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COLORADO FATTENING RATIONS
FOR CATTLE

By H. B. Ostanp, E. J. Mavnagrp and Georce E. MorTON*

Colorado farmers and stockmen fatten for market annually
between 75,000 and 150,000 cattle. Approximately 75 percent of
these cattle are fed largely on sugar-beet by-product rations.

Alfalfa hay, sugar-beet tops, and wet beet pulp constitute the
basic feeds that have regulated to a great extent the cattle-feeding
operations in the beet-growing areas of the state. These sugar-beet
by-products, along with a limited amount of corn silage, beet molas-
ses, dried molasses beet pulp, and grain, have offered exceptional
opportunities for Colorado stockmen to produce low-priced beef of
excellent quality in successful competition with cornbelt feeders.

Table 1.—ESTIMATED NUMBERS OF CATTLE FATTENED IN COLORADO

(Last 000 omitted)

1926 | 1927 | 1928 | 1929 | 1930 | 1931 | 1932 | 1933 | 1934

Northern Colorado . .. ..........| 100 130 120 120 105 125 79 65 72
Arkansas Valley............ .. .. 12 12 12 13 14 9 6 5 5
Western Slope.................. 4 4 4 3 3 3 2 3 3
Other sections.................. 4 4 4 4 3 5 3 2 3
Total.....................0 120 150 140 140 125 142 90 75 83

Sugar-beet By-product Beef.—Beef produced on grain and al-
falfa hay, supplemented with sugar-beet by-products, is of a darker
color than beef produced from dry rations and does not have the
same firm consistency; but many careful tests have indicated the
exceptional flavor and tenderness of this beet by-product beef.

Cattle fattened in Colorado on sugar-beet by-products, grain,
silage, and alfalfa are in keen demand at all the principal livestock
markets of the nation. From February until the following Septem-
ber, they “top” the local and river markets and go in ever-increasing
numbers to Ogden, Salt Lake City, and the West Coast.

Scope of the Experiments.—With a larger variety of feeds ex-
isting in Colorado than is customarily found in other cattle fattening
areas, the possibility for a greater number of fattening combinations
derived from home-grown feeds and some standard commercial
concentrates has added interest to studies of different fattening
rations. Then too, the need for developing standard fattening

*With collaboration of T. E. Leiper in 1918 and Charles I. Bray in 1918-19,
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steer would weigh 1,100 pounds, but would sell with a 4-percent
shrink, or at 1,056 pounds. The steer would eat and waste in that
time about 2 tons of alfalfa. With a half-cent spread, it would re-
turn $3.86 per ton for the hay fed. Each 10-cent increase or decrease
in the selling price made a difference of 50 cents per ton in the
amount realized for the hay.

When steers were grain fed to make beef, they were fed the
first 60 days on hay and the next 90 on hay and grain. The grain
feeding in connection with alfalfa seldom went higher than 8 pounds
of grain per head daily, and this maximum amount was reached by
the middle of the grain-feeding period. This required 600 pounds of
grain per steer. The grain tock the place of some hay, so that in
the whole 5 months the steer ate and wasted about 3 tons of alfalfa.
The gain averaged about 124 pounds daily for the period when grain
was fed.

After sugar factories were established in 1899 to 1905, and
when it was discovered by enterprising cattle feeders that wet beet
pulp was greatly relished by their cattle and was also a valuable
fattening feed, pulp feeding quickly became a general practice
around the factories, while pasturing of tops in the field after the
beets were harvested also became a regular practice. The develop-
ment of the cattle-feeding industry in the irrigated sections of the
state unquestionably has been influenced by its relationship to the
sugar-beet industry and the use of beet by-products. Early feeding
experiments furnish data regarding the fattening of mature cattle,
while the later tests have dealt largely with the finishing of younger
beef.

Classes of Cattle Fed in Colorado. — Unlike sheep-feeding ac-
tivities in the state which are confined closely to the fattening of
lambs, cattle feeding may be classified according to the age and sex
of the cattle fattened. The character of feeds used, length of fat-
tening period, and margin needed to break even will vary with the
class of cattle fed. The principal classes include:

Wet cows and aged bulls.
Aged steers.

Yearling steers.
Yearling heifers.

Steer and heifer calves.

G oo

Feeding Wet Cows, Using a Beet Top, Pasturage, and Pulp
Ratjon. —Wet cows are range cows that have recently weaned
calves and that usually, on account of age or conformation, have
been culled from the breeding herd in the fall. These cows, because
of their thin condition due to the suckling of vigorous calves on
scanty feed, will generally respond well to a ration composed largely
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Table 2—STATEMENT ON 32 GOOD GRADE RANGE COWS FED NOV. 6 TO FEB. 2

—88 DAYS*
Number Weight Price Amount
BLlCoOWS. oo vv vt s 29,580 $5.60 £1,656.48
1eow ..o ivan v 1,030 4.60 47 .38
Total ... .............. 30,610 $5.57  Av. cost cwt. $1,703.86
Freight to feedlot 30,100 pounds at 11.5¢ (40-ft. car) ... ................ ..., 834.62
Bedding. .. .. .. .. 1.00
Commission (purchase of cattle) 15.00
Total cost cattle laid in feedlot. .. .. .. .. .. ... ... ... . . il 21,754 .48

Feed costs in fattening cows:

(Per cwt. $5.73)

46 acres beet tops at $3. .. .. ... $138.00
52 acres alfalfa stubble at $1... .. .. .. ... ... Lo 52.00
37 tons wet beet pulp at 90c. .. .. .. ... L 33.30
Labor bedding, water pumping, ete.. ... .. ... ... Lo i 10.00
$233.30
Acct. sales Number Weight Price
Feb. 2 ....... 24 26,625 @ 86.25 1,664.06
1 925 @ 5.25 (bad eye) 48 .56
5 5520 @ 5.50 303.60
1 1,080 @ 5.00 (lame) 54.00
1 1,135 @ 5.00 56.75
32 35,285 £6.03 cwt. $2,126.97
Marketing costs:
Freight and drayage. . $55.10
Bedding . . 1.00
Yardage. . 11.55
Hay . 11.20
Brand mspectxon 1.60
Insurance. .25
Stockman's A~socmtxon e .96
Commission (sale of cattle) . . ... ... ... .. . . . e 24.25
$105.91
Recapitulation:
Cost of cattle laid in feedlot . . $1,754 .48
Interest at 7 percent, 88 dqys on feed 30.00
Feed cost. 233.30
Shipping und sellmg expense. 105.91
Total cost .. ... e e $2,123.69
Weight and gain:
Average initial weight. .. .. ... ... oo el 956.6
Average final weight. . .. ... ... ... oL 1,102.6
Average gain 88 days. . 146.0
Average daily gain per cow. 1.66
Spread needed per cwt. to break even over purchase price . % .48

*Record kept by E. J. Maynard on privately-owned cattle.
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Table 3.—SUMMARY OF EARLY FEEDING TESTS WITH SUGAR-BEET PULP AT
COLORADO AGRICULTURAL COLLEGE*

Fattening 3-year-old steers—Heavy wet pulp rations

Lotnumber.......................... 1 2 3 4 5
Wet pulp
Wet pulp | Barley 24
Ration fed Wet pulp Corn Qats 14 Corn
Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Number of tests....................~. 1 2 2 1 1
Average initial weight. .. .. ... ... .. .. 908.0 923.3 925.1 917.6 968.0
Average daily gain (selling weights) ... .. .04 1.24 1.94 1.69 1.20
Percent shrink to market. .. .......... 4.75 5.19 3.60 2.86 4.90
Average daily feed:
Groundcorn. .. ........ ... .. oo 6.5 6.6
Ground barley and oats. .. .. .. ... .| .. ..o 6.4
Wetbeetpulp......................|.......... 110.2 96.2 95.9
AMfalfahay. . ........ .. ... ... ..... 41.5 17.2 15.8 10.6 31.4
Feed required per cwt. gain:
Ground eorn. .. .......... ..o oo el 33723 e 8500
Ground barley and oats. ............|.........1..........0..........| 381.0
Wetbeetpulp............ ... ....|..........| 8887.8 4984 .0 5674.5
Alfalfahay........ ... ... . ......| 44149 1454.2 £17.9 627 .1 2616.7
Feed cost per cwt. gain:
Alfalfa hay $5, pulp .50, grain $17. . .. 811.04 35.86 26.16 26.22 $11.22
Alfalfa bay $10, pulp $2, grain $20. ... $22.07 $16.16 $12.45 $12.62 218 .58

*Bulletins 97 and 102, Colorado Experiment Station.

In these tests, comparing lots 1 and 2, each ton of wet pulp
saved or replaced 666 pounds of alfalfa. Even with alfalfa hay priced
as low as $5 per ton, wet beet pulp showed a feed replacement
value of $1.67 per ton delivered to the cattle. Wet beet pulp-alfalfa
rations proved cheaper than grain-alfalfa rations in those early
days, but now with the increased demand and market value of both
pulp and alfalfa, the addition of home-grown or even shipped-in
grain fed in limited quantities with the wet beet pulp-alfalfa ration
is easily justified by the saving in pulp and alfalfa effected.

Thus it is seen that each ton of ground corn fed with wet pulp
and alfalfa (lots 2 and 3) replaced or equalled 11.6 tons of wet beet
pulp and 1.9 tons of alfalfa hay. In other words, with wet beet pulp
costing $2 per ton and alfalfa hay at $8 per ton, ground corn would
have a feed replacement value equal to $38.40 per ton when added
to the ration.

With the present range of feeds and prices, gains produced on
steers with alfalfa hay alone, or with wet beet pulp and alfalfa,
would be very costly and impracticable. The ration problem which
confronts the feeder of today is to utilize as much as possible home-
grown feeds, with only a minimum amount of commercial supple-
ments, and yet produce the greatest and cheapest gains possible on
his cattle.
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barleys now commonly used as feed barleys. Qur experience indi-
cates that 3-year-old steers do better on barley, stay on feed better,
and have less trouble with digestive disturbances when fed barley
than do younger steers, particularly calves. This fact should be
taken into consideration along with the superior feeding value of
the two-row barley.

Another comparison of results between corn and barley when
fed to 3-year-old steers (table 4) in a ration composed of cottonseed
cake, sunflower silage, and alfalfa, shows a greater rate of gain for

Table 4¢.—BARLEY vs. CORN

3-year-olds 3-year-olds 2-year-olds
1-year data l-year data 2-year average
1914-15 1921-22 1916-17 1918

Ground Ground Ground Ground Ground Ground
barley | corn barley corn barley corn
Cottonseed|Cottonseed
Ration fed cake cake
Sunflower | Sunflower
silage silage
Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa

Number steers per lot.. .. .. 10 10 10 10 9 9.5
Number days in period. .. .. 70 70 110 140 133 133
Feedlot weight at start... .. 1055 .2 1057 .3 1051.7 1054 .5 835.5 804.2
Final feedlot weight...... .. 1243 .5 1219.0 1267 .7 1319.7 1078.9 1067 .8
Gain............. L 188.3 161.7 216.0 265.2 243 .4 263.6
Daily gain. . .............. 269 2.31 1.54 1.89 1.83 1.98

Daily ration fed:

Ground barley. . ........ 12,42 [0 10,40 [.......... 10.80 [..........
Ground corn.. .......... ... 1245 |........ .. 10.26 |.......... 10.21
Cottonseed cake.........1..........|.......... 2.36 2.34 |.
Sunflower silage. .. .. ....[ .. ... ... . 24 .50 24 .32
Alfalfa................ 22 .44 23.76 9.75 12.08 16.26 17.33
Maximum daily feed:

Ground barley.. .. .. .. .. 15,00 |.......... 14.00 [.......... 1290 |..........
Ground €OTD. . .. ov oo | e 1500 {........ .. 14.00 ... 12.00
Cottonseed cake. .. ......|..........|.. ... .. 3.00 300 e
Qunflower silage. .. ......| ... ...l oo 30.00 30.00

Feed required per ewt. gain

at feedlot:

Ground barley. . ........ 461.8 e ... 6742 ceeae....| 590.2

Ground corn............[..........] 539.0 ]| 5416 516.0

Cottonseed cake. .. ......| ... | 1530 123.7

Sunflower silage. .. .. ... | .. .oovoen .| 1588.4 1284 .1

Alfalfa. .. .............. 834.3 1028.8 631.8 637.5 889.6 876.9
Feed cost per cwt. gain at

feedlot ................. $7.50 $9.51 $13.90 $12.26 $8.87 $8.67
Selling price per ewt...... .. $7.20 $7.20 $8.25 $8.25 $14.11 $13.99
Dressing percentage (warm) | .. ........[.......... 62.4 61.5 59.9 60 4

5

Carcass grade (rank)... ... | ...l 4
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the steers fed corn. Each ton of barley fed replaced 1,606.65 pounds
of corn and 16.91 pounds of alfalfa hay, but required 86.92 pounds
more cottonseed cake and 902.70 pounds more sunflower sﬂage or
with feed prices used was worth only $13.74 per ton.

A 2-year average when barley was fed along with alfalfa to
2-year-old steers (table 4) again shows a somewhat slower rate of
gain for steers fed barley. The feed replacement value for each ton
of barley was 1,748.56 pounds of corn minus 43.04 pounds of alfalfa,
or, in other words, barley showed 86.60 percent the feeding value of
corn.

Table 5,—CORN vs. BARLEY-—CALVES

I-year data 2-year average
- 1924-25 1925-26 1926-27
Barley Corn
Barley Corn Dried pulp { Dried pulp
Ration fed Corn silage | Corn silage | Corn silage | Corn silage
Linseed-oil | Linseed-oil | Linseed-oil | Linseed-oil
cake cake cake cake
Alfalfa Alfalfa Alfalfa Alfalfa
Number calvesperlot. ... ............ .. 10 10 10 10
Number daysin period.................. 208 208 195 195
Feedlot weight atstart.................. 347 .8 348.5 351.3 350.1
Final feedlot weight..................... 785.0 781.5 744 .7 754.8
GainL..ocv e 437.2 433.0 393.4 404 .8
Dailygain........... . ... ... ... ... 2.10 2.08 2.02 2.08
Daily ration fed:
Ground barley. .. .................... 6.88 3.56
Ground corn. .. ........... ool 6.83 3.56
Driedbeetpulp.............. ... o oo 3.38 3.39
Cornsilage. . ........................ 9.16 9.15 9.78 9.78
Linsced-oif eake...................... 1.03 1.04 .99 .99
Alfalfa. ... ... i 4.90 5.67 4.28 4.46
Maximum daily feed:
Ground barley. .. .................... 9.4 5.3
Ground corn. .. ... oo 9.4 5.3
Driedbeetpulp. ... ... ..o 5.3 5.3
Cornsilage. . ........................ 12.0 12.0 13.0 13.0
Linseed-oil cake.................... .. 1.5 1.5 1.5 1.5
Feed required per cwt. gain at feedlot:
Ground barley. ...................._.. 331.5 176.7
Ground corn...............ooo o b 332.3 171.7
Driedbeetpulp. . .. ... oo i 167.7 163.3
Cornsilage. . ........................ 437.5 441.1 485.6 470.3
Linseed-oil cake.................... .. 49.2 49 .8 48.8 47.9
Alfalfa. . .. ... . 233.1 272 .4 212.8 215.0
Feed cost per cwt. gain at feedlot... .. .. .. $5.87 $6.40 $5.68 $5.74
Selling price per ewt.. F N $10.81 $10.64 $9 .88 $9.79
Dressing percentage (cold)............... 59.7 59.9 63.6 62.6
Carcassgrade.. .. ...................... 92 91 94 92
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Corn and Barley vs. Barley.—A comparison of corn and bar-
ley, made when a carbohydrate concentrate makes up only a rela-
tively small proportion of the total ration, cannot be expected to
show such clearly defined differences as are brought out when grain
and hay alone are fed. In a standard beet by-product ration com-
posed of grain, cake, wet beet pulp, and alfalfa hay, barley must
be considered at least equal to corn when fed in a barley-corn grain
mixture.

As shown in table 7, replacing one half of the barley with corn
made no difference in rate of gain nor any appreciable difference in
feed required per unit of gain. The increase in cost of gain is
almost entirely due to the higher cost of corn.

Each ton of corn added to the barley replaced 1,827.09 pounds
of barley but required 5.35 pounds more wet beet pulp and 208.56

Table 7—CORN AND BARLEY vs. BARLEY—CALVES
(2-year average 1931-32, 1932-33)

Ground corn
Ground barley Ground barley
Ration fed Cottonseed cake Cottonseed cake
Wet beet pulp Wet beet pulp
Alfalfa Alfalfa
Numbercalvesperlot..... ... ... ... ... ... ..., 9.5 9
Number daysinperiod. . .. ........ ... ... ... ... 192 192
Feedlot weight at start............................ 395.7 402 .3
Final feedlot weight. ... ... .. ... ... .. . ... ..., 808.1 815.3
GaIM. e o e it e e e e 412 .4 413.0
Daily gain... .00t 2.15 2.15
Daily ration fed:
Ground COFDL. .. .. vt ot e it e e e e e 2.41
Ground barley . .. .. ... 2 .41 4.61
Cottonseed cake. ... .. ... 7 .98
Wetbeet pulp...... ..ot 22.99 23.11
Alfalfa. . .. ... .. ... . 6.62 6.31
Maximum daily feed:
Ground corn. .. .. ... ... .e .. 3.6
Ground barley . .. .. .. ... 36 7.3
Cottonseed cake. ... .. .. ... i i 10 1.0
Wet beet pulp....... 30.0 30.0
Feed required per cwt. gain at feedlot:
Ground COTIM. .. o it et e e e e 112 .2
Ground barley ... ... .. ... 112.2 214.7
Cottonseed cake. .. ... ... ... ... 45.4 45.4
Wet beet pulp. .. ..o 1662.3 1062.0
Alfalfa . . oo oo 308.8 297.1
Feed cost per ewt. gain at feedlot. .. .............. .. $4.78 4 .53
Selling price Per Wb, .. ... ..o v oot e $5.89 $5.89
Dressing percentage (cold). .. ... ... ... 59.9 58.1
Carcass grade. . .. .. ..o 86 83
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pounds more alfalfa; or with feed prices used was worth only $15.60
per ton.

Dressing percentages and carcass grades had a tendency to be
higher when a half-and-half mixture of corn and barley, rather
than barley alone, was fed. The selling price on the two lots was
the same.

In this connection it should be remembered that the addition of
corn to a barley grain ration for calves has a decidedly beneficial
effect in checking trouble from bloating which in a percentage of
instances means death loss.

Barley and Dried Pulp vs. Corn and Dried Pulp.—Even though
barley, in a ration of dried beet pulp, linseed oil cake, corn silage,

Table 8~BARLEY AND DRIED PULP vs. CORN AND DRIED PULP—CALVES
{2-year average 1925-26, 1926-27)

Ground barley Ground corn
Dried pulp Dried pulp
Ration fed Linsced-oil cake Linseed-oil cake
Corn silage Corn silage
Alfalfa Alfalfa
Number ealves perlot. ..., ... ... .o 10 10
Numberdaysinperiod............................ 195 195
Feedlot weight at start. . .. ... ... ... ... ... .. .. .. 351.3 350.1
Final feedlot weight . . ... .. ... ... ... . .. .. 7417 754.8
Galll. . o et e e 393 .4 404 .8
Daily gain... .. ... ... i 2.02 2.08
Daily ration fed:
Ground barley .. ....... ... ... . . 3.56
Ground COTR. .. .. vttt i i e | e e '3.56
Driedbeet pulp.. .. ... ..o o i 3.38 3.39
Linseed-oilcake.. .. .. .. .. .. .. . ol .99 .99
Cormsage. ... .. ..l 9.78 9.78
Alfalfa. ... .0 . 4.38 4.46
Maximum daily feed:
Ground barley. .. ........ ... 5.3
Ground COTI. .. .t ie it it i 5.3
Dried beet pulp. . ... ... ... 5.3 5.3
Linseed-oil cake.. .. .. ... ... ... i 1.5 1.5
Cornsilage. . ...... .o il 13.0 13.0
Feed required per cwt. ga'n at feedlot:
Ground barley. .. ... ... o 176.7
Ground COFM. .. ..ottt e 171.7
Dried beet pulp .. .. .. ..o o 167.7 163.3
Linseed-oil cake .. .. ... ... ... oo oL 48.8 47.9
Cornsllage. . .. .. ... e 485 .6 470.3
Alfalfa. . ..o o 212.6 213.0
Feed cost per cwt. gain at feedlot......... .. ... .. .. 35.68 85.74
Selling price per ewt.. .. ..o 89.88 $8.79
Dressing percentage (eold). ... .. ... L 63 6 62.6
Carcass grade. . .. .. ...t e 94 Q2




18 CoLORADO EXPERIMENT STATION Bulletin 422

and alfalfa (table 8), did not produce quite as high gains as corn,
it produced gains that were slightly cheaper. Selling price per
hundredweight, dressing percentage, and carcass grade favored the
barley and dried pulp-fed group.

