initial value, per cwt. 

Initial weight, lbs. 

Final weight, lbs. 

• 
Shelled oorn 
cottonseed meal 
Clover hay 

6.65 

8,2'10 

12,595 

Average daily gain per steer,lbs. 

Average daily feed pe,r steer ,lbs. 

2..40 

Shelled corn, lbs. 

Cottonseed meal, lbs. 

Clover hay, lbs. 

Corn silage, lbs. 

Feed consumed per pound of gain: 

Shelled corn, lbs. 

Cottonseed meal, lbs. 

Clover hay., lbs. 

Corn silage, lbs. 

Co s t of gain, per cwt. 

Necessary selling price, per cwt. 

Profit per steer (including por ) 

15.96 

2.58 

10.28 

6.64 

1.07 

4.28 

9.34 

7.5'1 

10.98 

IV• 

Shelled com 
cottonseed meal 
Clover hay 
Corn silage 

6.65 

8,322 

12,675 

2.42 

13.58 

2.60 

2.44 

25.65 

5.61 

1.07 

1.01 

10.61 

8.16 

7.1'1 

18.50 
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J. H. Skinner and F. G. King(S} during the winter 

1914-15 found that the addition of 24.94 pounds of corn silage 

to a ration of shelled corn, cottonseed meal, and clover hay 

decreased the average grain consumption 4.09 pounds daily per 

head, and the hay consumption 8.60 pounds daily per steer. 

The silage decreased the rate and cost of gain but had no 

ffect on the finish of the cattle. 

Table IX· Summary of Results 

Length of ,trial, neo. 16, 1914 - May 15, 1915, (150 days) 

Lot • • • • • • • • • • • II• 

Shelled corn 
Ration • • • • • • Cottonseed meal 

Clover hay 

Initial value, per owt. s.oo 

Initial weight, lbs. 11652 

Final weight, lbs. 15660 

Average daily gain per steer, 
lbs. 

Average daily feed per steer: 

Shelled corn, lbs. 

Cottonseed meal, lbs. 

Clover hay, lbs. 

Corn silage, lbs. 

Feed consumed per pound of gain: 

4- 21 IM 

Shelled corn, lbs. 

Cot t onseed meal, lbs. 

Clover hay, lbs. 

Corn silage, lbs. 

2..67 

17.66 

3.32 

13.38 

6.61 

1.24 

5.01 

rv. 
Shelled com 
Cottonseed meal 
Clover hay 
corn silage 

a.oo 
11657 

15060 

2.27 

13.57 

3.27 

4.78 

24.94 

5.98 

1.44 

2.11 

11.00 
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Lot • • • • • • • • • • 

Cost of gain, per cwt. 

Necessary selling price, per cwt. 

Loss per steer, including pork 

II· 

13.42 

9.39 

10.26 

rv • 

13.38 

$9.22 

7.46 

J. H. Skinner and F. G· King (9) during the winter 

of 1915-16 found that the addition of 28.64 pounds of corn 

silage to a ration of shelled corn, cottonseed meal, and clover 

hay reduced the daily corn consumption 2.53 pounds per steer, 

and the daily hay consumption 10.63 pounds per steer. 

Silage decreased the rate of gain, but reduced the cost, and 

increased the selling value and profit per head. 

Table x. summary of Results 

Length of Experiment -150 days. 

Lot • • • • • • 

Ration • • • • • 

Initial v~lue, per cwt. 

Initial weight, lbs. 

Final weight, lbs. 

• • • • II· 

• 
Shelled corn 
Cottonseed meal 
Clover hay 

6.90 

8,853 

11,986 

Average daily gain per steer,lbs. 

Average daily feed per steer: 

2.09 

Shelled corn, lbs. 

cottonseed meal, lbs. 

Clover hay, lbs. 

Corn silage, lbs. 

12.34 

2.4'7 

12.67 

IV• 

Shelled corn 
cottonseed meal 
Clover hay 
Corn silage 

6.90 

8,752 

11,778 

2.02 

9.81 

2.45 

2.04 

28.64 
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Feed consumed per lb. of gain: 

Shelled corn, lbs. 

Cottonseed meal, lbs. 

Clover hay, lbs. 

Corn silage, lbs. 

II · 

5.91 

1.18 

6.07 

IV• 

4.86 

1.21 

1.01 

14.20 

Cost of gain, per cwt. 12.33 11.39 

Necessary selling price, per cwt. 8.32 8.05 

Actual selling price, per cwt. 8.65 8.70 

Profit per steer (including pork} 9.55 13.61 

J. H. Skinner and F. G. King (10) at the Indiana 

Station during the winter of 1916-17 found that the addition 

of 33.88 pounds of corn silage to a ration of shelled corn, 

cottonseed meal, and clover hay, decreased the dai ly corn 

consumption 2.79 lbs. per head, and the daily hay consumption 

11.46 pounds per steer. The addition of corn silage to a 

ration of shelled corn, cottonseed meal, and clo er hay 

increased the rate of gain .19 pounds dail per stAer, decreased 

the cost of gain 2.48 per hundred pounds, and increased the 

selling value of the cattle v .25 per cwt . The profit per 

steer, not including pork, was increased ·10.08. 
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Table XI· SUmmary of Results 

Length of Experiment - 140 days 

Lot • • • • • • • • • II· 

Ration • • • • • • 
Shelled Corn 
Cottonseed meal 
Clover hay 

Initial value, per cwt. 8.15 

Initial weight, lbs. 10,408 

Final weight , lbs. 13 ,637 

verage daily gain per steer, 
lbs. 2.31 

Average daily feed per steer: 

Shelled corn, lbs. 

Cottonseed meal, lbs. 

Corn silage, lbs. 

Clover hay, lbs. 

Feed consumed per lb. of gain : 

Shelled corn, lbs. 

Cottonseed meal, lbs. 

Corn silage, lbs. 

16.04 

2.90 

13. 50 

6.95 

1.26 

Clover hay, lbs. 5.85 

Cost of gain per cwt. 19.99 

Necessary selling price per cwt. 10.95 

Profit per steer {including pork) 27.60 

IV• 

Shelled Corn 
cottonseed meal 
Clover hay 
Corn Silage 

8.15 

10,443 

13,943 

a.50 

1.3.25 

2.99 

33.88 

2.04 

6.30 

1.20 

13.55 

.82 

17.51 

1.0.50 

35.65 

Feed prices: Shelled corn, .84 per bu.; Cottonseed meal, 

45 per ton; corn silage, 6.00 per ton: Clover hay , 16.00 

per ton. 
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During the winter of 1907-08, B.E. Carmichael (11) 

at the Ohio station, conducted a cattle feeding experiment in 

which he showed a decided reduction in the cost of gains and 

increased profit, from the use of silage. The following table 

shows the average daily gain per steer was almost exactly the 

same for the lots receiving silage as for the lots receiving 

no silage, so there was no apparent difference between the two 

rations so far as rate of gain was concerned. The cost of 

gains was considerably lower in the lots receiving silage. 

Table XII· Feed Consumed, Gains Produced, 
and 

Cost o! Gains 

Ration • • • Silage Fed Lots 
1, 3, and 5 (20 head) 

A.mount Value 

Corn, at .45 per bu. 746.143 335.764 
bu. 

Cottonseed meal, at 
$26.50 per ton • • • 2.42 64.10 

tons 
Corn silage, at 3.00 

per ton • • • 34.073 102.219 
tons 

Corn stover, at 4.00 
per ton • • • 1.098 4.392 

tons 
Ray, at 'iP12.oo per ton 7.011. 84.132 : 

tons 

Total cost of feed. 590.63'/ 

Gains produced 6,531 lbs. 

Average daily gain per steer 2.333 lbs. 

Cost of 100 pounds of gain 9.04 

C- 11 6M 

Dry Fed Lots 
2,4,and 6(2lhead} 

.Amount 

934.054 
bu. 

2.537 
tons 

2.453 
tons 
16.435 
tons 

Value 

420.324 

67.231 

9.8l2 

197.220 

-;694.58'7 

. 6,801 lbs. . 

. 2.313 lbs. . 
10.21 
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H. o. Allison (12) at the Missouri Station during 

the winter of 19iO-ll, found that cattle which received a 

ration of shelled corn, linseed oilmeal, corn silage, and 

clover hay, ma.de greater gains in live weight, produced more 

economical gains, were better finished, and yielded a greater 

profit per head than the cattle which received a ration of 

shelled corn, linseed oilmeal, and clover hay. 

