Bulletin 102. August, 1905

The Agricultural Experiment Station

OF THE

Colorado Agricultural College.

Feeding Steers
On

Sugar Beet Pulp,
Alfalfa Hay and

Ground Corn.

BY W. L. CARLYLE AND C. J. GRIFFITH.

PUBLISMED BY THE EXPERIMENT STATION
FOAT COLLING, COLORADO,
1906.



THE AGRICULTURAL EXPERIMENT STATION,

FORT COLLINS, COLORADO.

THE STATE BOARD OF AGRICULTURE.

EXbIRE
Hon. P. F. SHARDP, President, - . . - - Denver
Hon. HARLAN THOMAS, . - - Denver,
Hon. JAMES L. CHATFIELL, : - - Gypsum,
How~. B. U. DYE, - - - - . . - - Rockyford,
Hon. B. F. ROCKAFELLOW - Canon City
Ho~x. EUGENE H. GRUBB, - - . - Carbondale,
HoN. A. A. EDWARDS, - - - - - Fort Collins,
Hox. R. C. CORWIN, - - - - - Pueblo -
Govervor JESSE L. McDONALD, .
PrusipENT BARTON O, AYLESWOKI'H, ;cx-oﬂzcw
EXECUTIVE COMMITTEE IN CHARGE
P, F. SHARP, Cuairman. B. F. ROCKAFELLOW. A.A. EDWARDY
STATION STAFF.
.L. G. CARPENTER, M. S., Director - - - - IrricaTiOoN ENGInEl
<0. P, GILLETTE, M. S.,, - - . . . - . - EnNrtomorocH
.W. P. HEADDEN, A. M., Pa. D,, - - - - - - . CHEM!
W. PADDOCK, M. S,, . - . - - - - HoRTICULTUR
‘W. L. CARLYLE, M. S,, - - - - - . - AGRICULTURI
-G. H. GLOVER, B. S.,, D. V. M, - . . - - - VETERINARI
0. J. GRIFFITH, B. S. A,, - - - - - ANimMarL HusBanDM
W. H. OLIN, M. S, - - - - - - - - - AGRONOMR
XR. E. TRIMBLE, B. S,, - - - - AssISTANT IRRIGATION ENGINE
F. C. ALFORD, B. S, - - - - - - - AssiSTANT CHFME
EARL DOUGLASS, B. 8., - - - - - - AssisTANT CHEME
A. H. DANIELSON, B. 3., - - - - - ASSISTANT AGR]CULTUF& ~‘
S. ARTHUR JOHNSON, M. S., - - - - AssisTaNT ENTOMOLOG!
B. 0. LONGYEAR, M. S, - - - - AssistaNt HoORTICULTURE
P. K. BLINN, B. S, - . FI1ELD AGENT, ARKANSA3 VALLEY, ROCKYFOY
OFFICERS.
PresipeEnt BARTON O. AYLESWORTH, A. M., LL. D.
‘L. G. CARPENTER, M. 8., - . - DIBEOIX"
A. M. HAWLEY, - - . . - - - - . - SECREY
MARGARET MURRAY, - : . . STENOGRAPHER AND CL¥




’\THE VALUE OF SUGAR BEET PULP, ALFALFA HAY AND
’ GROUND CORN IN FATTENING STEERS.”

E
E By W. L Carlyle and C. J. Griffith.

In bulletin number g7 of this Station is given the results ot
an experiment which was undertaken for the purpose of determi-
ning if sugar beet pulp is a suitable foot when fed with alfalfa hay
and farm grains for beef production. The results obtained were
not considered final, though of importance as indicating that sugar
beet pulp when fed in combination with alfalfa hay and farm
grains will produce an excellent quality of beef at a very low cost.
"~ The object of the experiment here reported was to determine
more fully the comparative value of alfalfa hay, sugar beet pulp
and corn, when fed singly and in various combinations to ordinary
range steers.

Plan of Experiment.