Each ton of barley fed replaced 1,943.41 pounds of corn and
27.16 pounds of alfalfa hay but required 49.80 pounds more dried
beet pulp, 10.19 pounds more linseed oil cake, and 173.17 pounds
more corn silage; or showed 93.00 percent the feeding value of corn.

Wheat.—Wheat has usually been worth too much for milling
to be considered a feed for livestock, and consequently experimental
work with wheat has been meager until recent years. General
conclusions based on tests with wheat at other stations are:

1. Low-grade wheat is a good cattle feed.

Table 9.—CORN AND WHEAT vs, WHEAT-—CALVES
(1-year data 1931-32)

Ground corn
Cracked wheat Cracked wheat
Ration fed Cottonseed cake Cottonseed cake
Wet beet pulp Wet beet pulp
Alfalfa Alfalfa
Number calves perlot........... ... ... ... .... 9 10
Number daysinperiod.... .. ... .. ... v.... 194 194
Feedlot weight at start.. .......................... 422 4 423 .8
Final feedlot weight. .. .......... .. ... .......... 887.8 840.0
Galn. oo 465.4 416.2
Daily gain. .. .. .. ..o 2.40 2.15
Dailv ration fed:
Ground COFD. .o ot vt o i e 2.47
Cracked wheat. .. ... ... ... ... .. 2.47 4.93
Cottonseed cake.... ... ... ..o i .98 .98
Wet beetpulp.... ... o 25.19 24 .31
Alfalfa. . ... 7.43 6.20
Maximum daily feed:
Ground COTIL. . . ..ot v i it it e i 4.0
Cracked wheat. .. ... ... .. ... .. ... ... ... 4.0 8.0
Cottonseed cake.... ... ... ... . 1.0 1.0
Wet beet pulp. ... .o ov e 30.0 30.0
Feed required per cwt. gain at fecdlot:
Ground COTR. .. .. oot it e T 102.8
Cracked wheat. .. .. ... ... . .. 102.8 229.7
Cottonseed cake.. .. .......... ... ... ... 41.0 45.8
Wetbeetpulp. .. ... oo 1050.0 1133.3
Alfalfa. . ... 309.9 288.8
Feerd cost per ewt gain at feedlot. .. .............. .. $4.64 $4.93
Selling price per cwt. . ...t $5.70 $5.55
Dressing percentage (cold) .......... ... 59.9 59.5
Carcass grade. ... .. ... 82 83







20 CoLORADO EXPERIMENT STATION Bulletin 422

or carcass grade, although it did enhance the selling price per hun-
dredweight. In other words, indications are that even though wheat
can be fed as the only grain in a beet by-product ration, the addition
of corn is profitable and desirable.

Wheat vs. Barley.— Feeding wheat or barley alone showed
(table 10) that ground barley produced the same rate of gain,
cheaper gains, and more condition as indicated by selling price,
and gave a 10-percent greater feed replacement value than wheat.
Each ton of wheat was equal to 1,853.72 pounds of barley and 449.28
pounds of wet beet pulp but required 1.74 pounds more cottonseed
cake and 154.11 pounds more alfalfa. In other words, barley seems
slightly superior to wheat, according to this one-season test, when

each is fed as the sole grain with wet beet pulp, cottonseed cake,
and alfalfa hay.

Table 10..—WHEAT vs. BARLEY—CALVES
(l-year data, 1931-32)

Cracked wheat Ground barley
Cottonseed cake Cottonseed cake
Ration fed Wet beet pulp Wet beet pulp
Alfalfa Alfalfa
Number calves perlot. . ... .. .. ... ... .. .. ..., 10 10
Number days in period............ ... .. ... 194 194
Feedlot weight at start....... ... ... ... it 423 .8 421.5
Final feedlot weight . .... ... ... ... . . it 840.0 839.0
Galll. . . e e e 416.2 417.5
Daily £ain. .. . oi it i e e e e 2.15 2.15
Daily ration fed:
Cracked wheat. .. ........ ..o i 4.93
Gound barkey . . .. .ot e 4.58
Cottonseed cake. ... ..ot it .98 .98
Wet beet pulp. .. ... oo 24.31 25.50
AlMalfa. ... .. e 6.20 5.84
Maximum daily feed:
Cracked wheat. .. .. .. ... .. i 8.0
Ground barley . . . .. .. oo 7.0
Cottonseed cake., ... ... il 1.0 ?‘0
Wet beet pulp.. ..o o ov i 30.0 30.0
Fecd required per ewt. gain at feedlot:
Cracked wheat. .. .. .. ... .. i 229.7
Ground barley . . ... .. | 212.9
Cottonseed cake. . ... ... o r i ne e i | 45.8 45.6
Wet beet pulp. ... ..o oror oo 1133.3 1184.9
AHalfa . . e s 288.8 271.1
Feed cost per ewt. gain at feedlot. ... ... ..o on $4.93 $4 .49
Selling price per ¢wh.. ... .. i e $5.55 85.70
Dressing percentage (cold). .. .. ... 59.5 58.1
Carcass grade. . .. .o oo e e 83 83




Irebruary, 1936 FaTTENING RATIONS FOR CATTLE 21

Corn and Wheat vs. Corn and Barley.— A half-and-half mix-
ture of ground corn and ground wheat is a more desirable combi-
nation than corn and barley (table 11), since it produces greater
gains and cheaper gains.

Every ton of wheat fed replaced 2,125.00 pounds of barley,
125.00 pounds of corn, 49.24 pounds of cottonseed cake, 1,467.80
pounds of wet pulp, and 45.45 pounds of alfalfa. Using feed prices
as indicated, wheat, in a wheat-and-corn mixture, showed 123.83
percent the feeding value of barley in a barley-and-corn mixture.

This test again emphasizes the advisability of feeding wheat
mixed with corn rather than feeding it as the sole grain concentrate
in the fattening ration.

Table 1L.—CORN AND WHEAT vs. CORN AND BARLEY—CALVES
(2-year average 1931-32, 1932-33)

Ground corn Ground corn
Cracked wheat Ground barley
Ration fed Cottonseed cake Cottonseed cake
Wet beet pulp Wet beet pulp
Alfalfa Alfalfa
Number calvesperlot. ... ... ... ... ... ... ... .. .. 9.5 9.5
Number daysin period. . ... .. .. ... .......... ... 192 192
Feedlot weight at start .. .. .. ... ... ... ... ....... .. 392.7 395.7
Final feedlot weight. ... .......................... 830.1 80§ .1
Galn. . oo 437 .4 412 .4
Daily gain... ... ... ... . 2.28 2.15
Daily ration fed:
Ground COrn. .. ...l 2.40 2.41
Cracked wheat. .................. .. ... ... ..., 2.40
Ground barley . ...... .. ... . . . o 2 .41
Cottonseed cake. . .............................. .97 .97
Wet beet pulp.............. 22 16 22.99
Alfalfa. . .. .. 6.98 6.62
Maximum daily feed:
Ground COrn. ... ... i 3.6 3.6
Cracked wheat............................. ..., 3.6
Ground barley .. .. ....... .. ... ... e e 3.6
Cottonseed cake................. ... . . 1.0 1.0
Wetbeetpulp............ .. ... ... .. .. ... 30.0 30.0
Feed required per cwt. gain at feedlot:
Ground Corn. .. .......... ... 105.6 112.2
Cracked wheat. . ............................... 105.6
Ground barley...... ... 112.2
Cottonsced cake.............. ... ... 42.8 45.4
Wetbeet pulp........ ... .. . i 984 .8 1062.3
Alfalfa. . .. ..o oo 3004 308.8
Feed cost per ewt. gain at feedlot. .. .. .......... .. .. $4.068 $1.78
Selling price per ewt.. ... .. .. ... . $5.82 $5.89
Dressing percentage (cold). .. ...................... 59.9 59.9
Carcass grade*. .. .. .. .. .. ... ... . . ... {2 86

*1-year data
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ered has made it necessary for the average Colorado feeder to
apportion from 75 to 225 tons of pulp over his entire season’s feeding
operation.

Sugar-beet By-product Concentrates.—Molasses, dried pulp, or
dried molasses pulp should be considered as concentrates in any
fattening ration and should therefore be fed in much the same
manner as corn and barley.

Dried Beet Pulp and Dried Molasses Beet Pulp.—Dried beet pulp
is merely wet beet pulp with the moisture extracted by drying the
pulp with waste steam. During late years, very little dried pulp
has been on the market. Almost all dried pulp is mixed with dried
molasses and sold as dried molasses beet pulp. A ton of sugar beets
will produce 95 pounds of plain, dry pulp.

Table 12.—CORN vs. DRIED MOLASSES BEET PULP—3-YEAR-OLDS
(1-year data 1921-22)

Dried molasses
Corn beet pulp
Ration:fed Cottonseed cake Cottonseed cake
Sunflower silage Sunflower silage
Alfalfa Alfalfa
Number steers perlot. ............................ 10 10
Numberdaysinperiod............................ 140 140
Feedlot weight atstart. . ...................... .. .. 1054.5 1051.8
Final feedlot weight.. ... .. .. ...................... 1319.7 1344 .8
Gain. . o e 265.2 293.0
Daily gain. .. .. ... 1.89 2.09
Daily ration fed:
Ground COTM. .. ..o i 10.26 J
Dried molasses beet pulp .. .. .. .. ... e 11.35
Cottonseed cake. ... .. ... ..o i 2.34 2.57
Sunflower silage. . .. ... L Lo 24.32 24 .50
Alfalfa. . ..o 12.08 9.60
Maximum daily fecd:
Ground corn ... .. ... 14.00
Dried molasses beet pulp. . .. .. .. ..o oo e 14.00
Cottonseed cake.... ... ... ... . 3.00 3.00
Sunflower silage. . .. ... . 30.00 30.00
Feed required per ewt. gain at feedlot:
Ground COTTL. .. .. ittt e e 541.6
Dried molasses beet pulp .. .. .. ..o oo 542.3
Cottonsced cake.. .. .. ... ... o oo 123.7 122.6
Sunflowersilage.. .. ... ... . o oo 1284 .1 1170 4
Alfalfa. oo 637.5 458 .8
Feed cost per ewt. gain at feedlot. .. .. .. ... ... ...
Selling price perewt, . ... .. .. ... . L 88.25 $§8.25
Dressing percentage. ...... ... G1.5 63.0
Carcass grade (rank) .. .. .... .. .. i 5 1
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sunflower silage, and 659.05 pounds of alfalfa hay in producing
equal gains; or with feed prices used was worth $23.41.

Dried Molasses Beet Pulp vs. Barley.— Comparing barley and
dried molasses beet pulp fed to 3-year-old steers (table 13), the
rate of gain when dried molasses beet pulp is used is even greater
than with corn, as shown in the previous table. Feed cost per hun-
dredweight gain is approximately one third greater where barley
is used. Apparently dried molasses beet pulp cut down necessary
amounts of all feeds used per unit of gain. Selling price per hun-
dredweight was $8.25 for both lots, but dressing percentage and
carcass grade favored the steers fed dried molasses beet pulp.

Each ton of dried molasses beet pulp replaced 2,486.45 pounds
of barley, 112.12 pounds of cottonseed cake, 1,541.58 pounds of

Table 13.—BARLEY vs. DRIED MOLASSES BEET PULP—3-YEAR-OLDS
(1-year data 1921-22)

Dried molasses
Barley beet pulp
Ration fed Cottonseed cake Cottonseed cake
Sunflower silage Sunflower silage
Alfalfa ¥ Alfalfa
Number steersperlot. .................. ... ... ... 10 10
Number days in peried.... ... ......... ... .. .... 140 140
Feedlot weight atstart. . .. ........................ 1051.7 1051.8
Final feedlot weight. ... ....................... .. .. 1267 .7 1344 .8
Gain. ... 216.0 293.0
Daily gain. .. .. ... 1.54 2.09
Daily ration fed:
Ground barley . 10.40
Dnedmo]assesbeetpulp............4........... 11.35
Cottonseed cake.................. ... ... ... .. 2.36 2.57
Sunflowersilage .. .. ... ... ... ... 24 .50 24 .50
AMalfa. ... ... L 9.75 9.60
Maximum daily feed:
Ground barley . . S 14.00
Drledmolassesbeetpulp..A..,,................. 14.00
Cottonseed cake. ... ............ ... ... . ... 3.00 3.00
Sunflower silage. . .. ... ... ... ... ... 30.00 30.00
Feed required per cwt. gain at feedlot:
Ground barley . 674.2
Dnedmolasseabeetpulp 542 .3
Cottonsecdcake4...4..A.......,.......A..A..A. 163.0 122.6
Sunflower silage.. .. ...... ... o 1588 4 1170 .4
Alfalfa. ... ..o o 631.8 455.8
TFecd cost per cwt. gain at feedlot. .. .. ...... .. ... ..
Selling price per cwt.. ... .. .ovv ittt $8.25 $8.25
Dressing percentage.................oi ... 62 .4 63.0
Carcass grade (@ank). ... ...... ...t 4 1
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sunflower silage, and 638.02 pounds of alfalfa hay; or was worth
$29.48.

Yearlings are apparently not able to handle bulky dried molas-
ses beet pulp as efficiently as 3-year-old steers. Barley fed in a
ration of cottonseed cake, sunflower silage, and alfalfa hay made
somewhat larger gains than steers fed dried molasses beet pulp
in a similar ration (table 14). Feed cost per unit of gain was,
however, cheaper with the pulp-fed steers. They also showed a
higher selling price. There was little difference in dressing percent-
age and carcass grade.

Each ton of dried molasses beet pulp replaced 1,924.93 pounds
of barley but required 10.31 pounds more cottonseed cake, 55.27
pounds more sunflower silage, and 114.25 pounds more alfalfa to
produce equal gains; or was worth $16.59, using afore-quoted feed
prices.

Table 14—DRIED MOLASSES BEET PULP vs. BARLEY— YEARLINGS
(1-vear data 1922-23)

Dried molasses
Ground barley beet pulp
Ration fed Cottonseed cake Cottonseed cake
Sunflower silage Sunflower silage
Alfalfa Alfalfa
Number steers per lot. .. ... ... .. ... .. ... ... 10 10
Number days in period.... .. ... ... .. .. ........ 180 180
Feedlot weight at start. ... . ... ... .. ... ... ... .. .. 712 .8 722.7
Final feedlot weight . .... ... ... ... . ... .. ... .. .. 1119.8 1119.0
Gain.. ..o 407.0 396.3
Dailygain. .. ... ... ... .. .. 2.26 2.20
Daily ration fed:
Ground barley ........ ... ... ... ... 10.6
Dried molasses beet pulp .. .. .. .. .. .. ... 16.7
Cottonseed cake............ ... ... . L 2.1 2.1
Sunflower silage .. .. ......... ... ... .. .. .. .. .. .. 15.7 15.6
Alfalfa. . .. ... 7.3 7.7
Maximum daily feed:
Ground barley . .. .. .. ... .. L 14.00
Dried molasses bect pulp.. .. ... ... .. .o 14 .00
Cottonseed cake. .. .. ... o o 3.00 3.00
Sunflower stlage .. .. .. .. ... ... 25.00 23.00
Feed required per ewt. gain at feedlot:
Ground barley . . ... .. ... 466.7
Dried molasses beet pulp .. .. .. ... o b 484 .9
Cottonseed cake....... ... ... . i 93.3 95.8
Sunflower silage .. . .. .. o 694 .7 708.1
Alfalfa. . ..o e 323.3 351.0
Feed cost per cwt. gain at feedlot................. .. $8.25 37 .61
Selling price per ewt. ... ... ... .l $10.14 $10.35
Dressing percentage (warm)....................... 63.0 63.8
Carcass Erade. . .. .ot vt et e e 88 87
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Dried Beet Pulp vs. Dried Molasses Beet Pulp.—A 2-year aver-
age showing the comparative value of dried pulp and dried molasses
pulp in a ration of barley, cottonseed cake, corn silage, and alfalfa
hay for calves (table 15), shows the two feeds to be approximately
equal in feeding value. Rate of gain, cost of gain, selling price, and
dressing percentage give no decided advantage to either of these
two feeds. ,

Each ton of dried beet pulp replaced 2,026.72 pounds of dried
molasses beet pulp, 7.29 pounds of barley, 2.43 pounds of cottonseed
cake, and 9.71 pounds of alfalfa, but required 1.21 pounds more
corn silage. With feed prices used, each ton of dried pulp was worth
$14.33, or 102.36 percent the value of dried molasses beet pulp.

Table 15—DRIED PULP vs. DRIED MOLASSES PULP—CALVES
(2-year average 1925-26, 1926-27)

. Ground barley Ground barley
Dried pulp Dried molasses pulp
Ration fed Cottonseed cake Cottonseed cake
Corn silage Corn silage
Alfalfa Alfalfa
Number calves perlot.............. ... ... ... ... 10 10
Number days in period. .. ....... ... ... ... ..., 195 195
Feedlot weight at start ... ...... ... ............... 348.0 349.3
Final feedlot weight............................... 745.8 746.1
Galnl. ..o e e 397.8 396.8
Daily gain. .. .. ... i e 2.04 2.03
Daily ration fed:
Ground barley . .. .. ... .. .. . ... e, 3.57 3.57
Dried beetpulp. ... .. ... i i 3.36
Dried molasses beet pulp .. .. .. .. ... ] 3.39
Cottonsced cake.. ........ ... ... i .99 .99
Cornsilage. ... .. ..o i e 9.20 9.17
Alfalfa. . ..o 4.20 4.20
Maximum daily feed:
"Ground barley. .. .. ... ... 5.3 5.3
Driedbeet pulp. ... ...l 5.3
Dried molasses beet pulp........ ... ... ... ..., 5.3
Cottonseed cake. . .. covn i 1.5 1.5
Cornsilage. ... .. e et e 12.0 12.0
Feed required per ewt. gain at {eedlot:
Ground barley. . ... oo oo 174 .8 175 .4
Driedbeetpulp. ... .. ... i 164.7
Dried molasses beet pulp. ... .. ... .. i 166.9
Cottonseed cake.... ... e 48.7 48.9
Cornsilage. ... ... ... ... ... ... 451 .4 451.3
Alfalfa. . ... e 206.1 206.9
Feed cost per ewt, gain at feedlot.. ... .. ............ 25.36 $5.41
Selling price peT eWh. . ... o0 oot it i $9.86 89 .84
Dressing percentage (cold). .. ...................... 62.5 62.5
Carcassgrade .. .. ... ... ... i 20 88
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case the final discard molasses, in addition to its quota of sugar,
contains about 15 percent of raffinose, which is a carbohydrate, and
which should enhance its value over the other discard molasses.

. Molasses adds palatability to a fattening ration and conse-
quently often shows a higher feeding value than the actual feed
nutrients in the molasses might seem to justify. Manufacturers of
prepared feeds recognize this beneficial quality and frequently use
molasses in their feed mixtures. In beet-growing districts, beet
molasses, if available, can be used to advantage in any fattening
ration.