Table :XIII· SUmmary of Results 

Length of Experiment - 130 days 

Lot • • • • • • • • • I· 

Shelled Corn 
Ration • • • • • • • Linseed Oilmeal 

Clover hay 

Average initial weight, lbs. 946.13 

Average final weight, lbs. 1,342.13 

Average daily gain per steer,lbs. 3.045 

Feed consumed per pound of gain: 

Shelled corn, lbs. 

Linseed Oilmeal, lbs. 

Corn silage, lbs. 

Clover hay, lbs. 

Cost per 100 lbs. gain (including 
pork) 

Selling price, per cwt. 

et profit per steer 

6.06 

1.01 

3.09 

6.46 

6.25 

2.82 

IV• 

Shelled corn 
Linseed Oilmeal 
Clover hay 
Corn silage 

961.59 

1,371.53 

3.165 

5.17 

.86 

6.69 

1.23 

5.99 

6.45 

7.41 

Feed prices: aorn, .40 per bushel; Linseed Oilmeal, 33.00 

per ton; con;i silage, 3.50 per ton; and clover hay, 10.00per 

ton. 

4-ZI SM 
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During the winter of 1910-11, a steer feeding trial 

was conducted at the Iowa state College (l3) in which the 

efficiency of silage in a fattening ration, as clearly 

demonstrated. The gains cost a little more in the lot receiving 

corn silage in their ration, but the cattle sold for a higher 

price per hundred pounds due to their superior finish. 

Table .XIV. summary of Results 

Length of Experiment - 150 days 

Lot • • • • • • • • • 

Ration • • • • • 

erage initial eight, lbs. 

vera e final weight , lbs. 

verage daily gain , lbs. 

eed required per lb. of gain : 

Shelled corn, lbs. 

Cottonseed meal, lbs. 

Clo er hay, lbs. 

Corn silage, lbs. 

et cost er pound o! gain on 
at era (incl ing por ) 

Selling price, p r cwt. 

I· 

Shelled corn 
Cottonseed meal 
Clover hay 

977.8 

1370. 

2.61 

7.36 

.79 

4.14 

6.44 

6.00 

II· 

Shelled corn 
Cottons ed meal 
Clov r hay 
Corn silage 

988.7 

1322.3 

2.22 

6.33 

1.14 

1.96 

10.75 

6 .46 

6.10 
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To determine the value of corn silage fed with 

shelled corn, clover hay and cottonseed meal, two lots of 

two-year-old steers were fed at the ennsylvania Station from 

Nov. 17, 1907 to May 15, 1908 (180 days) (14). One lot 

received a ration of shelled corn, clover hay, and cottonseed 

meal, and the second lot was fed the same ration plus corn 

silage. The following table shows that the da ily gain per 

steer was .22 pounds greater in the lot receiving corn silage 

than in the lot receiving no silage. The grain consumed per 

pound of gain was .88 pounds less when silage was fed. The 

cost of gains when silage was fed was 1.00 per hundred cheaper 

than in the lot where no silage was fed. Both lots of cattle 

sold at the same price, but the profit per steer waa 17.96 in 

the lot which received no silage, and 22.68 in the silage fed 

lot. 

Table xv. 
Lot • • • • • 

Ration • • • • 

summary of Results 

• • • • • 

• • • • 
Shelled corn 
Cottonseed meal 
Clover hay 
corn silage 

Initial value, per cwt. 4.00 

Initial weight (10 steers) ,lbs. 11235 

Final weight (10 steers) ,lbs. 16021 

AVerage daily gain per steer,lbs. 2.66 

II· 

Shell corn 
Cott onseed meal 
Clover hay 

.oo 
11300 

15700 

2.44 
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Lot • • • • • • • • • • I· 

Average feed consumed daily per steer: 

Shell d oorn, lbs. 19.0l 

cottonseed meal, lbs. 2.70 

Clover hay, lbs. 4.51 

corn silage, lbs. 14.99 

cost of gain, per owt. 7.91 

II· 

19.63 

2.67 

9.01 

8.75 

ctual market value, per cwt. 6.70 6.70 

Feed prices: Corn, .40 per bushel; Cottonseed meal, 28 

per ton; Clover hay, 8.00 per ton; Corn ail e, 2.50 per ton. 

The summary of results from feed i ng ail _e during 

t he inter of 1908-09 sho ws that the addition of c rn silage 

to a ration of shelled corn, cottonseed meal, and clo er hay, 

res lted in a more rapid and cheaper gain and a high r finish 

in the cattle as ell as a greater financial gain. 

J. H. Skinner and •• Cochel (15) at the Indiana 

Station during the inter of 1908-09, f ound that the addi ion 

of corn silage to a ration of shelled corn cottonseed m al 

and clover hay, res lted in a more rapid and cheaper gain, 

and a higher finish on the cattle. Corn ail e had a beneficial 

effect in causing cat t le to shed their inter co ts earlier 

than those recei ing the same ration ithout the corn silag • 

en corn silage was used there as a smaller consw:rption of 

grain than here it as omitted from the ration. (Table XVIII 

page34} 

4-21 IM 
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J. H. Skinner and • A. cochel -(16} carried on 

similar experiments to the 1908-09 trial during the winter 

of 1906-07 and 1907-08, w.iith results the same as the 1908-09 

trial (Table XIX, page35). 

Paul Gerlaugh (17) at the ennsylvania Station, 

during the winter of 1915-16,found that silage played an 

important part in determining the profit in a fattening steer. 

The more silage fed, the more profit was realized. 

w. R· pew, assisted by Russell Dunn (18}, 

during the _winter of 1915-16 produced further testimony to the 

efficiency of silage as a cheapener of gain in fat tening 

cattle. The object of this test was to determine the possi

bilities of a maximum silage ration with a minimum quantity of 

grain, and the cattle that consumed the greatest amount of 

silage returned the largest prof it. 

In 1917 • H. Tomhave, B. o. Severson, and 

Paul Gerlaugh (19), found that all rations in hich corn silage 

was used as a part or all of the roughage, proved to be more 

economical and more efficient than rations without corn silage. 

The returns per steer, after paying for the feed consumed, 

were in direct proportion to the amount of silage consumed. 

In each case the lots receiving the largest amount of silage 

gave the best returns. 

~-21 IM 
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The Effect of Omitting both corn Silage 

And Linseed or cottonseed eal From the 

Standard Ration of Corn , Linseed or 

Cottonseed eal , Corn Silage, and Clover 

or .Alfalfa Hay .· 

It was found at the ebraska Station (20} during the 

winter of 1918-19 that cattle fed corn and alfalfa, the ration 

most commonly used , lost money while the cattle fed corn, 

hominy, oilmeal, corn silage , and alfalfa made a little money . 

The summary of the results obtained from a steer 

feeding trial conducted at the university of Nebraska (21) 

from Dec . 6 , 1920 to pril 12, 1921, shows that the steers fed 

a full feed of shelled corn and alfalfa hay for 127 days, gained 

2.15 poun4s per head per day at the rate of 13 pounds of feed 

for a pound of gain, and at a feed cost of . 087 a pound of 

gain. The loss per steer including pork, was 20.90. The 

steers fed oilmeal and corn silage in addition to the ration of 

shelled corn and alfalfa hay gained 2 . 30 pounds per head a day, 

at the rate of 12 pounds of feed for a pound of gain ( iguring 

3 pounds of corn silage equal to one pound of hay) . The cost 

of a pound of gain as . 11~ . The loss per steer, including 

pork, wa~ ~29 . 14 . 

A steer feeding trial conducted at the University of 

issouri (22) in 1917 shows clearly that the cost of fattening 

cattle can be greatly reduced by the extensive use of corn 

silage with a nitrogenous concentrate. 

•-zt IM 
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The Effect of Omitting Corn From the 

Standard Ration of Corn, Linseed or 

Cottonseed Meal, Corn Silage, and 

Clover or Alfalfa Hay. 