In planning the experiment we had the hearty co-operation of
the Fort Collins-Colorado Sugar Company, through its manager,
Mr. R. M. Booraem, to whom the station is greatly indebted for
Inany courtesies, as well as the stock, feed, corrals, labor, and all
lecessary conveniences for conducting the experiment,
~ The forty-eight steers selected for the experiment were taken
from a lot that had been fed on alfalfa hay and beet pulp for some
weeks, and, previous'to that time, had been ranging on the beet
fields and feeding upon beet tops. They were of mixed breeding,

——

b *Other bulletins relating to the feeding of Sugar Beets and Sugar Beet Pulp have
eci bublished by the Kxperiment Station, and may be had on request of the Director.

;. /3—Part 1.—Feeding Value of Beet Pulp. Part 2—Feeding Beet Pulp and Sugut
8ets to Cows. By Buffum and Griffith, 1902,

7§.—Swine Feeding. By Butfum and Griffith, 1902,

7-;,- Lamb Feeding Experiment. By Buffum aud Grifiith, 1002,

'{r.—Feedlng Beet Pulp to Lambs. H. H. Griffin, 1902.

41.—Feeding Steers on Sugar Beet Pulp. Carlyle, Grifith and Meyer, 1405,
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Shorthorn and Hereford blood predominating, and were below t],
average in quality. They were two years of age with one or tyf
in each lot probably three years past. When the experiment
started on December 30, these steers averaged in weight betuee
950 and 960 pounds. They were divided as evenly as possible iny
four lots of twelve each, care being taken to have an equal aumbg
of promising and unpromising feeders in each lot. They were co
fined in four small corrals in close proximity to the Fort Colliy
sugar factory, water being provided in a large trough, a portion
which projected into each corral. The fences, feed racks and fee
boxes provided for the pulp and grain were such as are used idf
this purpose by all feeders in Northern Colorado.

The different rations to be fed were as follows:

Lot I.—Alfalfa hay, beet pulp and ground corn.
Lot II.—Alfalfa hay and ground corn.

Lot III.—Alfalfa hay and beet pulp.

Lot 1V.—Alfalfa hay.

The alfalfa hay was fed ad. libitum to the steers in each of tl
lots and was weighed in bulk as it was hauled to the corrals an
placed in a small enclosure where it could be readily forked clo
to the feed rack, from which place, on the ground, it was eatej
This system of weighing the feed in large quantities accounts f
the wide variation in amounts charged to the steers in the variol
week-periods of the experiment.

The hay was much below the average of the best Northey
Colorado alfalfa hay, as it was very coarse as a rule and had bhee
much spoiled in curing.

The pulp fed to Lots I and III was also fed ad. libitum ar
was placed fresh in the feed boxes or “bunks” twice each day.

The corn was of good quality, and was rather coarsely grour
in a local mill, being fed in limited quantities once each day ju
after noon. The amount of corn meal fed was very small at th
beginning, but was gradually increased. T'wo pounds per h‘ea{;
was given the first week, three pounds the second week, and foy
pounds during the third and fourth weeks. Five pounds was give
during the fifth and sixth weeks, and eight pounds during th
seventh and eighth weeks, after which the amount was increast
gradually until the last two weeks of the experiment, when eac
steer on the average in the two lots received eleven pounds dail)
The amount of corn meal for each week’s feeding was weighed o
in advance, and approximately the same amount was fed each da
care being taken to see that all was fed out during the week, an
as evenly apportioned as possible daily by measure. |

The steers in each lot were weighed on Saturday of each weel
the weights being recorded as they were taken.
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n

Total Feed, Weight and Gain, With Average Weight
and Gain of Each Steer.

Table 1.—Lot 1.

Fed Beet Pulp, Hay and Ground Corn.

Total Total |Averagel Av. Weekly
Date. Pualp. Hay. Corn. Weight.| Gain. | Weight. Gain.
1bs. Ibs. 1bs. 1bs. 1bs. Ibs. 1bs.
11415 951
9830 6315 218 12210 795 1018 66
6980 2580 252 12405 195 1034 16
8895 785 336 12260 —145 1022 —12
10470 830 336 12365 105 1030 6
8330 1290 420 12840 475 1070 40
5220 2905 420 *
8617 1000 588 13120 280 1093 23
7819 2475 588 130756 — 45 1090 — 3
6435 672 13425 850 1119 29
7447 672 13800 375 1150 31
9331 1555 750 14110 810 1176 26
- 8815 2360 840 14220 110 1185 Q
6113 1900 924 14645 425 1220 35
7285 924 14578 — 67 1215 —5 .
112117 23995 7944 14578 3163 19

*not weighed.