Beet molasses may be hand-fed or self-fed to cattle. It is always
wise to start feeding a small amount, not over 0.5 pound per head
daily, and then to increase it gradually. Although it is customary
to feed a maximum of only 4 to 6 pounds daily, aged steers will

Table 16.—BEET MOLASSES—2-YEAR-OLDS

2-year-olds
3-year-olds 2-year average
1-year data 1914-15 1916-17, 1918

Ground Ground Ground Ground

barley barley barley barley
Molasses Molasses
Ration fed Corn Corn Corn Corn
silage silage silage silage

Alfalfa Alfalfa Alfalfa Alfalfa

Number steers per lot... .. ...................... 10 10 9.5 9.5
Number days in period. ... .................. .. .. 70 70 133 133

Feedlot weight at start.......................... 1041.3 1062 .8 §10.9 800.1
Final feedlot weight. ... ... .. .. ... .. ... ..., 1255.0 1247 .0 1063.5 1037.3
GaINL . 213.7 184 .2 252.6 237 .2
Daily @ain. .. ...t i e e 3.05 2.63 1.90 1.78

Daily ration fed:

Ground barley . ........ ... ... .o 8.01 9.91 6.72 §.34
Beet molasses.. .. ........ ... ... L 4.87 | 270
Cornstlage. . ... oot 36.68 36.64 22.97 23.01
Alfalfa. . ..o 8.03 9.31 9.21 9.18
Maximum daily feed*
Ground barley ... ......... .. .. ... L.
Beet molasses. . .. ........ . o il
Cornsilage. . .......... ... L
Feed required per ewt. gain at {cedlot:
Ground barley. .. .. ... ... o o oL 262 .3 376.6 3499 471.6
Beet molasses .. .. ........ ... ... L 159.6 146.3 | ... ... ..
Corn slage. . .. ..ooo vttt 1201.5 39: 1204 .1 1284 .1
Alfalfa. . .. ... oo 263.0 353.7 483.3 513 .4
Feed cost per ewt. gain at feedlot..... .. ... ... .. $6.75 $7.93 $8.38 $0.18
Selling price per ewt.. ... ... .. ... oL, 37.20 $7.20 $14.54 S14.43
Dressing percentage (warm) ... .. ................b......... ... .. G1.2 62.7

*Not available.
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consume 8 to 10 pounds daily without apparent injury. There is a
point, however, beyond which molasses may not be fed safely. Too
heavy feeding results in sickness, with symptoms popularly called
“blind staggers,” and post mortem shows greatly enlarged kidneys.
If it is desired to self-feed molasses, it should be thoroughly cooled
in a tank before the cattle are given access to it, and enough other
feed should be included in the ration to produce proper balance.
Beet molasses is sometimes mixed with wet beet pulp at the factory
and the mixture hauled and fed in drylot.

Beet molasses added to a ration of barley, corn silage, and
alfalfa hay for 3-year-old steers (table 16) increased rate of gain
considerably and also cheapened the cost of producing unit gains.

Table 17.—VALUE OF MOLASSES—YEARLINGS

l-year data 1-year data
1922-23 1923-24
Ground Ground Ground Ground
barley barley barley barley
Molasses | Sunflower | Molasses Corn
Ration fed Sunflower silage Corn silage
silage silage

Alfalfa Alfalfa Alfalfa Alfalfa

Numbersteersperlot....... ... .....cooviiii il oo i oo, 10 10
Number days in period.... . 186 186
Feedlot weight at start. . ........................ 715.7 716.5 758.2 756.8
Final feedlot weight . ... ........................ 1127.8 1094.0 1180.0 1178.0
Galll. . 412.2 377.5 421.8 421.2
Daily gain............ o 0 2.29 2.10 2.27 2.26

Daily ration fed:

Ground barley......... ..., 10.2 10.8 11.57 11.81
Molasses. . ... e 3.7 oot 3.86
Sunflower silage .. .. ... ... . ... .. L. 15.2 18.3
Cornsilage. . .... ... ... . i e e 18 .29 18.17
Alfalfa. . ... oo 8.0 8.8 7.22 8.09

Maximum daily feed:

Ground barley. .. .......... ... o e, 14.00 16.00 15.00 17.00
Molasses. ... ... .. i i 6.00 [.......... 5.00
Sunflower silage .. .. .. ... ... o 23.00 25.00 | ...
Cornsilage. . ........ ..o i e e 25.00 25.00
Feed required per ewt. gain at feedlot:
Ground barley. .. ... ... . i 445.1 517.0 510.1 521.6
Molasses. . .. .. .. ... 163.2 170.2
Sunflower silage .. .. .. ... i 663.9 871.7 RESSSLIRN RSN
Cornsilage. . .. .. ... e e 806.7 802.2
Alfalfa. . ..o 348.2 420.9 318.3 357.3
Feed cost per cwt. gain at feedlot............... .. $7.21 $7.86 $8.36 $7.92
Relling price Per cwt. . ... .o ov v v i en 39.99 $9.86 %9 .62 £9.61
Dressing percentage (Warm) . .................... 63.1 63.3 63.6 62.5

Careass grade. . .. ..o e 89 87 91 94
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SUGAR-BEET BY-PRODUCT ROUGHAGES

Wet Beet Pulp.—Even though wet beet pulp is very high in
moisture and low in protein and lime content, it seems to fit per-
fectly into the fattening ration by furnishing succulence and appar-
ently a high-quality carbohydrate, and consequently inducing high,
vet cheap, gains in an otherwise balanced ration. A cheaper and
more efficient roughage than wet beet pulp is yet to be found for
Colorado beet-producing areas. For 30 years it has been the foun-
dation upon which cattle feeding in Northern Colorado has been
built. In the Arkansas Valley and the Uncompahgre and Grand
Valleys, farmers have not called for all the pulp produced, so that
in those districts considerable pulp is fed in factory-owned feed-
yards close to the sugar factory and leased to the feeder. Such
location saves some cost of hauling, but does not put the fertilizer
out on each farm growing beets.

A farmer-feeder, of course, needs no profit beyond market

Table 18—~WET PULP ADDED TO GRAIN-CAKE-HAY RATION—CALVES
(4-year average 1927-28, 1928-29, 1929-30, 1930-31)

Ground barley Ground barley
Cottonseed cake Cottonseed cake
Ration fed Wet beet pulp
Altalfa Alfalfa

Number of calvesperlot.......................... 9.5 8.75
Number of daysinperiod................. ... .. .. 192.75 192.75
Feedlot weight atstart . ... ... ... ... ... ... 393.2 391.8
Final feedlot weight. ... ...... ... ... ............. 801.2 780.1
Gailn. ... 408.0 388.3
Daily gain. .. .. ... ... .. 2.12 2.01
Daily ration fed:

Ground barley. .. .. ... ... .. ... L 4.69 6.35

Cottonseed cake. ... ...... ... ... ... . 1.00 1.00

Wet beetpulp. . ... ... . ... ... . 26.73

Alfalfa. ... oo 5.61 9.66
Maximum daily feed:

Ground barley. .. ... ... ... oo 6.5 8.2

Cottonseed cake. ... ... .. ... ... ... . .. 1.0 1.0

Wetbeetpulp. ... . ... . .. 34.8
Feed required per cwt. gain at feedlot:

Ground barley . ... .. ... ... . 222.7 312 .4

Cottonseed cake. ... ... .. ... ..o oL 47.6 49.3

Wetbeetpulp. . ..o oo 1259.8

Alfalfa. ... ..o 267.3 483.0
Feed cost per ewt. gain at feedlot. ... .. .. .. ... .. .. $4.65 $5.55
Selling price Per ¢Wt... .. .. ... oot $11.14 $11.05
Dressing percentage (cold)................. ... ..., 59.4 58.8
Carcass grade. . .. ... e e e 92 91
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return for feed and the fertilizer to enable him to maintain feeding
operations year after year.

In a 4-year average when wet pulp was added to a ration of
grain, cake, and hay (table 18), gains were increased and feed cost
was lowered; selling price, dressing percentage, and carcass grade
increased.

Each ton of wet beet pulp replaced 142.40 pounds of barley,
2.70 pounds of cottonseed cake, and 342.43 pounds of alfalfa; or
.with feed prices used was worth $2.69 per ton.

Wet Beet Pulp vs. Dried Beet Pulp.—Wet beet pulp and dried
beet pulp are really two entirely different {eeds, despite the fact
that one is the other with moisture extracted. Wet beet pulp is a

Table 19.—WETI BELELI PULP vs. DRIED BEET PULP—CALVES
(2-year average 1925-206, 1926-27)

Ground barley Ground barley
Cottonseed cuke Cottonseed cake
Ration fed Corn silage Corn silage
Wet pulp Dried pulp
Alfalfa Alfalfa
Number calves perlot. ... ........ ... ... ... .. .. 10 10
Number daysin pertod. ... ... ... 0oL 195 195
Feedlot weight at stavt. ... .. .. ... ... . ... ... . ... 348.1 348.0
Tinal feedlot weight. . .. .. .. ... ... .. ... . ... . .. .. 752.2 745.8
Galn. ... e 404.1 397 .8
Daily gain. .. .. ... . oo 2.07 2.04
Daily ration fed:
Ground barley . .. ... .. . 4.8 3.57
Dried beet pulp. ... .. ... . 3.36G
Cottonseed cake.. .. ...... ... ... .o .99 .99
Wet beetpulp...... ... L 16.47
Cornsilage. . ... ... ... . 8.22 9.20
Alfalfa . o000 4.05 4.20
Maximurm daily feed:
Ground barley . .. .. ... . 8.0 5.3
Dried beet pulp. . .. .. .. ... oL 5.3
Cottonsced cake. ... ..o o o 1.5 1.5
Wetheet pulp. . ... .. ..o o 20.0
Cornsilage. . ........ ... . 9.5 12.0
Feed reguired per ewt. gain at feedjot:
Ground bartey. .. ... ... Lo 235.5 174.8
Dried beet pulp. ... oo oo e 164.7
Cottonseed cake. . ... ... . o 47.9 48.7
Wetbeetpulp...... ... . . 791.5
Cornsilage. . .............. ... . i 3968 451 .4
Alfalfa .. oo oo 196. 1 206.1
TFeed cost per ewt. gain at feedlot. .. .. .. .. .. ..., .. .. $5.07 $5.36
Selling price perewt... .. ... o $9.91 83,86
Dressing percentage {cold)......................... 62.3 62.5
Careass grade. . .. oot 91 90
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able supplement for a molasses, cake, and hay ration than corn
silage. The steers fed wet beet pulp (table 20) made greater gains
and produced gains for considerably less than those fed corn silage.
Then also, the selling price per hundredweight and the dressing
percentage were greater for the pulp-fed cattle.

When fed to 3-year-old steers, each ton of corn silage replaced
3,162.40 pounds of wet beet pulp and 6.46 pounds of alfalfa but
required 74.34 pounds more beet molasses and 40.14 pounds more
cottonseed cake.

With 2-year-old steers, each ton of corn silage replaced 3,983.24
poutids of wet beet pulp but required 43.18 pounds more beet
molasses, 32.80 pounds more cottonseed cake, and 73.73 pounds of
alfalfa. '

Table 20.—WET BEET PULP vs. CORN SILAGE—2-YEAR-OLDS

3-year-olds 2-year-olds
l-year data 2-year average
1914-15 1916-17 1918
Molasses | Molasses | Molasses | Molasses
Cottonseed|Cottonseed|Cottonseed| Cottonseed
Ration fed cake cake cake cake
Wet pulp |[Corn silage] Wet pulp |Corn silage
Alfalfa Alfalfa Alfalfa Alfalfa
Number steers perlot................0.. ... ..., 10 9 9.5 9.5
Number days in period........... ... ... ... 70 70 133 133
Feedlot weight at start.. .......... ... ... L 1047.5 1050.5 §25.5 811.3
Final feedlot weight. ... ... ... ... ... ... .. 1273.5 1226.1 1106.3 1050 .4
Gaill. . o 226.0 175.6 280.8 239.1
Daily gain. .. .. .. .o i 3.23 2.51 2.11 1.80
Daily ration fed:
Beet molasses. . ...l 4.88 5.26 3.87 3.96
Cottonseed cake............. .o oL 2.64 2.85 2.75 2.84
Wet beetpulp....... ... o S0.62 | ...l 7110 ...
Cornsilage. ... ... 39.62 |.......... 30.72
Alfalfa. . ..o o 13.69 10.51 9.46 9.17
Maximum daily feed:*
Beet molasses. . ...... .. ..
Cottonseed cake. ... ....... ... o oL
Wet beetpulp. ...... ... o i
Corn silage. . .. .. .....
Feed required per ewt. gain at feedlot:
Beet molasses. . .. ... o oL ool 151.0 200.7 83.7 220.3
Cottonseed cake. ... ..o 81.9 113.6 130.7 158.5
Wet beet pulp. .. ..o o 2497 .2 e 33764
Cornsilage. . ...... ..o i i | 18793 L. L. .| 16953
Alfalfa. . ..o oo 4241 419.0 448.0 510.5
Feed cost per cwt. gain at feedlot................. $5.21 87.94 36.79 $9.35
Selling price per cwt. . oo i vt ve i e e $7.20 $7.20 $14.84 814 .21
Dressing percentage (warm). .. .. .. .....oooov vl oo 61.4 59.9

*Not available.
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Corn Silage as a Supplement to Wet Beet Pulp.—Although the
fattening qualities of wet pulp are well recognized, the allotment
to the average beet grower in Northern Colorado (75 to 125 tons)
is too small to allow feeding all the animals will take; for in that
case pulp will give out before the animals are finished, and expe-
rience has shown that cattle carried for a considerable time on pulp
will not do well in the final stages of fattening upon dry feeds, espe-
cially with cottonseed cake or molasses in the ration. However, a
specified wet-pulp allotment does not necessarily have to be the
limiting factor in the number of cattle the feeder can put into the
feedlot. Where other cheap carbonaceous roughages such as corn
silage, corn fodder, and potatoes are available, they offer a means of
stretching a given tonnage of wet pulp over a feeding period.

According to the 3-year average reported in table 21, the

Table 21.—CORN SILAGE AS A SUPPLEMENT TO WET BEET PULP—CALVES
(3-yeur average 1926-27, 1927-28, 1928-29)

Ground barley Ground barley
Cottonseed cake Cottonseed cake
Ration fed Wet pulp Wet pulp
Corn silage
Alfalfa Alfalfa
Number calves perlot..... ... ... ... ............. .. 10 9.33
Number days in period.. .. ........................ 190 .67 190.67
Feedlot weight at start.. ........................ .. 358.9 360.3
Final feedlot weight. . .. .......................... 7449 754 .0
Gain......o. o 386.0 393.7
Daily gain... ... ... 2.02 2.06
Daily ration fed:
Ground barley . .. .......... . 4.69 4.59
Cottonseed cake. . .............................. 1.04 1.03
Wetbeetpulp. ... ... i 15.79 25.04
Cornsilage. . ......ov i 7.08
Alfalfa. . .. ... 4.05 5.62
Maximum daily feed:
Ground barley . .. .. ........ . . . L 7.5 .3
Cottonseed cake............ ... 1.2 1.2
Wetbeet pulp. .. ... ov o 22.3 33.0
Cornsilage. . .. ... 7.7
Feed required per cwt. gain at feedlot:
Ground barley . .. .. ... ... .. 232.0 222 9
Cottonseced cake............. ..o 51.2 50.0
Wet beet pulp. .. .. .. oo 774 .2 1210.0
Cornsilage. . .. .. ... . . .. 347.7
Alfalfa. ... ... 201.7 271.2
Feed cost per cwt. gain at feedlot. ............... .. $5.01 $4 .68
Selling price per ewt.. ... .. ... ..o $12 .44 $12.38
Dressing percentage {cold)............... ... ... .. 61.2 60.9
Carcass grade. . .. .. .. ... .. 94 91
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Each ton of cull potatoes fed replaced 13.22 pounds of barley,
2.45 pounds of cottonseed cake, and 1,776.31 pounds of wet beet
pulp but required 36.22 pounds more alfalfa hay; or with feed prices
used potatoes were worth $1.13 per ton.

Wet vs. Pressed Pulp.—A few years ago there existed a consid-
erable demand for wet pulp from feeders located too far away from
the factories to permit economical hauling. Presses were installed
at several factories to widen the pulp-feeding territory. These
presses removed some of the free moisture of wet pulp and in-
creased dry-matter content to 15 percent. Ordinary wet pulp gen-
erally contains only about 10 percent dry matter. In other words,
one half more dry matter is found in pressed pulp than the wet
pulp, or two thirds of a ton of pressed pulp (85 percent moisture)
contains as much dry matter as a ton of wet pulp (90 percent
moisture).

Table 22.—CULL POTATOES AS A SUPPLEMENT TO WET BEET PULP—CALVES
(2-year average 1929-30, 1930-31)

Ground barley Ground barley
Cottonseed cake Cottonseed cake
Ration fed Wet pulp Wet pulp
Cull potatoes
Alfalfa Alfalfa
Number of calves perlot. . ... ... ... ... .. ...... 10 10
Number of days in period . .. .. .. ... . ... ... .. .. 194.5 194.5
Feedlot weight at start. .. ... ... ...... ... ... .. .. 415.3 418.3
Final feedlot weight. ... .. .. .. ... ... ... . oL 838.0 836.3
GAalnl . oo e 422.7 418.0
Daily gain. .. .. ... 2.17 2.15
Daily ration fed:
Ground barley . .. .. ... ... .. 4.51 4.51
Cottonseed cake........ ... ... .. i .08 .98
Wetbeetpulp. .. .. ... i 21.43 28.84
Cull potatoes. . .. .o 8.66
Alfalfa. . .. o 6.04 5.83
Maximum daily feed:
Ground barley. .. .. ... .. ..o 6.0 6.0
Cottonseed cake. ... .. ... ... i 1.0 1.0
Wet heet pulp. .. ..o o 27.5 37.5
Cull potatoes. ... .o oo 10.0
Feed required per cwt. gain at feedlot:
Ground barley . .. .. .. .. e 206 8 209.5
Cottonseed cake. . ... ..o 45.5 46.0
Wetbeetpulp. ... ...l 984 .6 1347 .5
Cull potatoes. . .. ..o e 408.6
AMfalfa. . . 284 .2 276.8
Feed cost per ewt. gain at feedlot................... $5.09 84 .60
Selling price per ewt.. ...l 39.07 39.20
Dressing percentage (cold)........... ... ... 59.7 59.5
Careass grade .. .. oo e e e e &9 90
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A 3-year summary (table 23) comparing wet and pressed pulp
in a ration composed of barley, cottonseed cake, and alfalfa hay,
showed no material advantage in favor of pressed pulp. Pressed
beet pulp slightly increased gains but also increased cost of gain.
There was practically no difference in selling price, but dressing
percentage and carcass grade were higher for the cattle fed pressed
beet pulp.

Each ton of pressed beet pulp replaced 2,221.61 pounds of wet
pulp, 10.28 pounds of barley, and 1.29 pounds of cottonseed cake
but required 83.91 pounds more alfalfa; or showed 92.80 percent the
feeding value of wet beet pulp at given prices.

Storage Studies with Pressed Beet Pulp.—The greater percent-
age of the feeders haul pulp daily to their cattle; however, there are
some who prefer to lay in their pulp supply during the fall. In order

Table 23.—WET vs. PRESSED PULP—CALVES
(3-year average 1926-27, 1927-28, 1928-29)

Ground barley Ground barley
Cottonseed cake Cottonseed cake
Ration fed ‘Wet pulp Pressed pulp
Alfalfa Alfalfa
Number of calvesperlot........................... 9.33 9.67
Number of daysinperiod. ........................ 190 .67 190.67
Feedlot weight atstart. ... .. .. .. ... ... .. ..... ... 360.3 360.2
Final feedlot weight . ... ........ ... ... .. ........ 754.0 760.7
Gain. . ..o 393.7 400.5
Daily gain. .. .. ... .. o 2.06 2.10
Daily ration fed:
Ground barley . .......... ... .. ... .. .. ... 4.59 35
Cottonsced ecake. ... .. ... .. .. Lo 1.03 1.03
Wetbeetpulp. ... ... 25.04
Pressed beet pulp. ... .. ... .. o 22 89
Alfalfa. . ..o 5.62 6.27
Maximum dalily feed:
Ground barley . .. ........ ... . 7.3 7.5
Cottonseed cake......... ... .. 1.2 1.2
Wetheet pulp.... ... oot i 33.0
Pressed beet pulp. ... ... e 30.3
Feed required per cwt. gain at feedlot:
Ground barley. .. ... ... ... ... . 222 9 217.3
Cottonseed cake.. .. ....... ... . ... oL 50.0 49.3
Wet beet pulp.... .. oo v e 1210.0
Pressed beet pulp..... .. .. ... o 1089 .3
Alfalfa. . ..o 271.2 316.9
Feed cost per cwt. gain at feedlot. ... ......... .. .. 81.68 $1.99
Selling price perewl... ... ... o $12 .38 $12 .41
Dressing percentage (cold) ... ...................... G0.0 61.4
Carcassgrade. . .. .. ... .. .. . .. e, 91 a3
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to determine the percentage loss in storage, the following data was
compiled.