TWO lots of ten steeis each, ere fed during the 

winter of 1919-20 at the iscons in Station by J. G. FU.ller 

and F. B. Morrison (23). Lot I which was fed shelled corn, 

consumed on the average of 12.5 pounds of shelled corn, 2.a 

pounds of cottonseed meal, 32.6 pounds of corn silage, and 

2.2 pounds of mixed hay per head daily, while the average 

ration for Lot II was 3.6 pounds of cottonseed meal, 56.6 pounds 

of corn silage, and 2.6 pounds of mixed hay, 1th no s helled 

corn. The steers whioh did not receive shelled corn ms.de as 

l arge daily gains as the steers receiving corn (2.31 pounds 

gain per day). The feed oost of 100 pounds of gain was only 

15.88 f or the steers fed no shelled corn, as compared 1th 

23.23 for the steers receiving shelled corn. O ing to a 

better finish, the steers fed shelled corn sold for .50 more 

per 100 pounds than those fed no shelled corn. The pigs 

foll ing t h e lot receiving shelled corn made greater gains 

than those in the lot receiving no shelled oorn. Th e average 

return per steer over the cost of feed was 17.28 in t he lot 

receiving no shelled corn, and yl3.86 in the lot receiving 

shelled corn as a part of the ration. 

~11 IM 
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DU.ring the winter of 1917-18 five lots of twelve 

steers each, were fed for 140 days at the Pennsylvania 

Experiment station (&4). The most profitable ration was an 

average daily of 45 pounds of oorn silage, 3.6 pounds of 

shredded corn stover, and 2.7 pounds of cottonseed meal. 1th 

silage at 8.00 per ton, corn stover at 6.00 per ton, and 

cottonseed meal at 54.00 a ton, the cost of 100 pounds of 

gain was ~14 .86, and the profit per steer over cost of feed 

was 30.25. The next most profitable lot was fed about the 

same during the first three months, but broken ear corn was 

added during the last two months at the rate of 13 pounds daily. 

The addition of corn increased the rate of gain, selling price, 

and pork produced, whereas there was no pork in the lot 

receiving no corn. The profit per steer over feed cost as 

26.72. 

H. o. Allison (26) at the Missouri Station, during the 

winter 1915-16, found that a larger daily gain in live weight 

is IIBde in fattening cattle where corn is fed in addition to 

a high protein concentrate, with silage and hay. A fairly 

satisfactory finish was obtained, however, without t · ~e corn, 

and the market price received for the additional gain did not 

justify the superior finish. 
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Table XVI· Summary of Results 

Lot • • • • • r. II· III· rv. v • 

No . of Steers 6 6 6 6 6 

Average initial wt. 
per steer, lbs. 925 923 938 926 912 

Average final wt. 
per steer, lbs. 1286.94 1249.44 1199.77 1243.05 1206.66 

verage daily gain 
per steer, lbs. 

verage daily ration 
per steer: 

a.12 

Shelled corn,lbs. 15.60 

Cottonseed meal ,lbs.2.60 

Linseed Oilmeal ,lbs. 

Corn silage, lbs. 17.47 

lfalfa hay, lbs. 3.69 

Co st per 100 lbs. 
gain (including ho )10.42 

Selling price 9.60 

et rofit 6.77 

2.45 

15.24 

2.54 

16.47 

2.27 

10.58 

9.75 

9.32 

1.97 

36.22 

3.00 

10.15 

9.65 

9.87 

2.38 

5.05 

37.62 

4.03 

8.57 

9.65 

1 .66 

2.14 

15.27 

16.26 

3.90 

10.88 

9.75 

10.53 

eed prices: Corn, .70 per bushel; cor sil e, 4.50 

per ton; cottonseed meal, 37.00 per ton; Lins ed Oilmeal 37 

per ton; lfalta hay, 14.00 per ton. 
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H. O. Allison (26) at the University of iaaouri, 

during the winter of 1916- 17 found that the average daily gains 

in live weight made by the two- year- old steers which received 

linseed oilmeal, corn silage and alfalfa hay, but no corn 

other than that contained in the silage , while not as large 

as when shelle corn was fed , were satisfactory for fattening 

cattle . The cost of gain was the least in the lots which 

received a ration of linseed oilmeal, corn silage and alfalfa 

hay. The lots receiving shelled corn , linseed oilmeal, corn 

silage , and alfalfa hay did not sell ·for enough more to 

justify the feeding of shelled corn. 

J . H.Skinner and F · G. King (27) at the Indiana 

Experiment Station during the inter of 1919-20, found that 

cattle fed a ration of corn silage , cot t onseed meal, and olo er 

hay, made an average daily gain of 1 . 66 pounds per steer on an 

average daily ration of 2. 78 pounds of cottonseed meal , 45 . 56 

pounds of silage, and 5 . 75 pounds of clover ha • The cattle 

made their ains at a cost of 23 . 83 per hundrea pounds and 

ould have had to sell for 13 . 14 per hundr d, to pay for the 

cost of feed and c ttle . They ere alu d at 11.15 per 

hundred pounds and returned a loss of 24.98 per st er, not 

including pork. The gains on the hogs did not pa for the 

corn fed . Cattle fed a full feed o corn in ad i on to corn 

silage , cottonseed meal, and clover ay de an a era e daily 

gain of 2 . 01 pounds per steer on an avera~e daily ration of 

~11 8M 
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12 . 54 pounds of shelled corn , 2 . 78 pounds of cottonseed 

meal, 31 .93 pounds of corn sil e , and 3 . 86 pounds of clover 

hay . The cattle made their gains at a cost of 31 . 04 per 

hundred pounds , and would have had to sell for 1 5 . 23 per 

hundred pounds to pay for feed and cattle . ey ere alued 

at 11 . 65 per hundred pounds, and returned a loss of 6 . 94 

per steer, not including pork. The gai ns of the hogs follo ing , 

amounted to 1529 pounds , against hich as c l ged th valu 

ot 3810 pounds of corn . mhia left a net valu of 13 . 29 

orth of pork per steer . 

J . H. kinner and c. • Vestal {28} at t h e In iana 

Experiment station d ring t e int r o 1918-19 oun hat 

cattle fed a ration of corn sil e , clo r ha , and oottonse d 

meal made an average gain of 2 . 0 7 lbs . dail r h d. 

conaumed 51 . 26 po ds of silage daily p r h ad . cost of 

producing 100 pounds of gain as 16 . 06 . he ca tle re 

valued at 14. 50 per h ndred and ret rn d a profit of 22 . 03 

not includin pork, and 25 . 52 ith hog a ins incl d d . Ca 1 

fed the above ra ion i h th addition of a 11 f d 0 corn, 

gain d 2 . 36 lbs . ail p r h ad . _h ons 29 . 11 po 

of sil ge dail and the coat o pro cin 100 0 s o_ 1 
' 

as 23 . 26 . .hey re al d at 15 . 65 p r h dr d po d s an 

re urned a profit per h d o:! 1 1 50 not includi or and 

23 . 50 per head, 1th gains on ho s incl d d . 

t.rh ry of a ate r f iing rial conduc d at 

•-Z1 eM 
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the Indiana Station (29} from December 16, 1920 to pril 25, 

1921, shows that steers fed a full feed of shelled corn. 

cottonseed meal, corn silage, and clover hay for 130 days, 

gained 2.72 pounds per head a day, at a cost of .104 a pound, 

and at a loss of 9.65 a steer, including pork. Th e steers 

which were fed cottonseed meal, corn silage, and clover hay, 

or the standard ration minus the shelled corn, ained 2.28 

pounds a head per day at a cost of .106 a pound, and at a loss 

of 16.39 per steer, includ ing pork. 

The summary of a steer feeding trial cond cted at the 

Nebraska Station (30) from December 6, 1920 to April 12, 1921, 

shows that when corn was omitted from the standard ration for 

fattening cattle, namely - shelled corn, oilmeal, corn silage 

and alfalfa hay, the steers ~ained only 1.93 pou..~ds a head per 

day, and required 12 pounds of feed for a pound o gain, at a 

cost of . 125 per pound of gain. The loss per steer including 

pork, was '35.28. ~be steers hich ere fed t he standard ration 

gained 2.30 pounds a day, and required 12 pounds of feed per 

pound of gain (Figuring 3 lbs. of silage equal to 1 pound of bay). 

The gains cost .11! per pound, and the loss per steer, including 

por~. was 29.14. 
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The Effect of a Nitrogenous Concentrat 

In a Ration For Fattening Cattle. 

J, H. Skinner and ~. A. coohel (31) at the Indiana 

Station during t he spring of 1907, found that a nitrogenous 

supplement added during the finishing period, to a ration 

deficient in protein, increased t he rate and decreased the 

cost of gain. 

Table XVII• 

Ration • • • 

Summary of 60 day Feeding Trial. 

• • • • • 

Lot 1. 