Table 11.—Lot II.

Fed Hay and Ground Corn.

Total Total |Average| Av. Weekly
Date. Hay. | Corn. |\eiont| Gain. | Weight, Gain.
1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
11615 9683
6530 216 1214y 525 1012 44
2870 262 12365 225 1030 138
2725 336 12420 65 1035 5
1920 386 12295 —~125 1025 —10
8050 420 12760 455 1063 33
4120 420 *
2430 588 12976 215 1081 —18
2105 588 12750 —-225 1093 —18
1005 872 12995 245 1053 20
1005 672 18285 290 1107 2
1550 856 18520 235 1127 20
3290 840 18535 15 1128 L
2930 024 18725 190 1144 16
1940 924 13725 0 1144 0
87520 7944 13725 2110 12,6

*not weighed.
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Table IIl.—Lot IIl. Fed Beet Pulp and Hay.

Total Total |Average| Av. Week|y
Date. Fulp. Hay. Weight.| Gain. | Weight. Gain.
1bs. 1bs. 1bs. Ibs. 1bs. Ibs,
11290 951
11630 5375 11850 560 988 4
7700 2580 12110 260 1009 2
9055 785 11990 —120 999 —10
11065 83u 12050 60 1004 5
9560 12490 12260 210 1022 8
5220 2906 *
8617 1080 12460 200 1036 16
7849 865 12625 165 1052 I
7165 1650 12735 110 1081 ¢
7447 1055 13035 300 1086 b
9331 946 13310 275 1109 B
8730 3610 13265 — 45 1105 -1
6118 1500 13590 825 1182 A
7285 1880 13500 — 90 1125 —1
Total .........oo v e ien 11877 26270 13500 2210 131
*not weighed.
Table IV.—Lot IV. Fed Hay.
. Total Total |Average| Av. Weekly
Date. Hay. | Weight.| Gain. | Welght, Gain.
lbs. 1bs. lbs. 1bs. 1bs.
11620 952
8970 12515 695 1006 58
3380 12480 165 1040 14
2465 12375 —105 1031 -4
3340 12480 105 1040 9
2820 12515 35 1043 3
3940 *
1480 12656 140 1066 12
2780 12665 230 1074 19
2540 12796 -— 90 1086 —4
2260 13245 450 1104 38
3165 18155 — 90 1096 —8
4250 18340 185 1112 16
5165 13295 — 45 1108 —
3420 13380 95 1115 8
49795 13380 1760 104

*not weighed.

In tables I to IV is given the data in tabulated form of th
amounts of feed eaten by the steers in each of the lots; also th
gains made each week by each lot. As was the case in similar dat
given in bulletin No. 97, relating to the feeding of steers, ther
were a number of weekly weighings when the steers in each lu
showed a loss as compared with the weights given the week pre
vious. In this experiment, however, there was apparently no spe
cific cause for the variation in the thrift of the animals. In th
preceding experiment the steers in the different lots appeared
gain or lose weight in unison, butin this case there was more vari
tion in the different lots from week to week, it beiug more apparen
in Lot IV, in which the steers were fed only hay. The great van®
tion in rate of gain in this lot might be accounted for by the mott
variable appetite of the animals when fed on a single kind of fe‘ed'
while the steers in the other lots that were receiving a mixed ratio!
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vould be more likely to have a greater relish for their food at all
imes.

It will be observed that the steers in Lot I that received a
mixed ration composed of pulp, alfalfa hay and ground corn made an
average weekly gain of 19 lbs. during the experiment, or an aver-
age daily gain for each steer of 2.7 1bs. The steers in Lot II re-
ceiving alfalfa hay and ground corn, the amount of the latter feed
heing exactly the same as was received by the steers in Lot I, made
a gain of but 12.6 lbs. per week, or an average daily gain of but 1.8
Ibs., a difference of .g of a pound in the average daily gain of
each steer. 'The steers in Lot III, receiving pulp and alfalfa hay,
made an average weekly gain of 13.1 lbs., or an average daily gain
of 1.9 1bs., and received no grain of any kind during the experiment.