A test was made, using two types of silos for storing beet pulp.
The experiment was conducted with pressed beet pulp, but the
results probably are applicable to wet beet pulp in the same com-
parative way. At least, this is the best measure available, pending
definite data on wet pulp. Wet pulp varies from 5.5 to 6 percent
in moisture between first and final dates of its use, so that there is
almost as great a difference in its moisture content at different
periods as there is between wet pulp and pressed pulp at the begin-
ning of the season.

A trench silo was constructed with ordinary serapers and was
100 feet long, 5 feet deep, with sloping sides, having an average
width of 12 feet. A straw silo was constructed with 6-inch posts,
12 feet in length and with 60-inch woven wire stretched on both
sides of the posts, and with straw packed between the two layers of
wire. The straw silo also was 100 feet long, 5 feet deep, and 12 feet
wide. Each silo was estimated to hold 150 tons of pressed pulp at
50 pounds per cubic foot.

In this test 304.5 tons of pressed pulp were shipped from the
Loveland factory. One half of each carload was stored in the trench
silo and the other half in the straw silo. The results were as follows:

Trench silo Straw silo
Amount stored, tons.. .. .. ... .. 153.44 151.05
Amount fed, tons. .. .. ... ... 108.61 110.43
Percentageloss..... .. ... ... ... ..o 29.21 26.89
Moisture at time of storing, percentage...... ... .... 83.33 83.33
Average moisture content throughout period. percent. . 81 .44 83.88
Acidity, percentage. .. .. ... 1.713 1.726

Although the losses were not quite as high in the straw silo,
the much lower cost of construction makes the trench silo more
desirable.

Without a doubt, the loss when pulp is merely dumped on the
ground is greater than in either of the previously mentioned meth-
ods of sforage. The greater surface exposed to weather causes a
higher percentage of drying and rotting which always occurs when
air and moisture come in contact with pulp.

Beet Tops.—Sugar beet tops, a protein or growth-producing
feed, are available in the fall as soon as the beets are harvested.
From the limited information available, indications are that the
green weight of tops usually equals from one half to two thirds
the weight of beets produced. The dry matter in tops per acre is
equal to 10 to 15 per cent of the net weight of the beets. Because
of the possibility for wide variation in moisture content, tops are
generally considered in terms of tops per ton of beets produced.
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Table 24 —COMPARISON OF GOOD AND BAD WEATHER CONDITIONS IN PASTURING
BEET TOPS WITH CATTLE

; 1919 1920
Year of test and weather condition Stormy Dry and fair
Tops pastured T'ops pastured
Ration fed Alfalfa hay Alfalfa hay
Number of steersperlot .. .. ................ .. ... .. 10 10
Total gain per steer (40 days).. .. .......... ... ... 24.3 74.3
Average daily gain, pounds. . .. .. .. .. ... ... .. .. .. .61 1.86
Average daily feed:
Beet tops (acTes). .. ..o 012 .01
Alfalfa, pounds. .. .. ... ... ... .. ... .. .. .. . 13.0 5.9
Feed required for 100 pounds gain:
Beet tops (acres). .. .. ... 2.06 .54
Alfalfa, pounds. .. .......... .. .. ... .. .. .. .. ... 2137.3 316.5
Feed cost per ewt. gain. . ... ... ... .. .. .. .. .. .. .. $14.73 $2.89

the only supplementary feed used. When grain prices are low com-
pared with the price of alfalfa, the addition of some carbohydrate
feed during this period seems justified. Either wet beet pulp or a
light grain ration, fed with tops and alfalfa, tends to balance the
ration and give more economical gains.

A 2-year comparison (table 24) of different methods of hand-
ling tops shows that, with good weather conditions, cheapest gains
are secured where tops are pastured.

A study of the effect of weather conditions on gains indicates,
however, that they represent a factor which may seriously affect
the feeding value of pastured beet tops. Wet weather results in
considerable loss of feed nutrients, and many tops are lost because
of being trampled in the mud, where they decay. During such
weather, the cattle puddle the soil badly through trampling. Aver-
age results actually show most economical returns where tops are
piled in small piles in the field and hauled and fed in drylot, rather
than pastured. Yet a season of bad weather increases the difficulty
of getting beets harvested and delivered, and so makes it more
difficult for a farmer to apply labor to the hauling of tops.

Table 25 shows average results of different methods for feeding
beet tops to cattle. One season of bad weather in three lowered
the gain and increased the cost on the pastured lot enough to make
it less economical than the lot where fops were hauled and fed in
drylot.

A 2-year comparison, using beet tops as a roughage in a basal
ration of barley, cottonseed cake, and alfalfa hay, indicated that
the ration was too narrow for optimum gains, even though it did
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Table 25.,—COMPARISON OF DIFFERENT METHODS FOR FEEDING BELT TOPS TO
CATTLE

(3-ycear average)

Tops pastured Tops dried

Ration fed in field and fed in lot | Beet-top silage

Weather good 2 years and bad 1 year. Alfalfa Alfalfa Alfalfa
Number of steersinlot. ... ... ... ... .. .. .. 10 10 10
Total gain per steer (40 days) pounds. ... .. .. .. .. 50.2 56.1 57 .3
Average daily gain, pounds. .. ... ... .. .. ... .. 1.25 1.40 1.43
Average daily feed:

Beet tops pastured (acres) .. .. ... .. ... ... .01

Beet tops (dried), pounds.....................|.. ... ... .. 23.5

Beet-top silage, pounds . ... ... ..o oo 28 9

Alfalfa, pounds........ ... .. .. .. .......... 8.6 17.9 18 .4

Feed required for 100 pounds gain:

Beet tops pastured (acres). . ... ... .. ... ... .. 1.12
Beet tops (dried), pounds..... .. ..... ... ... |.. ... ... ... 1820 .0
Beet-top silage, pounds. ... ... L o o 2195.7
Alfalfa, pounds..... ... ... ... ... ... ... 996 .1 1281.2 1330 .4
Feed cost per 100 pounds gain. ... ............ .. $7 .34 $6.71 £5.06

lower cost per unit gain. The tops showed a high feed replacement
value. Selling price, dressing percentage, and carcass grade were
lower for the steers fed beet tops in addition to barley, cake,
and hay.

. Each ton of beet tops fed replaced 364.08 pounds of barley and

302.99 pounds of alfalfa but required 24.68 pounds more cottonseed
cake; or with feed prices used was worth $4.90 per ton.

Beet Tops Hauled from Field vs. Wet Beet Pulp.—Replacing wet
beet pulp with beet tops in a ration of barley, cottonseed cake, and
alfalfa, reduced rate of gain, increased feed cost per hundredweight
gain, lowered selling price, dressing percentage, and carcass grade.

Each ton of beet tops replaced 7,232.95 pounds of wet beet pulp
but required 212.90 pounds more barley, 33.94 pounds more cot-
tonseed cake, and 748.53 pounds more alfalfa; or with feed prices
used was worth only 95 cents. In other words, beet tops will not
take the place of wet beet pulp in a grain, cake, and hay ration.

Beet-top Silage.—Beet tops were ensiled in an effort to conserve
them and to furnish a succulent feed during the whole feeding
period. Although this silage gave fairly good results for the short
preliminary feed, it proved impractical for the entire feeding period.
Beet-top silage, like most protein silages, spoiled quickly when
exposed to the air and caused digestive disturbances and scouring,
especially ‘when the weather became milder. In wet seasons much
dirt is apt to be mixed with the tops, which may cause some diges-
tive trouble when large amounts are fed.
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It might be well to mention here that during these last 2 years
several feeders have put tops into the silo, and they claim very
satisfactory results. They report no spoilage or trouble from scour-
ing. More work is needed to reach final conclusions on the feeding
value of tops and the most satisfactory and economical way of hand-
ling them.

Piling tops in small piles in the field and hauling and feeding
them in drylot proved the most economical method for handling
them in the long run, according to the limited work conducted by
this station.

Beet Tops Stacked.—During the last few years the practice of
stacking beet tops with straw has given satisfactory results. The
tops handled in this manner provide a good supplement to a limited
pulp allotment, and they are well adapted for wintering steers and
COws.

Table 26.—BEELT TOPS—CALVES
(2-year average 1927-28, 1928-29)

Ground barley Ground barley
Cottonseed cake Cottonseed cake
Ration fed Beet tops
Alfalfa Alfalfa

Number calvesperlot........................... 10 9.5
Number daysinperiod............................ 191 191
Feedlot weight atstart............................ 364.9 365.4
Final feedlot weight. ... .......................... 725 .4 747 .8
Gain.. ... 360.5 382.4
Daily gain. .. .. ..ooo e e e 1.89 2.00
Daily ration fed:

Ground barley. .. .. ... ... ... .. ... .. ........ 5.08 6.58

Cottonseed cake................................ 1.03 1.01

Beet tops. ... ..o it 6.04

Alfalfa. . ... e 7.12 8.53
Maximum daily feed:

Ground barley. . ... .. .. ... . e 8.0 9.

Cottonseed cake........ ... .. i 1.2 1.1

Beet tops. ... .. .ot 10.5 e
Feed required per cwt. gain at feedlot:

Ground barley. .. ... .. ... ... ... ... 270.5 329.5

Cottonseed cake........ ... . ... .o i, 54.8 50.8

Beet topS. ... ot e 324 .1

Alfalfa. . ... . 379.0 428 .1
Feed cost per ewt, gain at feedlot... .. ...... ... ... $5.34 $5.52
Selling price per ¢wt.. ... .. ...t $13.17 $13.22
Dressing percentage (cold) ... .. .......... .. .. ..... 55.1 59.0

a3 94

Carcass grade. . .. .. .. .. et e e
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A 6-inch layer of straw is put on the ground as a foundation
of the stack to prevent unnecessary spoilage of the stack bottom.
On top of this is piled a 6-inch layer of tops followed by a 2-inch
layer of straw; then another 6-inch layer of tops and again a 2-inch
layer of straw. This is repeated until the stack reaches the desired
height. Experience has been that more than 2 inches of straw is
unsatisfactory because it tends to absorb too much of the moisture
of the tops and causes them to char.

Furthermore, it was found that it is better to stack green tops
than dry ones, because of their better keeping qualities in the stack.
Dry tops are hard to pack, and hold much air, which later aids in
the growth of molds. It is true that this ordinary white mold is
harmless to stock, but stacked tops free from mold are much more
palatable.

Table 27 —WET BEET PULP vs. BEET TOPS—CALVES
(2-year average 1927-28, 1928-29)

Ground barley Ground barley
Cottonsecd cake Cottonseed cake
Ration fed Wet pulp Beet tops
Alfalfa Alfalfa
Number calvesperlot..... .. .. ... .. ... ... ... .... 9 10
Number daysinperiod.. .. ........................ 191 191
Feedlot weight atstart.. .. ........................ 365 .4 364.9
Final feedlot weight. ... ... ... .. .. ... .......... 762.2 25.4
GRIDL . e e 396.8 360.5
Daily gain. .. .. ... e 2.08 1.89
Daily ration fed:
Ground barley. . ... ... ... 5.08
Cottonseed cake...... ... ... ... . . L 1.03
Wetbeetpulp. ... ... ... .. ... L.
Beettops............ .. e 6.04
Alfalfa. ... oo o 7.12
Maximum daily feed:
Ground barley . .. ... ... i 6.9 8.0
Cottonseed cake. ... ... .. ... ... o oL 1.1 1.2
Wetbeetpulp. . ... ... oL 32.0
Beet tops. ... ..o 10.5
Feed required per ewt, gain at feedlot:
Ground barley. .. ... .. ... . . 236.0 270.5
Cottonseed cake. ... .. ... ... . oo 49.3 54.8
Wetheetpulp. . ... ... i 11721
Beet tOPS. .0 e o e 324.1
Alfalfa. ... ..o 257.7 379.0
Teed cost per ewt. gain at feedlot. .. .. .. .. .. ... ..., 34 69 35.34
Selling price perewt....... .. ... .. ... ... .. $13.22 §13.17
Dressing percentage (cold) ... . ... ... ... ... ... 59 .4 58.1
Carcass grade. . .. .. .. ..o 94 93
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There also was a 10-cent lower appraisal on the steers fed beet tops
from the stack.

Each ton of beet tops replaced only 1,504.16 pounds of corn
silage and required 44.42 pounds more barley, 12.16 pounds more
cottonseed cake, 292.10 pounds more wet beet pulp, and 253.88
pounds more alfalfa hay; or had 35.11 percent the feeding value of
corn silage, and its cost was 55.56 percent that of corn silage.

III. Carbonaceous Roughages

Rotations on the average farm call for considerable roughage
production. This roughage is generally of a comparatively low mar-
ket value and, therefore, must be used in the fattening ration. Some
of it can be used as dry fodder, and some can be converted into
silage which adds succulence and palatability to an ordinary ration
of grain and hay. Especially is this type of feed valuable where wet
beet pulp is not available. Then, too, these roughages are needed
to “stretch” a limited pulp allotment.

They are generally fed as heavily as the cattle will consume
them. Older cattle are much better adapted to handle rough feeds,

Table 20.—CORN SILAGE-——2-YEAR-OLDS

3-year-olds 2-year-olds

1-year data 1914-15 2-year av'ge [1916-17, 1918

Ration fed Ground Ground Ground Ground

barley barley barley barley

Corn Corn

silage silage

Alfalfa Alfalfa Alfalfa Alfalfa
Number of steers perlot................. i0 10 9.5 9
Num ber of days inperiod . .. .. ... ... 70 70 133 133
Fecdlot weight at start. ... .............. 1062 .8 1055.2 800.1 833.5
Final feedlot weight . ... .. ... .. ... ... .. 1247 .0 1243 .5 1037.3 1078 9
Gain. . .o e 184 .2 188.3 237 .2 243 .4
Daily gain. ... oo in i 2.63 2.69 1.78 1.83

Daily ration fed:

Ground barley . .. ... ... ... 9.91 12 .42 8.34 10.77
Cornsilage. . .. .. ... i it 36.64 §........ ... 23.01
Alfalfa. . ... oo o 9.31 22.44 Q.18 16.26
Maximum daily feed*:
Ground barley . .. .. ... .. oL
Corn silage. . .. ...
Feed required per ewt. gain at feedlot:
Ground barley. .. .. .. ... . oL 376.6 461.8 1471.6 590.2
Cornsilage. . ... ..o 1392.5 1284 .1
Alfalfa. . ..o oo 353.7 834.3 513 .4 889.6
Fecd cost per ewt. gain at feedlot. .. .. .. .. $7.93 $7.50 $9.18 $8.87
Selling price per ewt..... ... ... ... .. .. $7.20 87.20 814 .43 Sig. 11

*Not available.
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Corn silage added to a grain, cake, and hay ration for calves
(table 30) had no beneficial effects on rate of gain, but it again
saved considerable amounts of grain and hay, increased selling price,
slightly cheapened cost of gain, and increased dressing percentage
of the calves.

Each ton of silage fed replaced 176.74 pounds of barley and
799.85 pounds of alfalfa hay but required 4.78 pounds more cotton-
seed cake; or with feed prices used was worth $4.71 per ton.

Cut Corn Fodder vs. Corn Silage.—On farms without silos, the
corn crop is fed in the form of corn fodder. The fodder is usually
fed directly from the shocks in the field. It is unwise to attempt
to put through a cutter and store more than one load of fodder at a
time, because only a small amount of moisture either within the
plant or on the outside will cause it to heat and develop an unde-
sirable taste and odor, making it unfit for the fattening ration.

Table 30.—CORN SILAGE ADDED TO GRAIN-CAKE-HAY RATION—CALVES
{2-year average 1929-30, 1930-31)

Ground barley Ground barley
Cottonsecd cake Cottonsced cake
Ration fed Corn silage
Alfalfa Alfalfa

Number of calves perlot........ ... .. .. ... .. .. 10 8
Number of daysinperiod. .. .. .................... 194.5 194.5
Feedlot weight at start. ... .. ... ... .. ... .. ... .. 417 .12 423 2
Final feedlot weight. .. .. ...... ... .. .. ... .. ... .. 802.5 8185
Galll. . .. e 385.3 395.3
Daily gain. .. .. .. ... .. 1.98 2.03
Daily ration fed:

Ground barley . .. .. .. ... . i 4 51 6.09

Cottonseed cake.............. ... a8 .98
Cornsilage. . .. ... i 15.59

Alfalfa. . ... 4.25 10.98
Maximum daily feed:

Ground barley. .. ... ... .. i i G.01 7.5

Cottonseed cake. ... ... i i i 1.0 1.0

Cornsilage. . ...t 18.0

Feed required per cwt. gain at fecdlot:

Ground barley . .. .. ... . o o 2251 205.3

Cottonseed cake.... ... .. .. il 49.8 479

Cornsilage. . .. ... ..o 704 .4

Alfalfa. ... ..o oo 220 .2 537.9
Feed cost per ewt. gain at feedlot. .. .. ... .. ... .. .. $5.52 §5.60
Selling price perewt. ... .. ... 39.11 29.06
Dressing percentage (cold). .. .. .................. .. 59.8 58.6
Carcassgrade. . .. ... ..o it it i 88 89
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pounds more cottonseed cake, 283.25 pounds more wet beet pulp,
and 75.99 pounds more alfalfa hay; or with feed prices used was
worth $10.03 per ton. With corn silage costing $4.50 per ton, cut
corn fodder was worth 2.23 times as much per ton. Figures showing
actual yields for these 2 years were destroyed by fire, but taking
those for the year 1924-25 of 3.82 tons per acre of dry fodder and
11.7 tons per acre of green fodder, each acre of corn returned $38.31
in the form of dry fodder and $52.65 as silage, again a decided ad-
vantage in favor of corn silage.

Table 31.—CORN FODDER vs. CORN SILAGE—CALVES

I-year data 2-year average
1924-25 1925-26 1926-27
Ground Ground Ground Ground
barley barley barley barley
Linseed-oil | Linseed-oil Cottonseed | Cottonseed
cake cake cake cake
Ration fed Corn Corn Corn Corn
fodder silage fodder silage
Wet pulp Wet pulp
Alfalfa Alfalfa Alfalfa Alfalfa
Number calves perlot................... 10 10 10 10
Number days in period.................. 208 208 195 195
Feedlot weight at start.................. 344.7 347.8 350.3 348.1
Final feedlot weight . .. ... ... .. ...... .. 774 .0 785.0 745.7 752.2
Gail. oo | 4203 437.2 395.3 404 .1
Dailygain... ......c. i i i 2.06 2.10 2.03 2.07
Daily ration fed:
Ground barley........... ... . .. 6.88 6.88 4.70 4.86
Protein supplement................... 1.04 1.03 .99 .99
Cornfodder..................... .. ... 4.14 3.53
Cornsilage. . .. ... ii i e e e 9.16 8.22
Wetbeetpulp.....ovviiee i e 16.46 16.47
Alfalfa, ... ... i 4.75 4.90 4.12 4.05
Maximum daily feed:
Ground barley . .. ...... ..o 9.4 9.4 8.0 8.0
Protein supplement. .. ................ 1.5 1.5 1.5 1.5
Corn fodder..............covviiin it 6.0 4.2
Cornsilage. . ... vt ii it e 12.0 9.5
Wetbeetpulp. ... ..o e oo 20.0 20.0
Feed required per cwt., gain at feedlot:
Ground barley. .. .... .. ... L 337.1 331.5 231.1 235.5
Protein supplement. .. ...... ... ... . 50.3 49.2 49.1 47.9
Corn fodder..............ooovvnae. .| 200.2 AR I V£ Y 4
Cornsilage. ... ... ..o ool 4375 feieeiec....] 396.8
Wetbeetpulp............ ... ool 8161 791.5
AMfalfa............. ... ... .| 23000 233.1 202.7 196.1
Feed cost per cwt. gain at feedlot....... .. 36.16 $5.87 $5.25 $5.07
Selling price perewt....... ... ... $10.78 $10.81 $9.76 $9 .91
Dressing percentage (cold)............... 58.4 59.7 61.8 62.3
Carcassgrade.. .. .. .....ooo v erinnnnn s 96 92 92 91
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Corn and Soybean Silage vs. Corn Silage.—The forage produc-
tion per acre of corn and soybeans planted together was 11.55 tons,
and the forage production per acre for corn planted alone was 11.7
tons. The acre production of ear corn from the corn and soybean
field was 4,120 pounds, while that of the corn field was 4,593 pounds.