Shelled corn 
Cottonseed meal 
Clover hay 
Corn silage 

Lot 2. 

Sh elled corn 

Clover hay 
crorn silage 

Number of steers, 10 (2 yr.old) 10 (2 yr.old) 

Average daily gain per ateer,lb s . 2.06 1.56 

Averae e feed consumed daily 
per steer: 

Shelled corn, lbs. 

Cott onseed meal, lbs. 

Clover hay, lbs. 

Corn silage, lbs. 

Feed Consumed per lb. of gain: 

Shel led corn, lbs. 

Cottonseed meal, lbs. 

Clover hay, lbs. 

corn silage, lbs. 

Cost of 100 lbs. of gain 
(CoJm at ~.40 per bu.) 

Profit per steer 

17.6 

3.37 

3.32 

10.00 

8.52 

1.63 

1.60 

4.83 

9.60 

2.26 

19.58 

3.27 

10.00 

12.48 

2.oa 
6.37 

10.55 

.40 
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H· Q. Allison (32} at the university of Missouri. 

during the winter of 1915-16 and 1916-17, found that the 

average daily gains on fattening steers were materially 

increased by adding linseed oilmeal to a ration of shelled 

corn. corn silagep and alfalfa hay. 

H. R. Smith (33) at the Nebraska Station during the 

winter of 1903-04, found that the substitution of ten percent 

of oilmeal for ten percent of oomi in a ration of shelled corn 

and prairie hay, increased the average daily gain on two-year

old steers from 1.35 pounds to 1.91 pounds; - decreased the 

grain required for a pound of gain, from 10.5 pounds to a.10 

pounds ; - and decreased the hay required for a pound of gain 

from 6.50 pounds to 4.60 pounds. 

H. o. Allison (34) at the issouri Station, points 

out that when silage is fed as part of a ration, the addition 

of a nitrogenous concentrate increases the profit. 

rt was found at the ebraska Station (35) during the 

winter 1918-19, that the addition of oilmeal to the corn and 

alfalfa ration for fattening steers, did not increase the 

daily gain but did increase the cost of gain and loss per steer. 

The addition of oilmeal to a corn, corn silage, and alfalfa 

ration increased the daily gain .OS pounds, cost of gain .93 

per hundred pounds, and the loss per steer 3.14. 

Experiments at the University of Kentucky (36) aho 

that the addition of a little cottonseed meal or linseed oilmeal 

to a ration of corn, corn silage and clover hay, for fattening 

•·ZI IM 
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cattle, resulted in more rapid and economical gains. 

J. H. Skinner and • A. Cochel (37) at t he Indiana 

Statiol!ll, during the winter 1908-09, found that the addition 

of cot t onseed meal to a ration of shelled corn and clover hay, 

resulted in a more rapid and cheaper gain, a higher finish 

and a greater profit per steer. 

Table XVIII· SUmmary of Results 

Lot I· 

Shelled corn 
Cottonseed meal 
Clover hay 

Initial value, per cwt. 4.55 

Average initial 
weight, lbs. 966 

Average final 
weight, lbs. 

Average daily gain 
p er steer, lbs. 

1375.6 

2.27 

Lot II. 

Shelled corn 
cottonseed meal 
Clover hay 
Corn silage 

4.55 

963.1 

1384.3 

2.33 

Lot III· 

Shelled corn 

Clover hay 

4.55 

964.6 

1.87 

Average daily feed 
per steer, lbs. 

17.37 16.83 

3.01 

4:.96 

15.34 

19.29 Shelled corn 

Cot t onseed meal 

Clover hay 

Corn silage 

Average feed consumed 
per lb. of gain: (lbs.) 

•-11 IM 

Shelled corn 

Cottonseed meal 

Clover hay 

Corn silage 

3.01 

9.48 

7.63 

1.32 

4.12 

'7.19 

1.29 

2.12 

6.55 

9.94 

10.15 

5.23 
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Lot I. Lot II· Lot III· 

cost per 0 t. gain 11.44 10.93 12.35 

Selling value after six 
months feeding 6.75 6.80 6.55 

profit per steer 12.79 15.80 9.89 

eed prices: cot t onseed meal, 28.00 per ton; Clo er hay, 

8 per ton; Corn silage, 2.50 per ton. 

J. H· Skinner nd • A· coohel (38) at the Indiana 

Station during the inter 1906-07 and 1907-08 found that the 

addition of a nitrogenous oonoentrate to a ration composed of 

shelled coni, and clover hay, required less feed to roduce 

100 pounds of gain, and resulted in more rapid and cheaper 

gain • 

Tabl Xll· summary of eaults 

Length of Experiment - 180 days 

Lot I· 

Ration • • • • 

Initial value per o t. 

• 
Shelled corn 
cottonseed meal 
Clo er ha 
corn ilag 

4.00 

Init ial ei ht lba.(10 steers) 11,235 

.inal eight,lba.(10 steers) 16,021 

2.66 verage daily ain per ate r,lba. 
I 

vera-e feed consumed daily 
per steer: 

Shell d corn, los. 

Cottons ed meal, lbs. 

Clover hay, lbs. 

corn silage, lbs. 

19.01 

2.70 

4.51 

14.99 

Lot II· 

Sh 11 corn 
co onse d m l 
clov r ha 

4.00 

11 300 

15 700 

2.4 

19.63 

2.67 

9.01 
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Lot r. Lot II. 

Feed consumed per lb. of gain: 

Shelled corn, lbs. 7.15 0.03 

Cottonseed meal, lbs. 1.02 1.09 

Clover hay, lbs. 1.69 3.68 

Corn silage, lbs. 6.64 

cost of gain per c t. (Com at .40 
per bushel) 7.91 8.75 

eceasary selling price per c t. 5.16 5.33 

ctual value 6.70 6.70 

eed prices: Cot t onseed meal, 28.00 per ton; Clov r hay, 

8 . 00 per ton; corn silage, 2.50 per ton . 

In pl g ri 1 r r • d in t 

.LOllo ing pace h 1 0 h ri r o cond c 

r al o sue c r 

a plic ble 0 inn c 11 b no ic 

tha 11 e e r n r 11 r 

inne t or b c h r r 11 

inne o .Be c ha 0 0 

e gro s c rn s ci. 1 0 

f tten n n rpos no rl no 

corn, 0 c 0 0 co 

In he o e case an cor 

corn s e an e al .. c 

ed alone . 
b c:o r ·~a :r: 
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ORIGINAL ORK 

Plan of Experiment 

Objects of the Experiment. 

l. TO determine the cost of fattening cattle for market 

during the winter of 1920-1921. 

2. TO determine the comparative value of barley and corn 

as a grain for fattening cattle. Barley is grown successfully 

in sections of the State of Minnesota where corn 111 not mature. 

3. TO determine the effect of omitting silage from the 

standard ration of corn. linseed meal, corn silage and clover 

hay 

4. To determine the effect of omitting both silage and 

linseed meal from the stand~rd ration of corn. linseed meal, 

corn silage and clover hay. 

5. TO determine the effe4t of omitting corn from the 

standard ration of corn. linseed meal, corn silae e and clo er 

hay. 

12-Zl · IM 
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ethoda of Experimentation. 

1 . Animals Used . 

(a) Number , Source and Type• 

Forty-eight t o- year- old feeder steers were 

purchased on the South St . Paul Market , December 20, 1920 for 

7 . 75 per hundred pounds . Taking into consideration the cost 

of vaccinating, freight , stra , hay at the yards and University 

arm prior to December 29th , the cattle cost 8 . 20 per hur:dred 

pounds in the feed lot . If the attle had been purchased at 

an earlier date a little mor e type and uality could ha e bee 

secured, because more and better feeders ere on the market 

at that time. However , the cattle er bought t a lo er prio 

than they could have been purchased for earli r in the season , 

so hat as lost in type and quality as probably mad u in 

price . 

cattle 

Excellent type and ue.11 y were not d air d b cau 

ere wanted that would more nearl r pr a n h ind 

fed by the a erage cattle fe d r in th 

(b) Br eding . 

ta e o! inn so • 

The cattle selected ere brand d outh a o 

cattle showing considerable Shorthorn and H r ford br 1 

(c ) condition . 

The cattl purchas d av ra ed ri ht a 1,000 po e 

in •eight . They ap eared as though the mi ht alr ad 

received a little grain . 
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5. eights. 