The steers in Lot IV that received nothing but alfalfa during
the entire experiment macde an average weekly gain of 10.5 lbs.
or an average daily gain on each steer of 1.5 Ibs.

For this experiment, the prices charged for feed were such as
the average feeder paid in the vicinitv of Fort Collins, viz., alfalfa
hay, $5.c0 per ton; corn, 85 cents per cwt., and beet pulp at 50
cents per ton. ‘The pulp was received from the sugar factory at a
cost of 35 cents per ton. As there is much more labor entailed
in feeding steers on pulp than where alfalfa hay and ground corn
only are fed, we charged the pulp up to the steers at 5o cents per
ton, allowing 15 cents per ton above market price for the difference
in cost of labor in feeding pulp over the cost of labor in feeding hay
and corn.

Table V.—Average Amount Feed Required for One Pound of Gain,
and Cost of the Same.

Foop FED. CosT.

Corn

Almlfa.i pup. | §OEY
1bs. 1bs. 1bs. cts.
7.69 35.45 251 4.22
1778 3.76 7.68
11.89 52.83 4.28
.29 7.04

~ In table V is given the data showing the amounts of the va-
rious kinds of feed required to produce a pound of live weight gain
on a rather rough bunch of steers rising three years old. From
this table it will be seen that in case of Lot IV it required 28.29
Ibs. of alfalfa hay, below the average in quality, to produce one
pound of gain. With an average lot of good feeding steers, and
alfalfa hay of good feeding quality, the indications are that one
pound of gain would be produced for each 25 lbs. of alfalfa hay on
the average.
When beet pulp ad. libitum was added to the ration of alfalfa
hay in the case of Lot III, the amount of the latter required for a

!
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pound of gain was reduced to 11.89 pounds, the steers requiring
52.83 pounds of beet pulp to replace 16.4 pounds of hay in produc
ing a pound of gain. In other words 3.22 pounds of beet pulp
when fed to steers in combination with alfalfa hay are equivalent
to one pound of hay in feeding value, when the hay is fed as the
entire ration. With alfalfa hay selling at $5 per ton, beet pulpis
therefore worth 1.59 cents per ton to combine with alfalfa in the
production of beef.

By adding ground corn to the ration of alfalfa hay in the case
of Lot II, it will be seen that 3.76 1bs. of ground corn when added
to the ration of alfalfa hay resulted in reducing the amount ot hay
required for one pound of gain from 28.29 lbs. to 17.78 lbs., the
steers in this lot requiring 3.76 1bs. of ground corn to replace 10.51
1bs. of hay in producing a pound of gain. In this case 3.76 Ibs. of
corn was equivalent to 10.51 lbs. of hay, or one pound of corn was
equal in feeding to 2.8 1bs. of hay when fed in conjunction witha
ration of alfalfa hay in fattening steers. With alfalfa hay selling
at $5 per ton, ground corn, according to the results of this trial,
should be worth at least $17.85 per ton, which indicates that com
at 85 cents per hundred could be fed with practically equal profit
with alfalfa hay at §5 per ton.

In Lot I, where both ground corn and beet pulp was added to
the hay ration, it will be seen that the amount of hay required for
a pound of gain was reduced to 7.59 lbs., this reduction being ac
complished by the use of 35.45 Ibs. of pulp and 2.51 1bs. of ground
corn. We have seen from the comparison of nutrient valuesin
pulp and hay, in the case of Lots III and IV, that one pound of hay
was equivalent to 3.22 1bs. of pulp, and from the data in the case of
Lots ITand II1, that one pound of corn was equivalent to 2.8 1bs. of
alfalfa hay, consequently by reducing the amounts of pulp and corn,
fed in conjunction with hay to the steers in Lot I, to their equiva-
lent in hay, we should find, other things being equal, that this, to-
gether with the hay fed to Lot 1, should equal the amount of hay
required by the steers in Lot IV for the production of a pound of gain.