In this test (table 32), corn and soybean silage showed a slightly
greater rate of gain than corn silage but also a slightly higher feed
cost per unit of gain. Dressing percentage and carcass grade were
a shade better with the corn silage-fed steers, but selling price
favored those fed corn and soybean silage.

Each ton of corn and soybean silage replaced 2,058.82 pounds
of corn silage, 44.24 pounds of barley, and 5.65 pounds of linseed
oil cake but required 177.88 pounds more alfalfa. With feed prices
used, each ton was worth $4.41.

Table 32.~CORN AND SOYBEAN SILAGE vs. CORN SILAGE—CALVES
(I-year data 1924-25)

Ground barley Ground barley
Linseed-oil cake Linseed oil-cake
Ration fed Corn silage Corn and soybean
silage
Alfalfa Alfalfa
Number calves perlot..... ... ... .. ... ... . .. .. 10 10
Number daysinperiod.. .. .......... ... ... .. .... 208 208
Feedlot weight at start.. 347 .8 . 345.5
Final feedlot weight. . 785.0 785.5
Gain .. 437.2 450.0
Daxlygam,..,......H..,A..A....A.A,.....,.”.., 2.10 2.16

Daily ration fed:

Ground barley. .. .. ... .. ... ... .o 6.88 6.89
Linseed-oil cake............ ... 1.03 1.04
Corn silage. . .. ... 9.16
Corn:\ndsoxbe.msﬂagc 9.16
Al(alfa 4.90 5.86
Maximum daily feed:

Ground barley. ... .. ... o 9.4 9.4
Tinseed-oil eake. ... ... o i 1.5 1.5
Corn silage. . .. ... 12.0 .
Com.mdsovboansx}age 12.0
Feed required per cwt. gain at feedlot:

Ground barley ... .. .. i 331.5 322.1
Linseed-oil cake.. .. ... .. ... ... . e 49.2 48.0
Corn silage. . .. .. 437.5
Comandso‘.bcansﬂage 425 .0
Alfalfa 233.1 270.9
Teed cost per ewt. gain at feedlot. .. .. ... ... ... .. $5.87 $5.90
Selling price per ewbo. ... .o $10.81 $10.89

59.7 59.3

Dressing percentage {coldy. ... .. .. ... oo

Carcass grade. . .. .. .. ... 92 91
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to the fattening ration which is quite comparable to corn silage if
cut in the early bloom stage. They are, however, difficult to handle
in harvesting and cutting, and use of corn seems advisable where
yields of corn are half as great as the yields of sunflowers.

Corn yields lessen rapidly with increase in altitude, and sun-
flowers are grown successfully at altitudes where corn is a poor

Table 33.—SUNFLOWER SILAGE vs, CORN SILAGE

3-year-olds Yearlings Yearlings
1-year data 1-year data i-year data
1921-22 1922-23 1923-24
Dried Dried Dried Dried
molasses | molasses molasges | molasses
beet pulp | beet pulp | beet pulp | beet pulp
Cottonseed|Cottonseed | Cottonseed|Cottonseed
Ration fed cake cake cake cake Barley Barley
Sunflower Corn Sunflower Corn Sunflower Corn
silage silage silage stlage silage silage
Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Number steers periot.... .. 10 10 10 10 10 10
Number days in period. .. .. 140 140 180 180 156 186
Feedlot weight at start. .. .. 1051.8 1053 .7 722.7 708.7 759.8 756.8
Final feedlot weight. ..., .. 1344.8 1385.3 1119.0 1126.8 1157.5 1178 .0
Gain........o.ooo 293.0 331.6 396.3 418.2 397.7 421.2
Daily gain.............. .. 2.09 2.37 2.20 2.32 2.21 2.26
Daily ration fed:
Ground barley . . A 12.12 11.81
Dried molasses bcct pulpA 11.35 11.34 10.7 10.2
Cottonseed cake... .. .. .. 2 .57 2.58 2.1 2.1
Sunflower silage. .. .. .. .. 24 .50 15.6 17 .94
Cornsilage. . ......... .. 24.51 13.0 18.17
Alfalfa. .. ... ... .. 9.60 6.84 7.7 7.4 10.86 §.09
Maximum daily feed:
Ground barley . . 17.0 17.0
Dried molasses bcct pu]p 14.0 14.0 14.0 13.0
Cottonseed cake. .. ... .. 3.0 3.0 3.0 3.0
Sunflower silage. ... ... .. 30.0 23.0
Cornsilage. .......... .. 30.0 23.0 25.0
Feed required per cwt. gain
at feedlot:
Ground barley . . 549.8 521.6
Dried molasses bcct pulp. 542.3 478.7 484 .9 437 .4
Cottonseed cake....... .. 122.6 108.7 958 90.8 RN
Sunflower silage. .. .. .. .. 1170.4 708 .1 813.7
Cornsilage. .. ........ .. 1034 .7 561.3 802.2
Alfalfa. ... .. ... ... .. 288.9 351.0 319.2 492.5 357.3
Feed cost per ewt. gain at
feedlot. ............ .. .. $9.71 28.63 $7.61 87.10 $§.34 $§7.92
Selling price per ewt. ... ... $8.25 $8.25 $10.35 $10.33 $9.53 $9.6
Dressing percentage. . ... .. 63.0 62.5 63.8 65.5 61.3 62.5
Carcass grade. .. .. ........ 1 3 87 93 94 94
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Potatoes. —Potatoes are often of low market value, with little
or no sale for culls. At such times they can well be utilized in a
cattle-fattening ration. All spoiled potatoes should be thrown out,
of course. For safety’s sake, all potatoes fed should be sliced. This
may be done with a cheap hand root-cutter, or they may be cut up
with a sharp spade. Feeding potatoes whole has frequently caused
choking in cattle, which may result in death loss. During cold
weather, potatoes should be stored in a frost-proof cellar, since
frozen potatoes may cause digestive disorders. Cooking potatoes
is not to be recommended, because it makes them less digestible
for cattle.

A 2-year comparison, using cull potatoes as a supplement in
a barley, cake, and hay ration, shows (table 34) that the addition of
potatoes somewhat retarded rate of gain; that it decreased the
amount of grain and hay required, but increased cake requirements
so that total feed cost per unit of gain was also increased. The
potato-fed cattle sold for practically the same as the checklot; they

Table 34.—POTATOES ADDED TO GRAIN-CAKE-HAY RATION—CALVES
(2-year average 1929-30, 1930-31)

Ground barley Ground barley
Cottonseed cake Cottonseed cake
Ration fed Cull potatoes
Alfalfa Alfalfa

Number calvesperlot..... ... ... ... ... ... .. .. 10 8
Nuamber daysin period. . .. ... ... ... . 0 194.5 194.5
Feedlot weight at start. ... .. .. ... .. .. o oL 419.6 423.2
Final feedlot weight. ... .. ... ... . L 801.8 818.5
Gall .o e e 382.2 395.3
Daily galn. .. .. ... 1.97 2.03
Daily ration fed:

Ground barley . .. .. ... . 4.51 6.09
Cottonseed cake. ... .. ... ... . L i .98 .98
Cull potatoes. ... ..o o i e 16.39
Alfalfa. . ..o 7.57 10.98
Maximum daily feed:

Ground barley. .. .. ... ..o 6.0 7.5
Cottonseed cake. ... ..o o o 1.0 1.0
Cull potatoes. ... ... i 20.0

Feed required per ¢wt. gain at feedlot:

Ground barley . .. .. ... 229 .6 295.3

Cottonseed cake...... ... ... ... L il 50.7 47.9
Cull potatoes. .. .. ..ot 846.3

Alfalfa. . ..o 389.9 537.9
Feed cost per ewt. gain at feediot. . .. .. ... .. ... ... $5.95 35.60
Selling price per ewt. .. .. .. ... $9.07 $9.06
Dressing percentage (cold)................. ... .... 59.6 58.6
Carcass grade. . .. ... v il 85 89
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showed, however, a greater dressing percentage, even though car-
cass grades were lower than those of the cattle fed barley, cake,
and hay.

Each ton of cull potatoes replaced 155.26 pounds of barley and
349.76 pounds of alfalfa but required 6.62 pounds more cottonseed
cake; or with feed prices used was worth $2.69 per ton.

Potatoes vs. Corn Silage.—Comparing cull potatoes with corn
silage when used as a supplement in a barley, cake, and hay ration
(table 35), the test shows potatoes produce about the same rate of
gain as silage but increase the cost per unit of gain.

Each ton of potatoes fed in a ration of barley, linseed oil cake,

Table 35.—POTATOES vs. CORN SILAGE—CALVES

1-year data 2-year average
1924-25 1929-30. 1930-31
Ground Ground Ground Ground
barley barley barley barley
Linseed-oil | Linseed-oil | Cottonseed | Cottonseed
Ration fed cake cake cake cake
Corn Potatoes Corn Potatoes
silage silage
Alfalfa Alfalfa Alfalfa Alfalfa
Number calvesperlot.................. 10 10 10 10
Number days in period.................. 208 208 194.5 194 .5
Feedlot weight at start.. .. ... ...... .. .. 347.8 348.5 417.2 419.6
Final feedlot weight. ... ............ .. .. 785 .0 782.5 802.5 801.8
Gain........... . 437 .2 434.0 385.3 382.2
Dailygain... .......................... 2.10 2.09 1.98 1.97
Daily ration fed:
Ground barley. .. .................... 6.88 6.88 4.51 4.51
Protein supplement. .. .. .............. 1.03 1.04 .98 .98
Cornsilage. . .................. ..., 9.16 15.59
Cull potatoes. ... .................... | oo 9.05 16.39
Alfalfa.. ... ... . o 4.90 6.70 4.25 7.57
Maximum daily feed:
Ground barley . .................... .. 9.4 9.4 6.0 6.0
Protein supplement. .. ...... ... ... .. .. 1.5 1.5 1.0 1.0
Cornsilage. . ........................ 12.0 18.0
Cull potatoes. . .................. ... 12.0 20.0
Feed required per cwt. gain at feedlot:
Ground barley ... .................... 331.5 333.5 225.1 229 .6
Protein supplement. .. .. .............. 49.2 49.7 49.§ 50.7
Cornsilage. . ........................ 437 .5 | 7O 4
Cull potatoes. . .. .. ...ciiriiie i cieil v 4173 ceeiao o 8163
Alfalfa. . ... i 233.1 321.2 220.2 389.9
Feed cost per cwt. gain at feedlot. . ... .. .. $5.87 $6.00 $5.52 $5.95
Selling price per ewt..... .. .. .. ... ... .. $10.81 $10.73 $9.11 $9 .07
Dressing percentage (cold)............... 59.7 66.1 59.8 59.6
Carcassgrade.. .. ...................... 92 93 88 85
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and alfalfa hay replaced 2,096.82 pounds of silage but required 9.59
pounds more barley, 2.40 pounds more linseed ocil cake and 422.24
pounds more alfalfa hay. With feed prices used it was worth $2.89,
or 64.22 percent the value of silage.

In a ration of barley, cottonseed cake and alfalfa, each ton of
potatoes replaced only 1,877.35 pounds of corn silage and required
10.63 pounds more barley, 2.13 pounds more cottonseed cake, and
401.04 pounds more alfalfa. Each ton of potatoes, therefore, was
worth $2.48, or 55.11 percent the value of corn silage.

Potatoes vs. Potato Silage.—Comparing cull potatoes with po-
tato silage in a ration of barley, linseed oil cake, and alfalfa hay
(table 36), potato silage produced a greater rate of gain and also a
cheaper gain than cull potatoes. Dressing percentage and carcass
grade favored the steers fed cull potatoes.

Table 36.—POTATOES vs. POTATO SILAGE—CALVES
(1-year data 1924-25)

Ground barley Ground barley
Linseed-oil cake Linseed-oil cake
Ration fed Cull potatoes Potato silage
Alfalfa Alfalfa
Number calves per ot ... ...... ... ... ... ... .... 10 9
Number days in period. . 208 208
Feedlot weight at start.. .. ........ ... ... ... ..... 348.5 358.0
Final feedlot weight. .. .. ... .. .. .. .. ... .. .. .. .... 782 .5 807.2
Galn 434.0 449.2
Daily gain... .. ..o o o o 2.09 2.16
Daily ration fed:
Ground barley . .. ........ ... ... ... ... . . ... G.88 6.89
Linseed-oil cake................ ... ... . .. . 1.04 1.04
Cull potatoes. . .. .. .. ... i 9.05
Potatosilage............. ... o 7.44
Alfalfa. ... o 6.70 6.71
Maximum daily feed:
Ground barley. .. ... ... 9.4 9.0
Linseed-oil cake.. .. ... ... ... ... 1.5 1.5
Cull potatoes. . .. ... ... o i 120
Potatosilage... .. oo i 12.0
Feed required per cwt. gain at feedlot: .
Ground barley . . ... ... ... 333.5 324.6
Linseed-oil eake.. .. ... ... ... . ... .o 49.7 48.0
Cull potatoes. . ........ ... .. ... .. ., 417.3
Potatosilage. .. .. .. ... .. 331.2
Alfalfa. . oo oo 321.2 311.9
Feed cost per ewt. gain at feedlot ... .. .. ... ... ... $6.00 85.88
Selling price per ewt. . ... .. ... .. $10.73 $10.72
Dressing percentage (cold) ... ................ ... .. 60.1 58.7
Carcassgrade, . .. .. ... ... .. .. .. ... ... 93 91
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Table 37.—POTATO SILAGE vs. CORN SILAGE—CALVES
(1-year data 1924-25)

Ground barley Ground barley
) Linseed-oil cake Linsced-oil cake
Ration fed Corn silage Potato silage
Alfalfa Alfalfa
Number calvesperlot. ... ... ... ... .. . ... .. .. .. 10 9
Number davs inperiod. ... ........ ... .. ... ... .. .. 208 208
Feedlot weight at start. . .. ...... .. ... .. .. .. .. . ... 347.8 358.0
Final feedlot weight. ... ...... .. ... .. .. .. .. .. .. .. 785.0 807 .2
Galn.. ..o 437.2 449 .2
Daily gain........... ... ... ... ... ... ... . 2.10 2.16
Daily ration fed:
Ground barley. .. .. ... .. .. .. .. .. .. 6.88 6.89
Linseed-oil cake .. ...... ... ... ... .. ... .. ... .. 1.03 1.04
Cornsilage. . ....... ... ... . . . ... .. 9.16
Potatosilage. .. .. .. ... ... 7.44
Alfalfa. . ... .o o 4.90 6.71
Maximum daily feed:
Ground barley....... .. 9.4 9.0
Linseed-oil cake .. ........... ... ... .. ... .. .. .. 1.5 1.5
Cornsilage. . ... ... ... .. ... .. . .. .. .. .. .. .. 12.0
Potatosilage............. .. 12.0
Feed required per cwt. gain at feedlot:
Ground barley. .. .. ... ... ... . ... L. 331.5 324 6
Linseed-oil cake. ... ... ........ .. ... .. .. .. .. .. 49 .2 48.0
Cornsilage. ..... ... ... .. ... . . 437 .5
Potatosilage............. 331.2
Alfalfa. . ... oo 233.1 311.9
Feed cost per ewt. gain at feedlot. .. .. .. ............ 35.87 $5.88
Selling price per ewt......... ... ... .. ... ... $10.81 $10.72
Dressing percentage (cold) ... ... .................. 59.7 58.7
Carcass grade .. .. ... . 92 91

Each ton of potato silage replaced 2,519.93 pounds of potatoes,
53.74 pounds of barley, 10.27 pounds of linseed oil cake, and 56.16
pounds of alfalfa hay; or was worth $5.32 per ton.

Quite a bit of difficulty was experienced in removing potato
silage from the silo because of its high moisture content. If potatoes
are put up in a silo, it should be remembered to provide good drain-
age to allow a large part of the moisture to drain off.

Potato Silage vs. Corn Silage.—Potato silage compares very fa-
vorably with corn silage in a ration of barley, linseed oil cake, and
alfalfa hay (table 37). There is a tendency toward a greater rate of
gain when potato silage furnishes the succulence. Feed costs per
hundredweight gain and selling price per hundredweight are ap-
proximately equal. Dressing percentage and carcass grade are,
however, higher with the steers fed corn silage.



RGBS A e

February, 1936

Each ton of potato silage replaced 2,641.91 pounds of corn
silage, 41.67 pounds of barley, and 7.25 pounds of linseed oil cake
but required 475.85 pounds more alfalfa hay; or with feed prices
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used was worth $4.57 per ton.

Table 38.—POTATO-CORN FODDER SILAGE ADDED TO GRAIN-CAKE-HAY RATION

—CALVES
(2-year average 1929-30, 1930-31)

Ground barley Ground barley
Cottonseed cake Cottonseed cake
Ration fed Potato-corn fodder
silage
Alfalfa Alfalfa

Number calves perlot............. ... .. ... ... .. 10 8
Number daysin period.... ...... ... ... ... .. ..., 194.5 194 .5
Feedlot weight at start. . .. .. .. ... ... ... ...... 418.1 423 .2
Final feedlot weight . .... .. ... ... ... ... .......... 804 .3 §18.5
Galn.. .. ... 386.2 305.3
Daily gain... .. ... 1.99 2.03
Daily ration fed:

Ground barley... ... . 4.51 6.09

Cottonseed cake.... .. ........... ... . ..l .98 .98

Potato-corn fodder silage. . .. .. .................. 15.55

Alfalfa. ... ..o 5.35 10.98
Maximum daily feed:

Ground barley . .. .. ... . i 6.0 7.5

Cottonseed eake. ... ........ .. ... ... L L. 1.0 1.0

Potato-corn fodder silage .. ........... ... .. ... 18.0
Feed required per cwt. gain at feedlot:

Ground barley. ....... ... ... . ..o 221.5 295.3

Cottonseed cake. ... ...... ... ... ... ... 48.9 47 .9

Potato-corn fodder silage .. . 776.7 R

Alfalfa......... . ... ... 270.4 537.9
Feed cost per cwt. gain at feedlot........... .. .. ..., £5.63 $5.60
Selling price per ewt.. ... ... .o £9.06 $9.06
Dressing percentage (cold). ... 59.5 58.6
Carcass grade. . .. .. .. ... 88 &9
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Table 39.—CULL POTATOES vs. POTATO-CORN FODDER SILAGE—CALVES

(2-year average 1929-30, 1930-31)

Ground barley Ground barley
Cottonsced cake Cottonseed cake
Ration fed Cull potatoes Potato-corn fodder
silage
Alfalfa Alfalfa
Number calvesperlot . ... ........................ 10 10
Number daysinperiod............................ 194.5 194 .5
Feedlot weight at start. . .. .. ... .. ... ... ......... 419.6 418.1
Final feedlot weight. ... .. ... . ... ................ 801.8 804 .3
Galn. oo 382.2 386.2
Daily gain. .. ............ ... 1.97 1.99
Daily ration fed:
Ground barley. .. .. ... .. . oo 4.51 4.51
Cottonseed cake. . .98 .98
Cull potatoes. . 16.39
Potatocornfoddersxlage“...A““...A“....“.. 15.55
. 1 7.57 5.35
Maximum daily feed:
Ground barley. .. .. .. ... i 6.0 6.0
Cottonseed cake. . 1.0 1.0
Cull potatoes. . 20.0 e
Potato—comfoddersﬂage“.,‘......,..,.....A... 18.0
Feed required per cwt. gain at feedlot:
Ground barley. .. .. ... ...t 229 .6 221.5
Cottonseed cake. . 50.7 48.9
Cull potatoes. e 846.3 [
Potato-corn foddors:lage 776.7
Alfalfa 389.9 270 .4
Feed cost per cwt. gain at feedlot. ... .. ... .. .. .. .. $5.95 85.63
Selling price per ewt.. ... .. .. ... ... ... ... ... 89.07 $9.06
Dressing percentage (cold) ... ... ... ... . ... ... 59.6 59.5
Carcassgrade. . .. ... ... ... .. .. .. . . 0000 85 88 ¢

Potato-Corn Fodder Silage vs. Corn Silage.—In a ration
ley, cottonseed cake, and alfalfa hay (table 40), potato-corn fodder
silage produced the same rate of gain as corn silage but at a slightly
greater cost for each hundred pounds of gain. The steers sold for
5 cents per hundredweight less, but dressing percentage and carcass
grade were approximately equal in the two lots.