Each animal was weighed for three consecutive days 

at the beginning and end of the trial, and once every 

twenty-eight days during the trial. The average of t he three 

weights at the beginning and end of the feeding period were 

taken as the initial and final weights respectively. The 

eights were always taken at 2 p.m. on the day of weighing, 

wit hout change in feed or water. 

The identity of each steer as known by a 

numbered brass tag on a strap fastened around t he neck. 

6. ethods of Feeding. 

The method of feeding the steers as about the same 

in each lot. Grain and silage ere fed twioe daily at 

approximately 6:30 a.m. and 4:30 p.m. The lots recei ing 

silage in their ration were fed silage first and the corn or 
and 

barleyi linseed meal were sprinkled over it. Clo er hay as 

fed twice a day to all lots. Each lot as i en just about 

what they would nicely clean up by the next feedi ng time. BY 

this met hod of feeding the steers always had fresh ha before 

them. Cattle do not like to eat hay th at has been blown 

over or lying in a rack for any length of time. Salt s 

kept before the cattle at all times in boxes nail d to the 

wall for that purpose. 

7. Sheds, Lots, and ater Supply. 

Each lot of eight steers occupied similar ~uarters, 

which consisted of an uncovered lot 24 feet by 120 feet, and 
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a shed 23 feet by 24 feet, opening on the south into the lot 

through sliding doors. The hay racks over the feed bunks, 

extended along the shed walls on the inside. Three feet of 

bunk and rack space was allowed for each steer. ater was 

supplied in galvanized iron tanks, inside the sheds. The tanks 

were insulated and covered. The covers were dropped down on 

cold nights and very little freezing of the water occurred. 

Care was taken to see that the cattle had fresh ater before 

them at all times. The sheds were cleaned once a week and 

bedded twice a week, careful we~ghts being kept of the manure 

produced and the stra supplied. 

a. uality of Feeds. 

The corn fed in this trial was sound and of good 

quality , grading Number 3, yello • The barley was of good 

quality, grading Number 3 feed barley. The linseed meal as 

of choice grade, guaranteed to contain 32% protein, 6% fat, 

42% nitrogen-free-extract and 10% fiber. It as purchased in 

the fall and stored in the main cattle barn. It remained in 

good shape throughout the trial. The clover hay as of good 

quality, but contained some timothy, perhaps about ten percent . 

The corn silage fed, as ~ood, being made from corn yielding 

ten and one half tons of green material per acre. ~he 

percentage of corn in the sila e was rather low. 

~21 IM 
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Table ll· Analysis of Feeds. 

By 

c. H· Bailey, ssoc. gr. Biochemist, 
university of innesota 

Sample Moisture Calculated to dry basis 

Crud.a Ash Ether Crude i trogen Free 
protein .Extract Fiber Extract 

x 6.25 
Per ct. Per ct. Per ct. Per ct. ~er ct. Per at. 

Corn 17.06 10.66 1.44 4.70 1.69 81.49 
(average) 

Barley 14.27 13.60 3.59 2.45 3.08 77.28 

Corn 
Silage 72.97 5.73 4.23 2.40 25.16 62. 8 

9. Prices of 

The prices of corn, barley, and clover used in 

figuring financial results ere taken fro .he onthl crop 

Reporter, and represent the avera e price for the Sta o~ 

innesota. The price charged for corn sila e as base on 

the price of corn at silo filling ti e plus the coat of ~11 in 

the silos. The prices charged for lin e d al an a an 

salt ere the prices hich the verage inn sota ar r h o 

pay in the fall of 1920. The fall o the 

the inter sup ly is generally purchased. 

4-ll IM 
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Table lll · Feed r ices 

Fir st second Third our th Average 
28 days 28 days 28 days 28 days 

corn, per bu . . 50 o; . 45 . 46 . 43 . 46 

Barley, per bu . . 57 . 49 . 47 . 48 . 5Qt 

Linseed meal, 
per ton 55 . 00 y55 . 00 55 . 00 55 . 00 55 . 00 

Tank age, 
per ton 70 . 00 70 . 00 70.00 70.00 70 . CO 

Silage,per ton 5 . 03 5 . 03 5 . 03 5 . 03 5 . 03 

Clover hay , 
per ton '14 . 70 ~14 .00 13. 00 11.90 13. 40 

Salt, per ton 30. 00 30. 00 o.oo 30.000 o.oo 

10. Hogs . 

Lots I, IV , and VI ere supplied ith six hogs each; 

Lots II , V, and check four hogs each; and Lot III, two hogs. 

These hogs averaged in weight 115 pounds each at t h beginni ng 

of t he trial . .Enough corn and t ankage were suppl ied in 

addition to the droppings to secure satis f actory gains, but 

it was always planned to keep the hogs a litt le hungry, so t hat 

they would consume most of the grain in the drop~ings . at 

the hogs actually did is best explained by a careful study o! 

Table llVI · 

11· starting the Cattle on eed. 

The cattle in Lot s I , II, IV, V and VI ere started 

on feed December 30, 1920, ith about six pounds of ooncentrat s 

five pounds of silage , and hay at will . Lot III as started 

with ten pounds of silage , one pound o! linseed meal, and hay 

•-U 8M 



-44-

at will. All lots were gradually increased, and were on full 

feed in about three weeks after the beginning of th trial. 

12. Valuing. 

In order that an accurate valuation could be placed 

on the cattle, on the basis of the South st. Paul market. 

N. P. Rogers and c. P. orrissey, of the Rogers and Rogers 

Commission Co., and ~r. Dobney, cattle buyer for it & co., 
at South St. paul, were asked to value them. The cattle 

were valued on April 18, 1921 as follo s: 

Lot I· 7.70 per hundred 

Lot II• 7.50 per hundred 

Lot III• 6.75 per hundr d 

Lot IV. 7.40 per hundred 

Lot v. 7.40 p r hundred 

Lot VI. 7.25 per hundr d 

rom these figures .40 per cwt. a c o c o r • 

cost of marketing (Table ). 



- 45-

DISCUSSION OF DAmA 

Table XXII gives the average amounts of feed 

consumed daily per steer by 28 day periods, and the average 

daily ration per steer for 112 days. 

When we compare the feed consumed by Lots I and IV 

with that consumed. by Lots II and V, it will be observed th.at 

the grain, hay, itnd corn silage used in the lots receiving 

corn was about the same amount as in the lots receiving 

ground barley. 

Table IXII also shows that it required a larger 

amount of corn to satisfy the appetites of the cattle not 

receiving corn silage (Lot VI) than it did to satisfy those 

receiving corn silage (Lot I), and that it re~uired a still 

larger amount of shelled corn or ground barley to satisfy the 

ants of the cattle not receiving linseed meal and corn 

silage (Lots IV and V), than it did to satisfy those (Lots I 

and II) receiving linseed meal and corn silage. 

The dif erence in grain consumption between Lots I 

and IV, and Lots II and V, increased as the fa ding period 

progressed. 
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Table XXII· verage .Amount of Feed Consumed 

Daily per Head by Fattening Steers 

December 30, 1920 to April 20, 1921 
112 days 

Lot I· Lot II· Lot III·Lot IV. Lot V• Lot VI· 

Ration • • 

First 28 day 
period 

Corn, lbs. 

Barley, lbs. 

Linseed. meal, 
lbs. 

corn silage, 
lbs. 

corn Barley 
Linseed Linseed 
meal meal 

• corn- corn
silage silage 
Clover Clover 
hay hay 

11.37 

11.51 : 

2.03 

18.75 19.82 

Clover hay,lbs. 8.86 : 9.94 

second. 28 day 
period 

corn, lbs. 15.00 

Barley, lbs. 

Linseed meal. 
lbs. 

corn silage, 
lbs. 

Clover hay, 
lbs. 

Third 28 day 

2.75 

30.08 

6.49 

period 
Corn, lbs. 15.92 

Barley, lbs. 

16.00 : 

2.75 

30.62 

7.24 

16.00 

Linseed. corn 
mea1 Clover-

Barley 
Clover
hay corn- hay 

silage 
Clover 
hay 

. . 