It has been shown that 3.z2 pounds of pulp equaled one pound
hay; therefore 35.45 pounds of pulp is equal to 11 pounds of hay.
We have also seen that one pound of corn is equal to 2.8 pounds of
hay, therefore 2.51 pounds of corn is equal to 7.03 pounds of hay.
The steers in Lot I therefore had the equivalent of 11 pounds ot
hay in the pulp fed them, and the equivalent of 7.03 pounds of hay
in the corn fed, which, together with the amount of hay actually
fed, amounting to 7.59 pounds, makes a total of 25.62 pounds of
hay required for one pound of live weight gain. Since the steers
in Lot I required 28.29 pounds of hay for one pound of gain, we
therefore have a balance of 2.67 pounds of hay or 9.43 per cent. as the
amount saved by feeding steers a combination of. feeds rather than
one kind singly.
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Table VI.—Showing the Average Weights and Gains. Also the Average Amount of Feed
Eaten and the Average Cost per Head for 100 Days.

AVEIBEE| Average|Average|| F0OD FED PER HEAD. Cost of
at Be- | Weight| Gain Corn Per

ginning.| 8t End.| Made. || Alfalfa. I Pulp. | Meal, | Head.
LOb Leceii i e, 951 1215 263 1999 9343 662 $12.95
Lot 2.. . 968 1114 176 3137 652 13.43
941 1125 184 2189 9729 7.90
Lot 4ooveiiiiiia il 988 1115 147 4149 | 10.32

Table VII-—Selling Price of Each Lot and Average Weight and Price of
Each Steer at Denver,

! Average|Average

| Weight | Price.
70 12 head, 13,890 llbs. at 3':;55.15 per cwt....| $718.29 1157 $59.44
5 9 head, 10,U80 1bs. at $5.15 o
Lot Beereenee | § o 1 e A T 8505 .| 65083 1687 55.06
Lot 8..ovviiiein ool 123 head, l%,ggg 1bs. at gi%% ceeeeeeeaooao L 630.60 1049 51.66
head, 9,820 1bs at &4. : =
Lot dooooon ooiiiiii it 3head, 2,030 Ibs. at $5.50 } 3472, ... 603.07 1062 50.25

In Table VI may be seen the average weight of each steer in
the different lots at the beginning and close of the experiment, and
the average amounts of the various kinds of feed eaten per head
and the cost of the same. This table should prove of value to the
prospective feeder, since from it by bearing in mind that the figures
represent an average of 12 steers in each case, and that the time
covered was just 100 days, it should be an easy matter
to get a very close estimate of the amount of feed required for a lot
of steers for any stated period; also the approximate amount of feed
that will be required.

In Table VII is given the data gathered from the marketing
of the steers. They were shipped to Denver and sold on the open
market to the highest bidder. It is only fair to state here that
none of the buyers in the yards knew anything of the kinds of feed
given the different lots. It will be seen that Lots I and II sold for
the same price with the exception that three steers from Lot II
were cut back and were valued at 35 cents per hundred less than
the rest of the lot. All of the steers in Lot III sold for the same
price, while of those in Lot IV, three were cut 30 cents per hun-
dred. It has been a noteworthy fact through the entire experiment
that the steers in the pulp fed lots were more uniformly thrifty
than those that had no pulp.
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FINANCIAL STATEMENT.

Table VIII.—Lot I

11,4151bs. at 3C. ... ovovvii et e e $342.45
23,995 1bs. Alfalfa at $5.00 per ton........ ... 59.98
112,117 1bs. Pulp at 50c per ton.......... ..... 28.02
7,944 1bs. Corn at 85c percwt................ 67.72
Labor... ..o 39.00
Freight ..... ... .. . 14.44
Yardage ... oottt e 3.00
Feed at Stock Yards .......................... 8.40
Total COBb. ... vi i e s $563.01
S0ld fOT. .. o e e 715.33
Profit ..o.oi i e e e 8152.32
Profitperhead ................. ... ... 12.66
Table 1X.—Lot 11
11,680 Ibs. at 3c.....cooovvieiiiinian.. ....$348.60
37, 1520 1bs. Alfalfa at $5 per [703 o 93.80
7944lbs Cornat86C ... ..o vviveennvnnno... 67.72
LADOT . v n e e e 39.00
Freight ..........oooiii il i e 14.44
Yardage ... .o e 3.00
Feed at Stock Yards .... ..o 8.40
Total COBb. oo vt ime e et e $574.96
[ST0) 16 U € 3 N 660.67
Profit oo $ 85.73
Profitperhead ..... ... 7.14
Table X.—Lot HI
11,290 1b8S. 8t 3C.... ot v i e $338.70
26 270 lbs. Alfalfa at$saton....... ......... 65.67
116757lbs Pulpatf)Ocaton... e 2018
Labor.. . e 39.00
Frelght e
Yardage