Each ton of potato-corn fodder silage replaced 2,045.58 pounds
of corn silage, 9.27 pounds of barley, and 2.32 pounds of cottonseed
cake but required 129.27 pounds more alfalfa. With feed prices used,
potato corn-fodder silage was worth $4.20 per ton, or showed 93.33
percent the feeding value of corn silage.

of bar-
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Table 40—~POTATO-CORN FODDER SILAGE vs. CORN SILAGE—CALVES

(2-year average 1929-30, 1930-31)

65

Ground barley Ground barley
Cottonseed cake Cottonseed cake
Ration fed Potato-corn fodder Corn silage
silage
Alfalfa Alfalfa
Number calvesperlot................. . .cooon.y 10 10
Number davsinperiod.. .......................... 194 .5 194.5
Feedlot weight at start.. 418.1 417.2
Final feedlot weight . . 804.3 802.5
Gain . . 386.2 385.3
Dallygam“..4.4.‘.....A.....4........4.“....‘. 1.99 1.08
Daily ration fed:
Ground barley . . 4.51 4.51
Cottonseedcake . .98 .98
Potatn-comfoddersxlage”A,.....H.A.,......... 15.55
Cornsilage. . ........ oot 15.59
Alfalfa.. .. ... 5.35 4.25
Maximum daily feed:
Ground barley . . 6.0 6.0
Cottonseed cake e 1.0 1.0
Potatocornfoddersﬂage......,....A. . 18.0
Cornsilage. . .. ... ... i i 18.0
Feed required per cwt. gain at feedlot:
Ground barley. .. .. .. ... ... ... ... i 221.5 225.1
Cottonseed cake.... .. ... i 48.9 49.8
Potato-corn fodder silage.. .. .................... 776.7
Cornsilage. . .. .. ..ot e 794 .4
Alfalfa.. ..o o 270 .4 220 .2
Feed cost per ewt. gain at feedlot................... $5.63 $5.52
Selling price per ewt.. ... .. .. .. .. ... .ol 29 .06 $9.11
Dressing percentage (cold) ... ...................... 59.5 59.8
Carcass grade .. ...... ... 88 88

IV. Protein Concentrates

The great majority of feeds available to Colorado feeders are
low in protein. Alfalfa hay, a home-grown protein carrier, generally
constitutes only a small percentage of the entire ration fed, due to

the use of so many other bulky feeds.

The protein content of the

average ration, therefore, is low unless some standard commercial

supplement is added.
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In a cooperative test carried out with the Haley-Harris Com-
pany, commercial feeders of Sterling, Colo., a comparison of supple-
mental feed values was made in a simple test in 1917 (table 41).
The results from this test served to substantiate earlier findings
with regard to the beneficial value of cottonseed cake when fed with
the beet by-product combination.

Three pounds of cottonseed cake fed daily with a wet beet pulp,
beet molasses, and alfalfa hay ration to 3-year-old steers increased
the daily gain from 1.54 pounds per head to 2.48 pounds per head
daily and reduced unit cost of gain.

Each ton of cottonseed cake replaced, or was equal to, 31,397.06
pounds of wet beet pulp, 1,919.72 pounds of beet molasses, and
5,632.79 pounds of alfalfa. ’

This early cooperative feeding test very forcefully demon-
strates the necessity of adding some high-quality commercial sup-
plement to beet by-product fattening rations if maximum and most
economical gains are expected.

Table 41,—COOPERATIVE FEEDING EXPERIMENT WITH HALEY-HARRIS FEEDING
COMPANY, STERLING, COLORADO

(l-year data, 1917)

Wet beet pulp Wet beet pulp
Beet molasses Beet molasses
Ration fed Cottonseed cake
Alfalfa Alfalfa
Number steers perlot... .......................... 17 17
Number days inperiod. ... ...................... .. 117 117
Feedlot weight at start. . ...... .. ... ... ... ... .. .. .. 1059.0 1086 .0
Final feedlot weight. ... ...... ... . ... ... ... ... .. 1255.0 1401.0
Gain.. .o e 196.0 315.0
Daily gain... ... ... o i 1.54 2.48

Daily ration fed:

Wetbeetpulp. . ... ... ... i 95.0 106.9
Beet molagses. . .. ...l 4.7 4.6
Cottonseed cake............ ... 2.9
Alfalfa. . .. ... 9.8 7.6
Feed required per cwt. gain at feedlot:
Wetbeetpulp. ... ... ... ... il 6143.5 4305.2
Beet molasses. . .. ............ ... i 299.3 186.9
Cottonseed cake.... ...... ... .. e 117.1
Alfalfa. . .. ... 634.0 304.2

Feed cost per cwt. gain at feedlot. ... ...... ... .. ... $7.58 $6.59
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The Value of Cottonseed Cake.—Although cottonseed cake has
been shown beneficial when fed in beet by-product rations, results
in this particular test (table 42) seem to show that 2 pounds per
head per day of cottonseed cake for yearlings is too great an amount
to be economical. It is true that the addition of cake to a ration of
barley, sunflower silage, and alfalfa hay increased the rate of gain
considerably. It also decreased the amount of barley, sunflower
silage, and alfalfa per unit of gain, but the feed cost was increased
so that 2 pounds of cake proved uneconomical. Furthermore, it had
no desirable effect on dressing percentage or carcass grade, even
though it did increase selling price.

Experimental work at other stations has demonstrated quite
definitely the economy of adding 1 pound of protein supplement to
a grain, silage, and hay ration.

Table 42—VALUE OF COTTONSEED CAKE—YEARLINGS
(2-year average 1922-23, 1923-24)

Ground barley Ground barley
Cottonseed cake
Ration fed Sunflower silage Sunflower silage
Alfalfa Alfalfa
Number steers per lot. .. ..... .. ... ... ........ 10 10
Number daysinperiod. . ......... ... ... ... ...... 183 183
Feedlot weight at start. ... .. .. .. ... ... ... ...... 738.2 735.1
Final feedlot weight. ... ... ... ... ... ... ........ 1125.8 1139.2
GaID. et e e e 387.6 404 .1
Daily gain ... .. ... o e 2.12 2.21
Daily ration fed:
Ground barley ... .. ... ... .. ... .. ... ... ... 11.31 11.14
Cottonseed eake.......... ... ..o i e 1.85
Sunflower silage .. .. .. ... ... ... .. 17.83 16.83
AMalfa. .. . e e 9.69 7.84
Maximum daily feed:
Ground barley. . ... .. ... ... ... .. . .. .. ... 6.5 15.5
Cottonseed cake. ... ..... ..o o e 2.8
Sunflower silage .. .. .. ... ... .. ... .. ... .. ... 25.0 25.0
Feed required per cwt. gain at feedlot:
Ground barley . .. ........ ... . .. ... . .. ... 533 .4 504 .7
Cottonseed cake.... ... ... 83.6
Sunflowersilage .. ...... ... ... .. .. ... ... 842.7 762.9
Alfalfa.. ... o 456.7 355.1
Feed cost per cwt. gain at feedlot................... $8.10 $8.68
Selling price per ewt. . ... ... .. ... oL 29.69 $9.76
Dressing pereentage. . ... ... oo ii i 62.3 62.2
Carcassgrade. . .. ...... ..o i i i 90.5 90.5
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Amount of Cottonseed Cake.—Because of its relatively high
market cost, it is very essential that only the minimum required
amount of protein supplement be added to the ration.

In table 43 standard beet by-product rations are shown with
varying amounts of cottonseed cake. Results show only a small
tendency toward greater gain as the cottonseed cake is increased
from 2% to 1 to 1% pounds per calf per day. The additional amount
of cake over 14 pound per head per day saved only small amounts
in feed required per hundredweight gain and at the same time in-
creased cost per unit of gain. Considering % pound of cottonseed

Table 43 —AMOUNT OF COTTONSEED CAKE NECESSARY—CALVES
(2-year average 1931-32, 1932-33)

Ground - Ground Ground
corn corn corn
Ground Ground Ground
barley barley barley
Ration fed .5 pound 1 pound 1.5 pounds
cottonseed cottonseed cottonseed
cake cake cake
Wet pulp Wet pulp Wet pulp
Alfalfa Alfalfa Alfalfa
Number calvesperlot.......................... 9.5 9.5 9.5
Number daysinperiod..... .. ........ ... ... .. 192 192 192
Feedlot weight at start......................... 394 .4 395.7 396.8
Final feedlot weight. .. .. .. .. ... ...... .. .. .. .. 803 .2 808.1 208.1
Gain... ... ... 408 .8 412 .4 411.3
Daillygain.. .. ........ ... ... 2.13 2.15 2.14
Daily ration fed:
Ground corn.................. ... ... .. ... 2.41 2.41 2.38
Ground barley. . ............. ... ... ... .. 2.41 2.41 2.38
Cottonseed eake... .. ........................ .49 .97 1.40
Wetbeetpulp. ... ... ... .. ... ... . ... ..., 23.08 22.99 22 .97
Alfalfa. ... ... ... ... . . . L 7.11 6.62 6.39
Maximum daily feed:
Ground corn.. ...... .. ... 3.6 3.6 3.6
Ground barley. . .......... ... ... .. ... .. .. 3.6 3.6 3.6
Cottonseed cake............................. .5 1.0 1.5
Wetbeetpulp. . .............. ... ... ... ... 30.0 30.0 30.0
Feed required per cwt. gain at feedlot:
Ground corn............ .. il 113.2 112.2 110.9
Ground batley.................. ... . ... .. 113.2 112.2 110.9
Cottonseed cake............................. 23.2 45 .4 65.6
Wetbeetpulp. . .......... .o i 1075.3 1062.3 1064.2
Alfalfa. .. ... ... 335.2 308.8 299.0
Feed cost per cwt. gain at feedlot................ 34 .54 $4.78 $5.06
Selling price per ewt. .. ... .. .. ..ottt $5.84 $5.89 $5.87
Dressing percentage (cold)*... .. ................ 59.3 59.9 60.5
Carcassgrade®.. .. .. ... ......c..oviii.. 83 86 83

*1-year data.
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cake daily as 100 percent efficient, an average of 2 years’ work
shows that an extra ' pound of cake is only 36.21 percent as
efficient, and each additional pound above 15 pound daily is only
27.94 percent as valuable. In other words, this experiment indicates
that 4 pound of cottonseed cake is sufficient for most economical
gains and balances a standard beet by-product ration for fattening
calves.

There is a tendency toward a higher dressing percentage as
the cake is increased; however, selling price remains practically the
same for all three lots. The increased amount of cake did not show
better condition on the cattle in the feedlot.

Cottonsced Cake vs. Linseed Qil Cake.—Linseed oil cake and
cottonseed cake are generally considered the two standard protein
supplements for cattle-fattening rations.

In a 2-year comparison using cottonseed cake and linseed oil
cake in a ration of barley, dried pulp, corn silage, and alfalfa (table
44), cottonseed cake produced slightly greater and cheaper gains.
The same conditions were true when cottonseed cake and linseed oil
cake were used in a standard beet by-product ration of corn, barley,
wet beet pulp, and alfalfa hay.

Each ton of linseed oil cake used in the silage ration replaced
1,995.90 pounds of cottonseed cake but required 77.87 pounds more
barley, 122.95 pounds more dried beet pulp, 1,401.64 pounds more
silage, and 266.39 pounds more alfalfa hay; or with feed prices used
was worth $27.15 per ton.

In the wet beet pulp ration, each ton of linseed oil cake replaced
1,986.87 pounds of cottonseed cake and 258.21 pounds of alfalfa
but required 35.01 pounds more corn, 35.01 pounds more barley,
and 166.30 pounds more wet beet pulp; or was worth $33.04 per ton.

It is true that linseed oil cake enhanced both dressing percent-
age and carcass grade in the silage ration, but there was no differ-
ence in the selling price. In the beet by-product ration, the 1-year
data available shows cottonseed cake to be more desirable from the
standpoint of carcass grade and dressing percentage.

Cottonseed Cake vs. Linseed Oil Cake vs. Flaxseed.—Flax is not
generally used for livestock feeding because of its high commercial
value in the linseed oil industry; its comparative low yield per acre,
which averages 5 to 6 bushels in Colorado; and the suspected danger
of poisoning, which suspicion is so prevalent among livestock men.
It is thought that in some instances flaxseed may contain a com-
pound which, when acted upon by an enzyme in the seeds, yields
a poison——prussic acid. Colorado feeders who have used flaxseed as
a protein supplement, however, have not experienced any difficul-
ties in their feedlots. Work conducted by this station in feeding



70

CoLorRADO EXPERIMENT STATION

Bulletin 422

Table 44 —COTTONSEED CAKE vs. LINSEED-OIL CAKE—CALVES

2-year average

2-year average

1925-26 1926-27 1931-32 193233
Ground Ground Ground Ground
barley barley corn corn
Dried pulp | Dried pulp Ground Ground
Cottonseed | Linseed-oil barley barley
Ration fed cake cake Cottonsced | Linseed-oil
Corn Corn cake cake
silage silage Wet pulp Wet pulp
Alfalfa Alfalfa Alfalfa Alfalfa
Number calvesperlot............... .. .. 10 10 9.5 9.5
Number days in period. ... .. .. ... .. .... 195 195 192 192
Feedlot weight at start.. .. ..............1 3480 351.3 3957 390.4
Final feedlot weight. .. ... .. .. .. ... .. .. 745 .8 744 7 808.1 798.9
Gain........c..o. oL 397.8 393 .4 412 .4 408.5
Dallygain. . ........................... 2.04 2.02 2.15 2.13
Daily ration fed:
Ground corn. .. . e . 211 2.40
Ground barley . .. .. ... . ... ... .... 3.57 3.56 2.41 2.40
Dried beet pulp.. .. ... ... . ... ... 3.36 3.38 N
Cottonseed cake.... .. ................ .99 .97
Linseed-oil cake .. . RN .99 .97
Cornsilage. . .. ...................... 9.20 9.78
Wetbeetpulp. ... . ........ ... .. .. 22.99 22 .62
Alfalfa. .. .00 o 4.20 4.28 6.62 6.46
Maximum daily feed:
Ground corn. .. ......... .. ... 3.6 3.6
Ground barlev. .. ... ..o 5.3 5.3 3.6 3.6
Dried beet pulp.. .......... ... ... .. 5.3 5.3
Cottonseed cake................... .. 1.5 1.0
Linseed-oil cake.................... .. 1.5 1.0
Cornsilage. . .. .. .. ..ot 12.0 13.0
Wetbeetpulp......... ... ... ...... 30.0 20.0
Feed required per ewt. gain at feedlot:
Ground corn. .. .... .. 112.2 113.0
Ground barley. .. .. ... ... ... ... .. 174 .8 176 .7 112.2 113.0
Dried beet pulp.. ...... ... ... ... 164 .7 167.7
Cottonseed cake. ... ... ... ... .. .. 48.7 45 .4
Linseed-oil cake .. ...... .. ... .. ... ). oo 48.8 45.7
Cornsilage. . .. .. .. ... ... i 451 .4 485 .6
Wetbeet pulp. ... .. ovr i e e 1062.3 1066 .1
Alfalfa..............................] 206.1 212.6 308.8 302.9
Feed cost per cwt. gain at feedlot..... .. .. 25.36 $5.68 $4.78 $4 .94
Selling price per ewt.. ... .. .............. $9.86 $9.88 $5.89 $5.85
Dressing percentage {(cold)............... 62.5 63.6 59.9 59.6*
Carcassgrade. . .. .. .. ........ ... 0. 90 94 &6 82 ¥

*1.year data.
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. Judging from these tests, indications are that ground flaxseed
is not dangerous for fattening cattle; that it can be used to good
advantage as a protein supplement in a beet by-product ration;

and that it does give the feeder a home-grown feed which can
replace cottonseed cake and linseed oil cake when the commercial

value of flax in the linseed oil industry permits.

Table 45.—COTTONSEED CAKE vs. LINSEED-OIL CAKE vs. FLAXSEED—CALVES

(2-year average 1931-32, 1932-33)

Ground Ground Ground
corn corn corn
Ground Ground Ground
Ration fed barley barley barley
Cottonseed Linseed-oil Flaxseed
cake cake
Wet pulp Wet pulp Wet pulp
Alfalfa Alfalfa Alfalfa
Number calvesperlot. . ...................... .. 9.5 95 10
Number daysin period......................... 192 192 192
Feedlot weight at start......................... 395.7 390 .4 392.5
Final feedlot weight. .. ... .. .............. .. .. 808.1 798.9 828 .1
Galll. ..o e 412 .4 408.5 435.6
Dailygain.... ... ... .. 2.15 2.13 2.27
Daily ration fed:
Ground COMD. . .o oottt e ot e e 2.41 2 .40 2.37
Ground barley . . .. ... ... 2.41 2 .40 2.87
Cottonseed cake. .. .............. ... . ... 97
Linseed-oil cake. .. ................. ... .... .97
Ground flaxseed . .. .. ... ... ... .97
Wetbeetpulp. ... .. ... ... ..o 22 .99 22 .62 22 47
Alfalfa. .. ..o 6.62 6.46 6.13
Maximum daily feed:
Ground COTR. . .. .. vttt e i e s 3.6 3.6 3.6
Ground barley .. ... ... ... 3.6 3.6 3.6
Cottonseed eake. .. .. .......... ... . 1.0
Linseed-oil cake. .. .......... . ... ... 1.0
Ground flaxseed. .. .. .. .. ... .. ... 1.0
Wet beet pulp. ... .. ... ..o i 30.0 30.0 30.0
Feed required per cwt. gain at feedlot:
Ground COTD. . .. .ttt ir et e e e e 112.2 113.0 104 .8
Ground barley . . .. ... ... oo 112.2 113.0 104.8
Cottonseed cake. ... ... ... ... 45.4
Linseed-oil cake. .. .. .. ... ... ... ..o 45.7
Ground flaxseed. .. .. ... ... 43.0
Wetbeetpulp. ... ... .. s 1062.3 10661 986.9
Alfalfa. ... 308.8 302.9 270.3
Feed cost per cwt. gain at feedlot................ $4.78 34.94 $4.34
Selling price per ewt. ... ... .. ee s $5.89 $5.85 $5.76
Dressing percentage (cold)*... .. .. ............ .. 59.9 59.6 60.9
Carcass grade® . .. ... .o 86 82 85

*1-year data.
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V. Miscellaneous Comparisons

Sex and Its Effect on Rate of Gain.—Quite a number of open
heifers are fed annually in Colorado feedlots. Tables 46 and 47
show comparisons of gains made, feed required, and feed costs
between steer and heifer calves. A 2-year comparison of steer and
heifer calves (table 46) indicates that steers make a greater rate
of gain and produce unit gains more cheaply than heifers, but that
heifer calves have a higher dressing percentage and yield higher
grade carcasses. It was noticed throughout this work that steers
showed a greater growth tendency, whereas heifers put on a quicker
finish and were ready to ship much sooner than steers.