. 
2.50 : 

. 
28 .61 : 

12.41 

: 15 .03 

. 
10.73 : 11.13 : 11.52 

18.52 
. 
: 21.00 

3.00 

. 
50 .oo : . 

corn 
Linseed 
meal 
Clover 
hay 

12.75 

2.27 

11.70 

18.06 

3.00 

. . 
10.07 : 12.78 : 11.36 : 12.28 

. 
20.92 : 18 .25 

. 21.00 
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Table XXII (cont} 

Lot r. Lot II· tot rrr.Lot IV· Lot V. Lot VI• 

Linseed meal, . . . 
lbs. 2.75 2.75 ; 3.00 

. . 
: 3.00 

corn silage, . 
lbs. 30.00 ; 30.00 ; 50.00 : 

Clover hay, . . . . 
lbs. 5.82. 5.86 : 11.04 : 13.85 ; 13.62 : 14.59 

: : 
Fourth . . 
28 day period : . . 
Corn 16.00 : 21.00 ; 18 .25 ..... 

. . ; 21.00 Barley 16 .00: 

Linseed meal, . . . . 
lbs. 2.'75 2.75: 3 .oo. : 

. : . 3.00 

; 

corn silage. . 
lbs. 30.00 30.00: 50 .oo : 

. . . 
Clover hay,lbs. 6.23 6.48: 9 .56 : 11.66 ; 11. 76 ; 12.73 

Average Daily 
Feed For . . 
Entire period 

. 
corn, lbs. 14.58 ; 18.21 ; 16 .82 

. 
: . . ; 19.50 

Barley, lbs. 14.88 : 

Linseed meal, 
lbs. 2.67 2.57 : 2 . aa 2.81 

: 
corn silage, 

. . 
lbs. 27.20 27.61 44.65 : 

. 
Clover hay, . 

; 12.06 ; 12.83 
lbs. 6.60 7.12 10.35 : 12 .35 

4-21 IM 
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Table XXIII shows that by omitting oorn silage from 

a ration of shelled corn, linseed meal, corn sila e, and 

clover hay, the rate of gain is decreased during the entire 

period, from 2.33 pounds per head per day to 2.25 pounds per 

head per day. During the first two twenty-eight day periods 

the cattle not receiving silage made larger gains than those 

receiving silage. 

Omitting both corn silage and linseed meal from a 

ration of shelle corn, linseed meal, corn silage, and clover 

hay, decreased the daily gain per head for the entire period 

from 2.33 pounds to 2.08 pounds. The omitting of both corn 

silage and l inseed meal from the ration of ground barley, 

linseed meal, corn silage, and clover hay, decreased the daily 

gain per head from 2.56 pounds to 2.09 pounds. 

By omitting shelled corn from the ration of shelled 

corn, linseed meal, corn silage, an clover hay t he daily 

gain per head was decreased from 2.33 pounds to 1.69 pounds. 

In comparing the average daily gains made by Lo a 

I and IV and that of Lots II and V rea.ecti el e find that 

there was very little difference in gain bet een the lots 

receiving shelled corn and those recei ing ground be.rl Y• 
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Table XXIII. Average Weight, Gain. and Daily 

Gain per Steer by 28 day periods 

neoember 30, 1920 to April 20,1921 
(112 days) 

LOt I Lot II Lot III Lot rv. Lot v 

corn Barley Linseed corn Barley 
Linseed Linseed meal Clover Clover 

meal meal corn- hay hay 
Ration • Corn- corn- silage 

silage silage Clover 
Clover Clover hay 
hay hay 

First 28 
day period . . 
Avg. it. 1097 . 1094 : 1061 : 1028 . 1078 . . . . : . . . . . . 

vg. gain 86 80 . 50 14 . 70 . . . . . . . : . . 
daily 

. : . 
vg. . : . 
gain 3.07: 2.85 . 1.78 : • 5 . 2.6 . . . . . . . 

: 
Second 28 

: : . . . 
day period 

. . . . . : 

lvg. wt. 
. :1109.37 :.1123.25: 1176.87 1165.62: 1196.25 . .. : . . 

Avg. gain 68.62: 102.25 . 48.37 : 95.75: 98.87 . . . . . . 
: . . . 

vg. daily 
. . . . : 

gain 2..45: 3.65 1.72 : 3.42 : 3.53 . . : : 
: 

hi rd 28 
: . . 

: 
. . 

day period 
: . . . . . . :1176.25: 1201.25: 1231.25 Avg. wt. 1240 . 1259.3'1 . . . . . . . . : 66 .88 : 78 .oo : Avg. gain 74.38: 63.12 54.38 
: . . . . . . . . . . . 

Avg . daily . . 
2 .38 : gain 2.65: 2.25 . 2. 78 : 1.94 

: . . : 
: : . . : 

our th 28 : . . . . : 
day period . . . : 1248 Avg. wt. 1273 : 1301 :1201 : 1243 . . . . . . . . : 

vg. gain 33 41.63 . 24.75 46. 76 : 11.76 
: . . . . . . 
: : : . . 

vg. daily : . . 
gain 1.17: 1.48 

. .as . 1.66 : .42 . . 

•-11 IM 

LOt VI 

corn 
Linseed 

meal 
Clover 
hay 

: 1096 . . . 88 . 
: . . . 3.1 . 
: 
: . . 
:1181.25 . . . 86.25 . 
: . . . 3.08 . . . . . 
: 
:J.228.75 . . 
: 4'7.50 . . . . 
: 1.69 . : . . . . . 
:1260 . . 

31.25 . . . . . . . 1.11 . 
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Table :XXIII.(cont) 

Lot I Lot II Lot III Lot IV Lot V Lot VI 

Total gain . . 
per steer 262 287 190 2.34 235 252 

Avg. daily 
gain for 
entire : 
period 2.33 2.56 1.69 : 2.08 2..09 . 2.25 . 

Table .XXIV shows that here silage was omitted from 

a ration, a larger amount of corn was required to produce a 

pound of gain than where silage was fed. Comparing Lots I and 

VI, we find that 11.63 pounds of corn silage repla.oed 1.21 

pounds of corn, .15 pounds of linseed meal, and 2.85 pounds of 

clover hay in the feed required to make a pound of ain. hen 

corn silage was omitted from a ration of shelled corn, line ed 

meal, corn silage, and clover hay, the gains cost .12 p r 

hundred pounds more than when silage was fed. n corn silag 

and linseed meal ere both omitted from a ration of shelle 

corn, linseed meal, corn silage, and clover hay, gains er 

made at a cost of 1.93 per hundred less than hen corn sila e 

and linseed meal were fed. en shell d corn as omitted from 

a ration of shelled corn, linseed meal corn silage, and clo r 

hay, gains were made at a cost of 3.75 per hundred more than 

when shelled corn was fed. 

These results are uite remarkable and are probably 

due to the high prices for corn silage and linseed meal in 

comparison with shelled corn. hen shelled corn was omitted 

4-21 IM 
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from the standard ration it was found that considerable more 

linseed meal, corn silage, and clover hay were required to 

produce a pound of gain . Comparing Lots I and III, it was 

found that 6 . 23 pounds of shelled corn replaced .58 pounds 

of linseed meal, 14.69 pounds of silage, and 3 . 28 pounds o! 

clover hay, in the feed required to make a pound of gain. 

The addition of linseed meal to a ration of 

shelled corn and clover hay decreased the amount of feed 

re uired for a hundred pounds of gain, but with feeda figured 

at the market prices during the time of this trial was being 

conducted, the ration without the supplement as the cheaper. 

The steers in Lot VI, the lot receiving linseed meal in 

addition to shelled corn and clover hay, sold at a lo er price 

on the average than the steers in Lot IV, t he lot receiving 

shelled corn and clover hay . This may have been dQe to the 

fact that there as perhaps one more of the common steers in 

Lot VI than in Lot IV. 
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Table xxrv. Average A.mount of Feed Consumed 
Per Hlllldred Pounds of Gain 

And Coat 
Per H.undred Pounds Of Gain 

Deoember 30, 1920 - April 20, 1921 (112 days) 

Lot I Lot II Lot III Lot IV Lot V Lot VI 
Corn Barley Corn- corn Barley Corn 
Linseed Linseed silage Clover Clover Linseed 

meal meal Linseed hay hay meal 
Ration • Corn- corn- meal Clover 

silage silage Clover hay 
Clover Clover hay 
hay hay . . . . 