Feed at Stock Yards

Total COBY vovvvvv e i ceee
[ST0) 15 15 {0 A

Profit .ot e e e e e
Profit per head

11,620 1b8. 8t 3C. v e e 348.
49, '795 1bs. Alfalfa at $5.00 a ton................ 124.48
Labor ......................................... 39.00
Freight ... 14.40
Yardage e et ... 3.00
Feedat StockYards e eee... 8440
Total COSE o vvvvr e e e $537.88
SOld fOT. oo e e e e 603.07
23 oy % A $ 65.19

Profitperhead .... .....co i
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Tables 8 to 11 inclusive give a very complete financial state-
ment for each lot of steers. While it is not the primary object of
these experiments to make them financially successful, yet it is
gratifying to learn that in all cases and with all kmds of feed ra-
tions, there is a fair margin of profit which is certainly encouraging
to the general feeder in Colorado.

. - SUMMARY.
Table XII. — Giving Data for an Average Steer in Each Lot

Lot 1. Lot 2. Lot 3. Lot 4.
Weight at beginning of e‘(periment (lbs ) .......... 951 968 941 968
Value at 3 cents per pound .. ceeieeeeel| 928058 $29.04 $28.23 $29.04
Cost entire period, 100 days. . e | 812,95 $13.44 $ 7.90 310 39
Cost of feed for 100 1bs. gain ....... ..... ........ . $ 4.60 $7.63 $ 4.29 $ 7.04
Cost of labor in feeding . [T ..l 8325 $ 3.25 3 3.25 $ 8.25
Weight finisbed steer at feed lots. (lbs ) 1214 1144 1125 1115
Sale welght of steer at Denver (lbs 1157 1088 1050 1062
Shrinkage in shipping (lbs.). e 57 56 75 53
Selling price per hundred pounds ...... 3 5.15 $ 5.06 $ 5.00 $ 473
Value at selling prlce e et $50.58 $55.05 $52.25 $50.25
Cost cf marketing. . $2.15 $ 2,15 $ 2.15 $ 2.15
 Net ProfibS...ooooiiies  iiiiiieiieieeie e $1270 | $706 | 81097 | $5.44

In Table XII is given a complete summary showing the aver-
age of each steer in the various lots. In this table is given very
complete data covering the various points of comparison in the re-
suits obtained with the average steer in each lot.

CONCLUSIONS.

1.  An average “feeder” steer two years old will make a gain
of 1.5 1hs. per day on alfalfa hay alone, and will require approxi-
mately 28 1bs. of hay to make one pouud of gain.

2. The addition of ground corn to the ration of alfalfa hav

~will increase the daily gain, increase the market price of the steer
by finishing him better in a given time, and will add to the profits
if the corn can be procured below 90 cents per hundred pounds.

3. A pound of ground corn is equal in feeding value to 2.8
Ibs. of alfalfa hay and to g pounds of sugar beet pulp for feeding
two-year-old fattening steers.

4. Sugar beet pulp at present prices is a cheaper and better
feed than ground corn when fed with alfalfa hay for fattening ma-
ture steers

5 'That 3.22 of beet pulp is equivalent in feeding value to
one pound of alfalfa hay, when fed in conjunction with the hay,
giving two-year-old steers all they will eat of both feeds.

6. With alfalfa hay at $5 a ton, it will pay to feed a light ra-
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tion of ground corn with the hay, provided the corn can be pu
chased at from 85 to 9o cents per hundred weight.

7. With poor alfalfa hay at $5 per ton, sugar beet pulp i
worth $1.50 per ton to combine with the hay for fattening matur
steers.

8. Fattening steers will gain approximately a pound a day
more on a ration composed of alfalfa hay, ground corn and bes
pulp than they will on a ration made up of alfalfa hay and grouag
corn or on a ration composed of alfalfa hay and sugar beet pulp
and they wiil gain aimost one and a haif pounds more each day on
the above ration than when fed alfalfa hay alone.
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