Table 46.—STEERS vs. OPEN HEIFERS—CALVES
(2-year average 1927-28, 1928-29)

Steers Heifers
Ground barley Ground barley
Ration fed Cottonseed cake Cottonsced cake
Wet pulp Wet pulp
Alfalfa Alfalfa
Number calves perlot. ... ..... ... ... ... ... .... 9 10
Number daysinperiod. ... ........ .. .............. 191 191
Feedlot weight atstart. . ...................... ... 365 .4 343.7
Final feedlot weight . ... .. .. .. ... .. ... .. ... ... 762.2 6828
Galb . oo 396.8 3390.1
Daily galn. .. ... oo e 2.08 1.78
Daily ration fed:
Ground barley . .. .. ...... . .. ... 4.90 4.70
Cottonseed ecake...... ... ... ... .. o 1.02 1.00
Wet beetpulp. ... ...l i i 24.36 19.75
AMalfa .. ... 5.35 4 .88
Maximum daily feed:
Ground barley . .. .. ....... ... ... ... ... .. ..., 6.9 7.0
Cottonseed cake. ... ......... ... ... ... ... 1.1 1.2
Wetbeetpulp...... .. .o il 32.0 29 0
Feed reqguired per cwt. gain at feedlot:
Ground barley ... ...... .. .. .. ... . ...l 236.0 264.9
Cottonseed cake.............. ... ... .. . 49.3 56.5
Wetbeet pulp...... .. ..o 1172 .1 1110.3
Alfalfa. . ... 257.7 274 .4
Feed cost per ewt. gainat feedlot................... $4.69 $5.10
Dressing percentage (cold)... .. .. ... ... . ... ... 59 .4 G1.1
Carcassgrade. . .. ... ... ... ... ... .. .. ... .. .. 94 98
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Table 47.—SEX AND ITS EFFECT ON RATE OF GAIN
(5-year average 1924-25, 1925-26, 1926-27, 1927-28. 1928-29)

Cattle fed Steers Heifers
Number of cattleperlot. ... ......... ... .. .. .. .. 118 120
Number of daysinperiod. .................. .. .. .. 180 180
Average feedlot weight at start....... .. .. ... ... .. 351.30 350.23
Average final feedlot weight. . ... .............. .. .. 739 .62 693.93
Gain...ooo 388.32 343.70
Daily gain... .. ..o e 2.16 1.901
Feed required per ewt. gain at feedlot*:
Ground barley ... ... ... . ... 205.0 290.7
Cottonseed cake........................ ... .. .. 52.2 60.4
Wetpulp.. ..o 1116.8 1106.7
Alfalfa. . ..o oo 272 .8 278.2
Feed cost per ewt. gain at feedlot* ... .. ... .. .. .. .. $5.31 $5.42
Gain—At 30-day periods (in pounds):
B0-day. ... 41.69 38.91
B0-day . .. ... 106.46 100.82
Q0-day . .. .. 172.18 158.18
120-day . .. ..o e 248.52 221.37
150-day . ... 316.29 . 284 41
180-day . .. ..o 388.32 343.70
Daily gain—At 30-day periods (in pounds):
30-day. .. .. 1.39 1.30
GO-day . .. .. 1.76 1.68
0-day . .. ... 1.91 1.76
120-day . .. oo 2.07 1.84
150-day . .. ... 2.11 1.90
180-day. .. ... oL 2.16 1.91

*Based on 2-year average.

Effect of Age on Economy of Gains.—Table 48 shows the dif-
ference in rate of gain and feed required per hundredweight gain
between calves, yearlings, and 2-year-old cattle. This summary
indicates that an increase in age of cattle of equal quality causes,
in fairly definite proportions, an increase in the amount of feed
needed to produce a pound of gain. Taking the feed required per
hundredweight with a 2-year-old steer as 100 percent, a yearling
requires only 84.80 percent that amount of feed and a calf only
63.69 percent. It takes, however, longer to fatten younger cattle.
A 2-year-old steer is ready for market in at least 5 months, a year-
ling in about 6 months, and a calf in 7 months.

Relationship Between Initial and Final Weights of Steer Calves.
—Table 49, an average of several years’ work, is presented to show
whether initial weight of calves is any criterion of rate of gain in
the feedlot. It will be seen that there existed a steady increase
in gain as the initial weight of the calves increased, until 500-550
pounds were reached. Calves weighing more than that had a ten-
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Heavier calves produce a high rate of gain more quickly than
smaller calves, but these heavy calves have a tendency to drop off
in gain towards the close of the fattening period, below the rate of
gain produced by light calves.

Table 40.—RELATIONSHIP BETWEEN INITIAL AND FINAL FEEDLOT WEIGHTS
OF STEER CALVES

All|250-300/300-350(350-400]400-450]450-500|500-550|550-600

Groups by weight groups | pounds| pounds| pounds| pounds| pounds] pounds{ pounds
Number of animals. .. .. .. ... 1450 27 108 148 111 38 10 8
Initial weight. .. .. .. ... ... . ]422.45 |285 22 1326.05 {375.77 |419.93 1469 .73 515.00 565 .42
Final weight (180-day)........|798.58 |636.66 |686.80 |748.26 |S01.39 1859 .68 {918.50 1938 .75
Gain........... ... . ... |376.13 [351.44 (3060.75 [372.49 1381 46 [389.95 403 .50 |373.33
Daily gain...................| 2.09 1.95 2.00 2.07 2.12 2.17 2.24 2.07
Gain any 30-day period.......| 62.69 { 58.58 | 60.13 | 62.08 | 63.58 | 64.99 | 67.25 | 62.22

Percent of initial weight gained.| 89.04 |123.21 [110.06 | 99.13 | 90.84 | 83.02 | 78.35 | 66.03

Gain:
First 30 days. .. ...........J 42.53 | 38.30 | 38.07 | 41.42 | 42.68 | 45.48 | 49.00 | 42.73
Second 30 days.............[ 65.43 [ 61.11 { 60.73 [ 63.26 | 65.07 | 64.21 | 73.00 | 70.60
Third 30 days..............| 63.63 [ 52.96 | 56.68 | 62.25 | 63.60 | 70.66 | 73.00 | 66.25
Fourth 30 days.. .. ..... 67.67 | 66.83 | 67.58 | 70.33 | 72.22 | 67.87 | 63.00 | 65.88
Fifth 30 days. . 72.10 | 65.42 | 68.97 | 65.69 | 71.18 | 72.44 | 87.80 | 73.12

4.68 | 66.62 ) 68.72 ) 69.5¢ | 66.71 | 69.29 | 57.70 | 53.75

<

Sixth 30 days........ .. .. ..

Daily gain during:

First 30 days. ... .. ... 1.42 1.28 1.27 1.38 1.42 1.52 1.63 1.42
Second 30 days............| 2.18 2.04 2.02 2.11 2.17 214 2.43 2.35
Third 30 days..............| 2.12 1.77 1.89 2.08 2 2.36 2.43 2.21
Fourth 30 days. ... ... .. . 2.26 2.23 2.25 2.34 2.41 2.26 2.10 2.20
Fifth30days...... .......0 2.40 2.18 2.30 2.19 2. 241 2.93 2 .44
Sixth30days..............| 2.16 2.22 2.29 2.32 2.22 2.31 1.92 1.79
Percent of total gain:
First 30days...............] 11.31 | 1090 | 10.55 | 11.12 ) 11.19 | 11.66 | 12.14 | 11.45
Second 30 days.............| 17.40 ;1 17.39 ; 16.83 | 16.98 | 17.08 | 16.47 | 18.09 | 18.91
Third 30 days..............| 16,92 { 1507 { 15.71 | 1671 } 16.67 { 18.12 | 1809 | 17.75
Fourth 30 days.............[ 17.99 | 19.02 | 18.73 | 1883 | 18.93 | 17.40 | 15.61 | 17.65
Fifth 30 days.............. 19.17 ) 1861 | 19.12 | 17 .64 | 18 66 | 1858 | 21.76 | 19.59
Sixth 30days............. | 17.20 | 18.96 | 19.05 | 18.67 | 17.49 | 17.77 | 14.30 | 14 40

Rate of Gain Between Various Market Grades of Steer Calves.
—During later years, steers used in these experiments were clas-
sified according to market grades at the beginning of the test. A
study of rate of gain of these different grades of steer calves is
presented in table 50. It will be noticed that there exists almost a
uniform increase in total gain produced as market grade of steer
calves decreases. The greater condition generally carried by calves
of a higher market grade is largely responsible for this difference
in gain. Work conducted elsewhere supports this evidence that
market grade and rate of gain are generally inversely proportional.
In this connection, buying and selling price per hundredweight
should be taken into consideration.
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Table 50.—RATE OF GAIN BETWEEN VARIOUS MARKET GRADES OF STEER CALVES

Select Choice Good Medium
Number of steers. .. ...... ... .. ........ 18 228 155 29
Number daysinperiod. ... .. ............ 180 180 180 180
Average initial weight. .. .. .. ... ... ... 430.5 381 .4 336.0 301.3
Average final weight .. .. .. .. ... .. ... ..., 795.7 746.3 708.2 702.6
Totalgain. .. .. .. ... .. .. ... ... ... .. 365.2 364.9 372.2 401.3
Dailygain............................. 2.03 2.03 2.07 2.23

Rail vs. Truck Shipment.—There is much discussion on the
comparative merits of rail vs. truck shipments of cattle. Data com-
piled on 200 steers shipped from Fort Collins to Denver is shown
in table 51. The steers were divided according to weight and ration
fed. All steers were weighed about 10 o’clock in the morning and
separated into the two groups. The steers to be shipped by train
were driven to the loading point, 3 miles away, immediately follow-
ing weighing. The others were turned back into the lots and had
access to hay. They were loaded about 6 o’clock in the afternoon
and trucked to market.

It will be noticed that there was very little difference in shrink:
3.43 percent for the train-shipped steers and 3.64 percent for those
taken to market by truck. Furthermore, dressing percentage shows
only a difference of .14 of 1 percent in favor of the trucked-in cattle.
Judging from the number of bruised carcasses, trucking is more
likely to bruise steers than shipping by rail. In conclusion, it may
be said that if cattle are trucked 70 miles to market the evening
previous to selling, there is little difference in shrink or dressing
percentage.

Table 51.—RESULTS OF VARIOUS METHODS OF MARKETING CATTLE
(3-year average 1930-31, 1931-32, 1932-33)

Method of transport Train Truck
Number of cattle. .. ... ... ... ... ... .. .. .. .. 100 100
Shipping weight. . .. .. .. ... ... ... ... L 832.71 835.35
Market weight. .. .. .. ... .. ... .. ... ... ... .. .. .. 805.13 806.03
Shrink (pounds) .. .. .. ... ... ... 27.58 29 .32
Shrink (percent). ... ... ... ... ... i 3.43 3.64
Selling price. . ... ... ... ... .. . ..l $6.46 86.46
Warm dressed weaght . .. .. ... .. ... L 488 .96%* 492 39%*
Dressing percentage. ... ........ ... ... . .. oL 60 .80* 60.94%
Bruised carcasses. .. .. .. .. ... ... o 4.0% 5.5%
Freightrate. ......... ... ... .. ... ... . ... ... 16¢ 17¢
Hoursintransit.. .. ...... ... ... ... ... ... .. .. 7 3.17

*Based on 2-year average; data not available for 1932-33.
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VI. Appendix

Information given in the discussion of the following phases
of the experiments may be helpful in determining conditions as
they actually existed during the years of experimental work re-
ported in this bulletin. Furthermore, this information may be help-
ful as a means of clarifying results and, also, may aid those who
care to analyze the tests in more detail.

EQUIPMENT

The experimental cattle feeding pens of the Colorado Experi-
ment Station are located on the college farm. The pens are 114
by 24 feet in size, the long dimension running north and south. At
the north end of the lots, 14- by 24-foot sheds provide shelter for
the cattle. Water is piped into each lot. In the early years small
galvanized watering troughs were used. In 1927 automatic watering
troughs were installed and have been found to be very satisfactory.
Feed bunks for grain and other roughage than hay are located in the
middle of the feed yards below an overhead silage carrier. Hay is
stored in a wooden enclosure at the south end of the lots and fed
there in hay bunks running along the west and north sides of these
enclosures. Originally no cover was provided for the hay. In 1926
each hay bunk was covered to keep the alfalfa dry.

In 1922 the south end of the pens around the hay bunks, and
also around the grain troughs, was cemented and the rest of the
yard graveled to get away from the mud and mire present during
the early tests.

CATTLE USED IN EXPERIMENTS

The quality of steers and heifers used in these experiments
has perhaps been somewhat above the average grade of cattle fed
in most commercial feedlots. Especially is that true of individuals
used during the later years of the work reported here. At times
undue criticism has been given because of the high-quality cattle
which were used. It should be remembered, however, that in expe-
rimental work small numbers must be used because of cost involved.
Furthermore, these lots of cattle must be as uniform as possible to
make conditions comparable between lots. High-grade cattle selected
for experimental work are divided much more readily into uniform
lots than cattle of different types, breeding and condition. All cattle
used in these experiments were range cattle.

1914-15

Sixty high-grade Shorthorn steers averaging 1,050 pounds in
weight were used in this test. These cattle were purchased in
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Denver December 13, 1914. They weighed 59,800 pounds. They
were taken to Fort Collins and pastured and were fed some
alfalfa hay in addition until December 29, when started on test.
On that date they weighed 63,146 pounds.

1916-17
Sixty grade Shorthorn steers were purchased on the Denver
market December 8, 1916. They averaged 745 pounds in weight.
From December 8 until December 28 they were fed alfalfa. On this
latter date these steers averaged 794 pounds.

1918
Sixty grade Hereford steers averaging 746 pounds in weight
were purchased on the Denver market January 25, 1918. They
arrived at the feedlots January 28 and were fed alfalfa hay until
February 8, when they were divided and started on the feeding
experiment. Nine steers averaging 838 pounds were used in each lot.

1918-19
Sixty grade Hereford and Shorthorn steers averaging 800
pounds in weight were selected from the Great Western Sugar
Company’s steers on October 15 and put on a ration of alfalfa hay.
They were medium-to-good steers. November 15 these steers were
divided into six lots and started on test. The steers weighed 970
pounds at that time.
1919-20
Sixty grade Hereford steers, averaging in weight 860 pounds,
were used in this test. They were secured on the Denver market
and were classified as good steers.

1920-21
Sixty good grade Hereford steers were purchased on the Den-
ver market in October and were run on pasture until November 10,
when the test started. These cattle weighed at start of test 796
pounds per head.
1921-22
Sixty-two good-to-choice grade Hereford steers were purchased
in April, 1921. When put on the college foothill range May 3, they
weighed 685 pounds per head. On October 24 they were brought
in weighing 1,015 pounds and were carried on beet tops and beet-
top silage until December 3, when they were divided into six lots
of 10 steers, equal in weight and conformation.

1922-23
Sixty-six good grade Hereford steers were purchased in May,
1922, They were put on the college foothill range May 19, weighing
435 pounds per head. On October 17 they were taken off the range,
weighing 688 pounds. They were carried on beet tops and beet-top
silage until November 25, when they were divided into six equal
pens of 10 steers each and started on the present test.
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1923-24
The grade Hereford steers used in this test were purchased
as yearlings in May, 1923. They were put on the college foothill
range weighing 447 pounds per head. On October 29 they were
taken off the range weighing 687 pounds and were fed silage and
alfalfa until December 12, when they were divided into six equal
pens of 10 steers each and started on the fattening test. At that time
they weighed an average of 759 pounds per head. They were graded
good.
1924-25
Good-to-choice grade Hereford steer and heifer calves, born
between March 9 and July 15 on the foothill ranges near Fort Col-
lins, were used in this test. Six lots of 10 calves each were fed 200
days, and each lot was made up of 5 steer and 5 open heifer calves
fed together. Each lot contained 2 March calves, 2 April calves, 2
May calves, 3 June calves and 1 July calf.

1925-26
Forty-five good-to-choice grade Hereford steer and open heifer
calves, born between March 24 and July 30 on the foothill ranges
near Fort Collins, were used in the test. These calves were supple-
mented with 15 calves secured on the Denver market. The average
birth date for the calves was May 1. The calves were sorted into
six lots of 5 steer and 5 heifer calves as nearly as possible equal in
weight, condition, and quality, and were started on feed Novem-
ber 6.
1926-27
The good-to-choice grade Hereford steer and open heifer calves
used in this test were secured from the Experiment Station range
herd and from two local range herds near Fort Collins. The calves
were sorted into eight lots of 10 (5 steer and 5 heifer calves) as
nearly as possible equal in weight, condition and quality and were
started on feed November 30. Their average initial weight was 350
pounds.
1927-28
Grade Hereford calves averaging 376 pounds in weight were
used in this test. They were graded good-to-choice. These calves
were sorted into five pens of 10 steers each and one pen of 10 heifers.
The greatest uniformity possible was maintained between the dif-
ferent lots of cattle by balancing all known factors involved. The
steers averaged 379 pounds in weight and the heifers only 365
pounds at the beginning of the experiment. This difference in weight
between steers and heifers born at the same time in the spring may
ordinarily be expected in the fall of the year.
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1928-29

Grade Hereford calves grading good-to-choice and averaging
347 pounds in weight were used in this test. These calves were
sorted into five pens of 10 steers each and one pen of 10 heifers.
The greatest uniformity possible was maintained between the differ-
ent lots of cattle by balancing all known factors involved. The
steers averaged 352 pounds in weight and the heifers only 323
pounds at the beginning of the experiment. This difference in weight
between steers and heifers born at the same time in the spring may
ordinarily be expected in the fall of the year.

1929-30
Sixty grade Hereford feeder calves grading good-to-choice in
quality were used in the test and averaged 421.8 pounds at the start.
They were sorted into six uniform pens of 10 head each and were
fed different rations from November 19 to June 2, a period of 195
days.
1930-31
Sixty choice-quality grade Hereford steer calves were bought
in the vicinity of the station and used in the test. They averaged 415
pounds at the start. These calves were divided in six as nearly
uniform lots as possible by balancing the factors of weight, origin,
type, breeding, condition, and color.

1931-32
Eighty choice-quality grade Hereford steer calves were bought
in the vicinity of the station and used in the test. They averaged
about 420 pounds at the start. These calves were divided into eight
as nearly uniform lots as possible by balancing the factors of weight,
origin, type, breeding, condition, and color.

1932-33
Seventy choice-quality grade Hereford steer calves were bought
locally for this experiment. They were allotted according to weight,
origin, type, breeding, condition, and color.

ALLOTMENT AND WEIGH-DAYS

The cattle, whether purchased on the open market or locally,
were given a rest period from 1 to 3 weeks and were fed during that
time only alfalfa hay. Vaccination, dehorning, and other necessary
operations were performed during this time.

When the first individual weight of the cattle was taken, they
were also graded according to type, sex, condition, and in later
years, color for use in allotment. Individual weights were taken on
three consecutive days in order to overcome as much as possible
variation in weight which might be due to shrink or fill. The ex-
periment started at noon of the second weigh-day.
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Through the consideration of all these factors, as much uniform-
ity as possible was obtained between the various lots. Following
the individual initial weights taken on 3 consecutive days, 10-day
group weights and 30-day individual weights were made during the
test. At the end of the feeding period, three individual weights were
taken on consecutive days, with the average used as a final feedlot
weight.

FEEDS USED AND METHODS OF FEEDING

This year-by-year description of feeds used and methods of
feeding is rather incomplete during the earliest work. Grain was
not bought on grade for feeding purposes. Notes were kept only
concerning feeds of abnormal qualities; otherwise, unless specified,
feeds of good quality and grade were fed. Damaged alfalfa hay was
not fed, and hay of a given cutting or quality, from the same stack,
was fed to all lots alike.

1914-15

Method of Feeding.—The cattle were fed twice daily, 7 a. m.
and 4: 30 p. m. One half of the entire ration was usually fed at each
feed. Beet molasses, grain, and cottonseed cake were spread over
the wet pulp or silage. Alfalfa hay was fed in racks practically
constituting self-feeders. Wet beet pulp was hauled from the factory
and stored in a wooden enclosure. It was weighed to the steers as
fed during the winter from this silo.

1916-17
Method of Feeding.—The cattle were fed twice daily, morning
and evening. Molasses, grain, and cake were spread over the wet
pulp or silage. Alfalfa hay was fed in racks three times daily, so
that the steers had hay before them at all times.

1918
Method of Feeding.—The cattle were fed twice daily, 7 a. m.
and 4:30 p. m. One half of the entire ration was given at each feed.
Alfalfa hay was fed three times daily. Wet beet pulp was hauled
from the factory, siloed in a wooden enclosure, and weighed from
there to the steers as fed during the winter.