Feed required 
per 100 lbs. 

gain : . . . . . 
Shelled corn 

. '144.96 623.09 . 8'12.00 . . . 
Ground barley 580.66 929.78 . . 
Linseed meal 109.92 100.34 167.47 124.70 

Corn . . . . 
silage 1163.16 :l.077.52 :2632.23 .. . . 
Clover hay 282.44 : 278.22 : 610.52 591.55 575.23 567.98 

coat of 100 
lbs. of gain, 
excluding . . . . . . 
hogs l.3.07 13.31 5.45 11.26 13.50 1.3. 8 . . 
Crediting 

eed saved 
By Hogs 1.2.13 l.3.23 15.35 10.24 13.51 12.36 

Crediting 
hog gains at 

8 .28 per : 9.61 -13.51 100 lbs. 11.54 13.19 15.29 11.66 

4-21 IM 
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A sw::unary o the da a secure 

oatt e or the en ire er·o o~ 112 day 

rom he s x lo 0 

n Table 

A ar o~ the da a co lected on the se en ot o 

hogs during the feedin· trial · s shown in able~ • rt 1 

interes ing to note hat he ho s fo o i +he steers race · in 

d corn. roW1d barley in t e r ra ion in place of she 

practicall no gains on the e d gle ned Lrom e r pin a. 

The ri e or tto eeda used n e fee r al 

covered by this thesis are gi en in m ble • P e • 

ne hun re an enty-eight tons o manure ere 

haul from the feed·n sheds durin t e r·a1. a a. sec tr 

b tr.e ar ·anagemen epa.rtm t, U OL nne o 

ndica.tes that manure applied to crop lan l r r 

increase crops a alue of abou 2 . 00 p r on. t 

f gure the value o he m.a.n re .oul cov r cos 0 1 .9 

tons o rye s ra1 used for bedd ng, alt , n r st, an or 

o one man ~or hal e . 
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Table I.XV. 
Fattening Two-year-old Steers For arket 

December 30, 1920 - April 20, 1921 - 112 days 

Eight two-year-old steers in a group, pigs following; 
igures on single average steer 

Lot No. 

Initial cost 
per 100 lbs. 
Initial cost 
per steer 

I 

. . 
8.20: 

82.86 : 

basis in terms of pounds 
and dollars 

II 

. . 
8.20: 

. 
83 .10 : 

III 

. 
8.20; 

82..86 ; . 

IV 

8.20; . 
83.10 ; . 

v 
. 

8.20 ~ 

82 .61; . 

VI 

8.20 

82.53 

Initial wt. 1011 
. . 
: 1014 

. . 
: 1011 ; 1014 ; 1008 ; 100'1 

Final wt. 

Total gain 
verage 

daily gain 
Average 
daily feed: 

Shelled corn 

Ground barley 

Linseed meal 

Corn silage 

. . . 
1273 

262 

: 1301 : 1201 

. 
2..33 : 

. 
14.58 : 

. 
2.57: . 

287 . . 190 . . 
2..56 : 

. 
14.88 : . . 

2.57 : 

. 
1.69: 

. 
2.88: 

. . . 
26 .98 : 2.7 .61: 44.65: . . . 

1248 

234 . . 
2.08: 

. 
18 .21 : 

Clover hay 6.60: 7.12 : 10 .35 : 12 .35 : 
Feed required : 
per 100 lb.gain: : 
Shelled corn 623 .09 : . 872.00 
Ground barley 580.66 : . . . . . 
Linseed meal 109.92: 100.34: 167.47: . . . . . . 
Corn silage 1163.16: 1077.52: 2.632.23: . 
Clover hay 

Total feed 
cost 

. . 
282.44: 278.22: 610.52: 591.55 

. . . . 
34.25: 38.40: 29.37: 26.35 

4-ZI S M 

. . 

1243 

235 . 
2.09; 

. 
12.06: . . 

. 
929.78: 

. 

1260 

263 

2.25 

16.82 

2.81 

12.83 

'144.9 

124.70 

575.23: 567.98 

. . 
31.73: 
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Table XIV (cont) 

Lot No. I II III IV v VI 

Feed cost per 
100 lb. gain . . . . . 
exc 1 ud ing ho gs 13.0'1; 13.31 ; 

. 
11.26 ; 13 .50: 15 .45 : 13.48 . 

Crediting feed . . 
saved by hogs $12.13 13.23 ; 15.35 ; 10.24 ; 13.51; 12.36 

Crediting hog 
gains at '1118.28 . . 
per 100 lbs. 11.54 13.19 15 .29 ; 9.61 ; 13.51; 11.66 

Necessary 
selling price 
of steers per 
100 lbs. to 
break even . . . . 

8.77 ; 9.20; exc 1 ud ing ho gs 9.20 . 9.33 9.34 : 9.25 . 
: 

Crediting feed . . . . 
9.20 ; saved by ho gs 9.00 . 9.32 9.33 : 8.66 : 9.03 . 

: 
Crediting hog . . . . . 

9.20; gains at 8.28 a.as . 9.31 9.32 : 8.46 : 8.89 . . . . . 
Selling price . . 
based on south 
st.paul ark et . . . . 

7 .40 ; April 20th 7.70 . 7.50 6.75 'l .40 : 7.25 . 
Selling price . . . 

7 .oo ; 6.85 Univ. Farm 7.30 7.10 6.35 : 7 .oo : 
: . . 

Loss per steer . . . . 
27 .33 ; excluding hogs 24.18 . 29.13 35. 97 : 22 .09 : 32.74 . . . . . 

crediting feed : . 
saved by ho gs 21.69 '28 .90 35. 78 : 19. 70 : 27 .35 ; 29.90 

. . 
crediting hog . . . . . 

27 .35 ; 28.13 gains at 8.28 20.17 28.76 35 .66 : 18 .22 : 

. :. . 
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Table XXVI Summary of Hogs Following tears 

Initial value,3,580 lbs. (3& hogs) at 9.65 per cwt. 345.47 

Cost o! dipping 
cost of vaccinating 
straw 
corn 
Drayage 
Feed before noon January 19th 

Total cost, Dec. 29th, 3654 lbs. 

Cost per pound. 

Lot No. I II III IV VI 

.90 
15.00 
10.00 
8.89 

31.60 

.11811 

Check 

6 pigs :4 pigs :2 pigs :6 pigs :4 pigs :6 pigs :4 pigs 
corn :Corn :Corn :Corn :Corn :Corn :Corn 

Ration tank. :tank. :tank. :tank. :tank. :tank. :tank. 
linseed:linseed:linseed:linseed:linseed:linseed:linseed 
meal : meal : meal : meal : meal : meal : meal 

Initial 
value er . . . . . . . 
lb. .:t,1811 : .11811 : .11811 : .11811 :•11811 :·11811 :•11811 

Initial 
weight 676 457 232 696 491 661 441 

Initial : . . : . . . . . 
value 79.84: 53.98: 27.40: 82.20: 57.99: 78.07: 52.09 

Total feed .. 
consumed: . . 
Corn, lbs.444.00: 762 497 444 762 444 :1628 

. : : : : . 
Tanlrage 198.50: 132.23: 67.50: 198.50: 132.23: 198.50: 134.3 

.. 
Linseed : 

meal 29 19 34.50: 29 19 29 68 

Total cost : . : : : . . 
of feed 11. 71: 11.95: 7.75: 11.71: 11.95: 11.71: 21.11 

4-21 1114 
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Table XXVI (cont) 

Lot No. I II III IV v VI Vb.eek 

Final t. 1293 727 414 1299 '723 1336 855 

Total gain 617 270 182 603 232 6'15 414 
y . 05099 

Value of 
feed saved 19.75 1.82 1.53 ,.ll9 .04 - .13 22.70 

Credit gain 384.4 35.65 30.l 373.4 445 .4 
at 8.75 33.89 3.12 2.63 32.67 - .20 38.97 

Credit co st 
of marketing 
31.00 at -2.3 

.08284 32.09 2.95 2.49 30.93 - .19 36.90 

Final valuevl07.ll 60.22 34.30 107.61 59.89 110.67 70.82 

Profit 15.56 - 5.71 - .85 ..,13.70 - 10.05 20.89 - 2.38 

Feeds figured as follows: Corn .46 per bu; Barley . 49 

per bu; .an} age, 70.00 per ton; Linseed meal 55.00 per ton; 

Salt ~ .vl5 per pound; Clover lS.80 per ton. 

•-11 SM 
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SUMMARY 

Although creditable gains wer made, they d~d not 

approach expectations, and a considerable loss assistained 

on all groups of steers. ~erhaps the mild inter eather 

had a retarding effect on rapii gains. The cattle should 

have consumed more feed, but when the daily ration was 

increased there followed immediately loss of appetite and 

scouring. Lot IV was the only group off feed' at any time 

during the trial. Their ration was immediately reduced, and 

they were on full feed again within a few days. 

Although t he trial covered by this thesis shows 

grou.nd barley fully equal to shelled corn, pound for pound, 

in producing gains in weight when fed to fattening cattle, 

results at some of the other exp riment stations seem to sho 

a slight advantage in favor of shelled corn for prod cing 

gains in weight. steers fed on ground barley ill consum 

about the same amount of grain per day as steers fed on 

shelled corn, but the amount of feed requir d to produce 

100 pounds o ain will be more ith the st era f d ground 

barley. steers fed on ground barley ha e as good appetite 

and are as easy to keep on feed as ate rs fed sh lled corn. 

ether to feed shelled corn or ground barl to fattening 

cattle ill depend upon the comparative prices o the two 
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feeds, and upon whether it is in end d o run h·oes· bohind th 

cattle or not . igs following cattle receiving gronnd barley, 

will make practically no gains on feed obtained from the 

droppings . 

Al l gl'Oups of cattle in the trial covered by this 

thesis received as much clover hay as they would consume, and 

as in many previous tests , the quantities of hay consumed 

varied with the amount of grain and silage fed . omitting 

corn silage from the standard ration of shell d corn, linseed 

meal , corn silage and clover hfcy', will not materially affect 

the daily gains, but ill increase the grain required to 

produce a pound of gain, and the cattle will probablY not sho 

quite the finish . 

omitting corn silage and linseed meal from the 

standard ration of shell d corn , lin e d m al, corn sila e, 

and clover hay will materially decreas th ail in 

increase the amount of grain required to prod ce a pound o 

gain, and the cat t le will not sho the finish or sell or 

as high a prio e . hether to fee corn sila and 11nseed meal 

will dep nd upon their price, and the price o_ cor • .h 

trial covered by this thesis sho s a d old financial 

advantage in omitting corn silage and line d m al. 

h addition of a nitrogenous conoen rat to a 

ration of shell d corn and clo er hay , decreases th ount 
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ot feed re uired or a pound o gain . ther it will pay 

to add a nitro nous concentrate to a ration of shelled oorn 

and clover hay ill depend largely on the relative pric e of 

feeds . and upon the degree of finish demanded b th market . 

•until ell advanced in ttening, cattl ill eat eno gh 

hay to balance their r ation fairly ell, but l t r on a 

nitrog nou concentrate ill result in 1 r r and more 

economical gains from a feed standpoint . 



-61-

BIBLIOGRAPHY 

(1) Feeding Range Steers. 
BY Luther Foster and H. H. Simpson 

e exico Bulletin o. 101 

(2) Experiments at Fort Hays Branch Station, 1902-04. 
By G. G. Hanley and O. H. Elling 

Kansas Bulletin o. 182, PP• 304-306 

(3) Silage and Grains for Steers. 
BY James • ilson 

south Dakota Bulletin o. 160, PP• 203-205 

(4) Silage and Grains for steers. 
BY J es • ilson 

south Dakota Btllletin o. 160, PP• 214-220 

(5) inter teer eeding, 1909-10 and 1910-11. 
By J.H. Skinner, F.G. King and H.P. Rusk 

Indiana Bulletin o. 153 

(6) Winter steer Feeding, 1911-12. 
BY J. H. Skinner and • G. King 

Indiana. Bulletin o. 163 

( 7) inter steer Feeding, 1912-13. 
BY J. H. Skinner and F. G. King 

Indiana Bulletin ·o. 167 

(8) inter steer eeding, 1914-15. 
BY J. R. kinner and • G. King 

Indiana Bulletin o. 183 

(9} µiter steer eeding, 1915-16. 
BY J. H. kinner and r. G. King 

Indiana Bulletin o. 191 

(10) inter steer eeding, 1916-17. 
BY J. R. Skinner and F. G. King 

Indiana Bulletin o. 206 

(11) Silage for attening Cattle. 
BY B. E. Carmichae1 

Ohio Bulletin o. 193 



-62-

(12) corn Silage for Fattening Two-year-old Steers. 
By H. o. Allison 

issouri Bulletin No. 112 

(13) Beef production. 
BY E. s. Bayard 

Penn. Dept. of agriculture Bulletin No. 235, pp.120-121 

(14) Beef production. 
By E· s. Bayard 

Penn. Dept. of Agricu.lture Bu.lletin No. 235, pp.109-110 

(15) inter Steer peeding, 1908-09. 
BY J.H. Skinner an:l •• Coohel 

Indiana Bulletin No. 136 

(16) int er Steer eeding, 1906-07 and 1907-08. 
BY J. H. Skinner and • • Coohel 

Indiana Bulletin No. 129 

(17) Pennsylvania Steer eeding Experiment 
BY Paul Gerlaugh 

Breeder's Gazette 70:88 June 20, 1916 

(18} rofitable Silage Feeding in Io a. 
By • R· Pew and Russell unn 

Breeder's Gazette 69:1290 June 22, 1916 

(19) teer Feeding Experimen s. 
BY .H. Tom.have, B.o.severson and aul Gerla h 

ennsylvania Bulletin o. 145 

(20) ebraska Feeding Experiment. · 
Breeder's Gazette 75: 1365 

(21) steer Feeding Sheets - Univ. of ebraska, 1920-21. 
By H· J. Gramlich 

(22) Animal Husbandry Studies at the isao ri rim nt station. 

issouri Station Bull tin o. 147 (191 ) pp.21-27. 

(23) Fattening Steers ithout Feeding Corn Grain. 
BY J. J. ller and .B. orrison 

iscons in Station Bulletin a. 319 (1920) pp.71-72 

4-21 I M 



-63-

(24} Pennsylvania Steer Feeding Experiments. 
Wallace's Farmer 43:790, ay 10, 1918 

(25} Heavy Silage Feeding in Fattening Cattl • 
By H. o. llison 

Breeder's Gazette, ay 18, 1916. 69: 1068 

(26) Corn Silage ~ith and ithout Shelled corn in a 
Ration for Fattening steers. 

BY H. o. llison 
University of issouri Bulletin o. 150 

(27) Winter Steer Feeding, 1919-20. 
BY J. H. Skinner and F. G· King 

Indiana Bulletin o. 249 

(28) inter steer eeding, 1918-19 
BY J. H. Skinner and c •• Vestal 

Indiana Bulletin o. 240 

(29) Sheets on Summary of steer Feeding .Experiment, 
purdue University, Indiana, Dec. 16,1920- pril 25,1921 

(30) Sheets on summary of steer eeding Experiment, 
~ebraska University, December 6, 1920 - pril 12, 1921 

(31) Steer eeding . 
By J. li . Skinner and •• Cochel 

Indiana Bulletin o. 142 

(32) Corn Silage ith and ithout Shelled Corn in Rations 
for Fattening Steers. 

BY H· o. Allison 
issouri Bulletin o. 150 

(33) Economical Rations in Beef Production. 
BY H. R. Smith 

ebraska Bulletin No. 100 

(34} Breeder's Gazette, 61: 1912 p. 1040. 

(35) ebraska eeding E:Xperiment. 
Breeder's Gazette 75:1365 



-64-

(36) Suggestions for the inter eeding of Steers. 
By E· S· Good 

University of Kentucky Extension Circular No. 75, pp.11 

(37) inter Steer Feeding. 1908-09. 
By J.H. Skinner and •• cochel 

Indiana Bulletin No. 136 

(38) inter steer Feeding, 1906-07 and 1907-08. 
By J. H. Skinner and • • cochel 

Indiana Bulletin No. 129 

4-ZI IM 



- 65-

Fig . r . Lot I , on shelled corn 851 , linseed meal 15% , oorn silage 
and clover hay, as they appeared at the close of the experiment . 

ig. 2 . Lot I I, on ground barley 85% , linseed meal 15% , corn silag , 
and clover hay , as they appeared at the close of the experiment . 
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Fig. 3. Lot III, on linseed meal 3 lbs. per pead per day, corn 
silage, and clover hay, as they appeared at the close of the exper 
iment. 

Fig.4. Lot IV, on shelled corn, and clover hay , as they ap eared 
at the close of the experiment. 

~ZI IM 
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Fig. 5. Lot V,on ground barley, and clover hay, as they ap eared 
at the close of the experiment, pril 20, 1921. 

ig . 6 . Lot VJ , on shelled corn 85% , linseed meal 15~ , a.nd clover 
hay , as they appeared at the close of the experiment . 
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