1918-19
Method of Feeding.—All feeds except alfalfa were fed twice
daily, morning and evening. Alfalfa was fed three times daily. Pulp
was hauled from the factory and stored in a wooden silo. It was
fed from this silo as the steers needed it.

1919-20
Method of Feeding.—Steers were fed twice daily, morning and
evening.
Feeds Used:
Molasses was standard beet molasses from the Great Western
Sugar Company.
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Dried molasses beet pulp was of standard quality.

Cottonseed cake was guaranteed 43 percent protein.

Wet beet pulp was hauled from the local factory from time to
time during the experiment.

Beet tops were of standard quality, but bad weather conditions
existed throughout the test.

Beet top silage was from tops hauled to a trench silo near the
feedlots and thrown from the wagon as it was driven through the
trench. The tops were covered by about a foot of clean straw,
which in turn was covered by about 8 inches of dirt. About 66
percent of the weight of fresh green tops ensiled was recovered as
beet top silage.

Corn silage was of poor quality. It was made from immature
corn.

Alfalfa hay was of good quality.

1920-21

Method of Feeding.—All feeds were fed twice daily.

Feeds Used:

Barley was of excellent quality. The grade of this grain is not
available.

Dried molasses beet pulp was of standard quality.

Molasses was standard quality beet molasses.

Cottonseed cake was guaranteed 43 percent protein.

Wet beet pulp was hauled from the sugar factory and stored
in a wooden silo at the feedlots.

Beet top silage was of good quality.

Corn silage was made from immature corn.

Beet tops were obtained under favorable weather conditions
which existed throughout this test.

Alfalfa hay was of good quality.

1921-22

Method of Feeding.—All feeds were fed twice daily. Maximum
feed of molasses with wet pulp was 8 pounds per head daily.

Feeds Used:

Corn was of good quality.

Barley, locally grown, was of good quality.

Beet molasses was of standard quality.

Dried molasses beet pulp was of standard quality.

Cottonseed cake contained 43 percent protein.

Wet beet pulp was hauled from the local factory and stored in
the pulp silo. It had an average moisture content of 87.88 percent
as against an average figure at the factory silo during the feeding
season of 89.82 percent. In order to give figures comparable to
those secured where pulp is hauled and fed, the wet pulp fed in the
experiment has been figured on an 89.82 percent moisture basis.
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Sunflower silage was made from sunflowers yielding 20.3 tons
per acre. This silage was from plants too mature and lacked palat-
ability.

Corn silage was bright but contained very little corn.

Alfalfa hay was of good quality.

‘ 1922-23

Method of Feeding.—All feeds were fed twice daily. The
molasses was spread over the grain. Alfalfa hay was fed three times
daily. S

Feeds Used:

Barley was locally-grown, good-quality grain.

Beet molasses was of standard quality.

Dried molasses beet pulp was of standard quality.

Cottonseed cake was guaranteed 43 percent protein.

Wet beet pulp was hauled and stored at the feedlots and fed
as needed.

Sunflower silage was made from sunflowers yielding 17.2 tons
per acre. The plants had developed branching heads when cut for
silage. This silage was from plants too mature and very unpalatable
to the cattle.

Corn silage fed during the first half of the test was of poor
quality. That fed during the last 75 days was very good.

Alfalfa hay was of good quality.

1923-24

Method of Feeding.—All feeds were fed twice daily, morning
and evening. Alfalfa was fed so that the steers had access to it at
all times.

Feeds Used:

Barley was locally-grown California feed barley.

Beet molasses was of standard quality.

Cottonseed cake was guaranteed 43 percent protein.

Wet beet pulp was hauled from the local sugar factory, ensiled,
and fed from the silo at the feedlots. In this test, wet pulp has been
figured on a 90 percent moisture basis to make it comparable to pulp
hauled from factory direct.

Sunflower silage was made from sunflowers yielding 19.2 tons
per acre. They were cut at an immature stage when only about
one third of the heads were in bloom. This was much more palatable
and a brighter silage than that of the previous year.

Corn silage was of good quality.

AMalfa hay was of good quality.

1924-25
Method of Feeding.—Grain, protein concentrates, and supple-
mentary roughages were fed twice daily. Alfalfa was fed three
times daily.
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Feeds Used:
Corn was a No. 3 mixed Nebraska corn.
Barley was California feed barley produced locally.

Linseed oil cake (old process) was guaranteed 34 percent pro-
tein.

Ground corn fodder was cut just before frost, shocked in the
field and left until thoroughly dry; then it was hauled in and cut
into a bin. The fodder was grown in the same field as the corn used
for silage. The yield of the dry fodder was 3.82 tons per acre.

Corn silage was of good quality, grown on the station farm,
yielding 11.7 tons per acre. The ear corn production of this field
was 4,593 pounds.

Corn and soybean silage was grown on the station farm. The
forage production was 11.6 tons per acre. The ear corn production
of this field was 4,120 pounds.

Cull potatoes were stored in a cellar and fed raw. They were
chopped before feeding.

Potato silage was made by cutting cull potatoes through an
ensilage cutter into an upright concrete silo. A 2 percent mixture
of corn chop was added to start fermentation. There was approxi-
mately a 20 percent loss of weight in the silo.

Alfalfa hay was of good quality.

1925-26
Method of Feeding.—The calves were hand-fed all feeds ex-
cept alfalfa twice daily, starting at 7 a. m. and 4 p. m. Wet pulp
was limited to 15 pounds daily. All roughages were fed during the
forenoon.

Feeds Used:

Corn was shipped-in and recleaned Nebraska corn of good
quality.

Barley was grown locally and of good quality.

Dried beet pulp was of standard quality.

Dried molasses beet pulp was of standard quality.

Linseed oil cake (old process) was guaranteed 34 percent pro-
tein.

Cottonseed cake was guaranteed 43 percent protein.

Wet beet pulp was hauled at periodic intervals from the local
sugar factory. Each load lasted about a week.

Cut corn fodder was grown on the station farm, shocked in the
field, hauled in and cut as needed.

Corn silage, grown at the station, was of good quality, with well-
matured grain.

Alfalfa hay was of good quality.
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1926-27

Method of Feeding.—The calves were hand-fed all feeds ex-
cept alfalfa twice daily, starting at 7 a. m. and 4 p. m. Alfalfa hay
was self-fed. Wet beet pulp was limited to 30 pounds daily. Siloed
beet pulp was used in all lots where wet pulp was fed except lot 8§,
where pressed pulp was used. All roughages were fed about the
middle of the forenoon.

Feeds Used:

Corn was a No. 2 recleaned corn shipped in from Nebraska.

Barley was a No. 3 locally-grown feed barley.

Dried pulp, standard quality, was bought at the Brighton
factory.

Dried molasses pulp was bought at the Brighton factory. It
was of standard quality.

Cottonseed cake was guaranteed 43 percent protein.

Linseed oil cake (old process) was guaranteed 34 percent
protein.

Cut corn fodder was grown on the station farm, cut just before
frost, shocked in the field and hauled and cut as needed for the test.

Corn silage was of good quality, with well-matured grain. It was
grown on the station farm.

Wet (siloed) beet pulp was hauled from the Fort Collins factory
and stored in a small wooden silo adjacent to the feedlots. Each load
of from 3 to 4 tons lasted from 6 to 7 days.

Pressed beet pulp was shipped from the Loveland factory and
stored in a trench and straw silo.

Alfalfa hay was of good quality. Both first and second cutting
were used.

Salt was block salt.

1927-28

Method of Feeding.—Grain and protein supplement were fed
in the morning and evening. Wet pulp, silage, and tops were fed
shortly after the morning grain feed. Alfalfa hay and salt were self-
fed.

Feeds Used:

Ground Trebi barley, 46.5 pounds per bushel, was grown
locally.

Wet (siloed) beet pulp was hauled from the Fort Collins sugar
factory and stored in a small wooden silo adjacent to the feedlots.
Each load of from 3 to 4 tons lasted from 6 to 8 days.

Pressed beet pulp was shipped from the Loveland factory and
stored in a trench and straw silo.

Sugar-beet tops were piled in small piles near the feedlots.

Corn silage was of good quality, with well-matured grain.

Cottonseed cake was guaranteed to contain 43 percent protein.
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Alfalfa hay was of good quality; both first and second cuttings
were used.
Salt for all lots was block salt, self-fed.

1928-29

Method of Feeding.—The grain and protein concentrate was
fed twice daily, morning and evening. Pulp, tops, and silage were
fed shortly after the morning grain feed. Alfalfa, minerals, and
salt were self-fed.

Feeds Used:

Ground Trebi barley, 48 pounds per bushel, was grown locally.
It was graded U. S. No. 2.

Wet (siloed) beet pulp was hauled from the Fort Collins sugar
factory and stored in a small wooden silo adjacent to the feedlots.
Each load of from 3 to 4 tons lasted from 6 to 8 days.

Pressed beet pulp was shipped from the Loveland factory and
stored in a trench and straw silo.

Sugar-beet tops were piled in small piles near the feedlot.

Corn silage was of good quality with well-matured grain.

Cottonseed cake was guaranteed 43 percent protein.

Alfalfa hay was of good quality; first cutting was fed.

Mineral mixture for all lots was a simple mixture composed of
50 percent steamed bonemeal, 30 percent lime cake, and 20 percent
salt, self-fed.

Salt for all lots was No. 4 salt, self-fed.

1929-30

Method of Feeding.—Concentrates were fed twice daily, morn-
ing and evening. Wet pulp, potatoes, and silage were given in one
feed daily at about 10 o’clock in the morning. Fed during the
warmth of the day, there was less tendency for these high-moisture
feeds to freeze in the troughs before being consumed.

Feeds Used:

Ground Colcess barley was grown on the college farm. It
weighed 47 pounds per bushel and was graded No. 2.

Cull potatoes tested 82.3 percent moisture and were of rather
poor quality. With market potatoes high, a close sorting caused the
culls to be distinctly lower in quality than in a year of moderate-
priced market potatoes. The culls were sliced in a low-priced, hand-
power root cutter. The potatoes were stored in a frost-proof dugout,
but some of them were frozen when eaten. During the latter part
of the feeding period, the potatoes sprouted very noticeably, but no
ill effects were noted in feeding frozen culls and later sprouted culls.

Wet beet pulp was hauled from the silo of the local sugar fac-
tory and was stored in a small silo near the feedlots.
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Corn silage, grown on the college farm, was used in the test.
It was of good quality, with well-matured grain.

Potato-and-corn-fodder silage was a mixture by weight of 18
percent dry corn fodder and 82 percent cull potatoes cut into the
silo during the spring of 1929. Cull potatoes on the verge of spoiling
were stored in this manner for use the following feeding season.
There was little waste, and the resultant silage proved to be a very
palatable feed.

Alfalfa hay was grown locally and was bright, leafy, and of
good quality. First and second cutting hay was used.

Mineral mixture, self-fed to all lots, was a simple mixture com-
posed of 30 percent steamed bonemeal, 60 percent limecake, and 10
percent salt.

Salt, self-fed in all lots, was No. 4 salt.

1930-31

Method of Feeding.—Concentrates were fed twice daily, morn-
ing and evening. Wet pulp, potatoes, and silage were given in one
feed daily at about 10 o’clock in the morning. Fed during the
warmth of the day, there was less tendency for these high-moisture
feeds to freeze in the troughs before being consumed.

Feeds Used:

Ground Trebi barley, grown locally, was used. It weighed 40
pounds per bushel and was graded No. 4.

Cull potatoes were a good quality potato. The market price of
potatoes was relatively low, consequently the usual close sorting
was not practiced. The potatoes were sliced in a hand-power root
cutter. During the cold weather they were stored in a frost-proof
cellar.

Wet beet pulp was hauled from the silo of the local sugar fac-
tory and stored in a small silo near the feedlots.

Corn silage was made from corn grown on the college farm
which was a good quality Minnesota No. 13, with well-matured
grain.

Potato-corn fodder silage was a mixture by weight of 18 percent
dry corn fodder and 82 percent cull potatoes cut into the silo during
the spring of 1929. The potatoes used were culls on the verge of
spoiling and were stored in this manner for use the following season.
The corn fodder was added to insure fermentation, to give the
potato silage a moisture content similar to that of corn silage, and
to improve the handling quality of the potato silage. There was
very little waste, and the resultant silage proved to be a very palat-
able feed. One half of this silage was fed during the 1929-30 feeding
period, and the other half was used during the 1930-31 period. No
difficulty was experienced in keeping the potato-corn fodder silage
during the summer of the second season.
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Alfalfa hay was grown locally and was bright, leafy, and of
good quality. First and second-cutting hay was used.

Mineral mixture composed of 40 percent steamed bonemeal,
40 percent limecake and 20 percent salt was self-fed in all lots.

Salt was No. 4 salt, self-fed in all lots.

1931-32

Method of Feeding.—The grain and cake ration was fed twice
daily, morning and evening. Pulp was hauled into the cattle pens
shortly after the morning grain feed. Alfalfa, mineral mixture, and
salt were self-fed.

Feeds Used:

Corn used in this test was shipped-in Nebraska grain. It
weighed 56.4 pounds per bushel and was graded No. 1 yellow, ac-
cording to U. S. Standard.

Barley, grown locally, weighed 44 pounds per bushel and was
graded No. 3 Trebi barley.

Wheat was secured from a local elevator and contained 60 per-
cent hard winter wheat and 40 percent hard spring wheat. It
weighed 58.8 pounds per bushel.

Cottonseed cake had a guaranteed analysis of 43 percent pro-
tein. Pea-sized cake was fed.

Linseed oil cake was old-process cake and contained a guaran-
teed protein content of 34 percent.

Flaxseed was grown in Northeastern Colorado. It was ground
very finely through a hammer mill.

Wet beet pulp was hauled directly from the silo of the local
sugar factory to the calves as needed.

Alfalfa hay was grown locally and was bright, leafy, and of
good quality. First-cutting hay was used.

Mineral mixture composed of 40 parts steamed bonemeal, 40
parts high calcium carbonate lime cake, and 20 parts salt was self-
fed in all lots.

Salt for all lots was No. 4 salt, self-fed.

1932-33

Method of Feeding.—The grain and cake ration was fed twice
daily, morning and evening. Pulp was hauled into the pens shortly
after the morning grain feed. Alfalfa, mineral mixture, and salt
were self-fed.

Feeds Used:

Corn was No. 2 yellow, shipped-in Nebraska grain. It weighed
55.6 pounds per bushel.

Barley graded No. 2, weighed 46.5 pounds per bushel, and was
a locally-produced grain.

Cottonseed cake (pea-size) contained 43 percent protein.
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Linseed oil cake (old process) had a guaranteed protein con-
tent of 34 percent.

Flaxseed was grown in Northeastern Colorado. It was ground
finely before feeding.

Wet beet pulp was hauled from the local sugar factory every
day as the calves consumed it.

Alfalfa hay was grown locally and was bright, leafy, and of good
quality. First-cutting hay was used.

Mineral mixture composed of 40 parts steamed bonemeal, 40
paris high calcium carbonate lime cake, and 20 parts salt was self-
fed in all lots.

Sait for all lots was No. 4 salt, self-fed.

MINERAL AND SALT CONSUMPTION

In the discussion of results found, no mention is made of min-
eral and salt. It was purposely omitted, since during the earlier
years no record was kept of the amount of salt fed. It was, how-
ever, kept before the steers at all times during the experiments.

Mineral feeding was not practiced in any test at this station
before 1928. Since that time, a simple mineral mixture composed
of two parts steamed bonemeal, two parts high calcium carbonate
limestone, and one part salt has been available to the steers while
they were on feed. No assurance existed that these minerals were
needed; it was simply a step of precaution in case some mineral
were lacking. The combination of minerals used furnished a source
of caleium, phosphorus, sodium, and chlorine, which are mineral
elements most likely to be lacking in the ordinary ration.

An average of 4 years’ work, including records for 340 steer
and heifer calves, shows the daily mineral consumption per head
to be only 0.0223 pounds. The cost of this amount is so small for an
average feeding period that it was felt it was a good insurance
against any mineral deficiency which might exist.

The average salt consumption for this same period of time was
0.0272 pounds per head per day. Salt was self-fed to the cattle during
all the experiments conducted.
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FEED PRICES USED
In this summarization of fattening experiments, representative
rather than average feed prices are used for the purpose of com-
parison. In order to secure cost-of-gain comparison applicable to
different feeding districts where cost of feeds may vary, the amount
of feed required per hundredweight should be multiplied by local
feed prices.
The feed prices used in this bulletin are:

Carbohydrate concentrates Cost per ton

L 70  + S PN $20.00
Barley . . o 18.00
Wheat . . ..o e 20.00
Dried beet pulp. . .. oo oo 14.00
Dried molasses beet pulp .. . .. . e 14.00
Beet Molasses. . . .ot e e 8.00

Protein concentrates Cost per ton

Cottonseed cake. ... .. .. ... $33.00
Linseed-oil cake .. .. .. .. .. 40.00
Flaxseed . . .. . oo e 30.00

Carbohydrate roughages Cost per ton

Corm SHlaEe . . oo o o e s $
Cut corn fodder .. .. .. ... e e e
Corn and soybean SIlage. .. .. .. .. .. e e e
Potato-corn foddersilage.. .. ..... .. ... ... il
Sunflower SIlage .. .. .. ..o i e e e e
Potato SIAZe. .. .. cv v it e e e e
Cull Potatoes. . . . .. e
Beet tops, pastured. .. .. .. .. e e
Beet tops in the feedlot. .. .. .....

Beet top silage. .. .
Beet tops, stacked. .. .. .. .. ...
Wet beet pulp, stloed . . . .. ..o e
Wet beet pulp pressed. . ... ..

—

=k o B
E8B8883

50
00 per acre
75
50
50
25
75

Protein roughages Cost per ton

Alfalfa hay . . .. o e e e $ 8.00
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CHEMICAL ANALYSES OF FEEDS USED IN EXPERIMENTS

Feeds reported in this table were analyzed by the State Dairy
Commission chemists. These men, chemically trained, were recom-
mended by the head of the chemistry department to do this work,
since no provision had been made to use station chemists for ana-
lytical work during these years.

During the earlier years, no chemical analyses were made of
the feeds; also, a fire in 1927 destroyed some of the chemical rec-
ords. All available analyses are listed here by years.

Carbohydrates
Crude No.
Water | Ash | protein N-free Fat [analyses
Fiber |extract
1914-15
Beet molasses. .. .. ................| 19.8 10.40 9.30{.......}] 60.50 |....... 1
Wet beetpulp....................| 88.1 .40 1.80 2.80 6.80 .10 1
1918-19
Cornsilage.......................] 69.93 1.82 2.40 6.14 1 19.13 .58 1
Pastured beet tops.................|] 756.37 5.86 3.63 4.27 | 10.54 .35 2
1919-20
Beet molasses. .. ..................| 21.19 7.47 6.48 |.......| 64.86 |....... 1
Cottonseed cake...................| 6.61 5.35 | 40.00 | 20.00 { 22.13 5.91 1
Cornsilage.......................]1 89.23 .61 1.24 1.77 6.82 .33 1
Beet topsilage .. ..................| 70.66 | 13.03 3.52 2.83 9.46 .50 1
Dried heet tops....................[ 52.90 | 16.71 5.03 5.65 | 19.08 .63 1
Pastured beet tops. .~ . ............| 83.57 4.02 2.59 1.51 §.09 .22 i
Wet beetpulp.....................| 92.73 .29 1.04 2.91 1.90 .13 1
1921-22
Sunflower silage (mature)...........] 83.20 2.40 2.22 3.38 8.29 1.52 i
Cornsilage. .. ....................}] 76.30 2.02 3.50 7.55 9.44 1.19 1
1923-24
Barley...........................] 11.90 3.07 8.89 5.67 | 68.21 2.28 2
Wet beetpulp.....................1 86.60 .50 2.04 3.55 6.56 71 1
Cornsilage. ......................| 80.70 1.35 1.86 5.10 | 10.75 .54 1
Sunflower silage (14 bloom) .. .. .. ..} 81.20 2.25 2.39 5.35 9.11 .70 1
Alfalfa. .................. .. 8.00 8.04 | 13.79 | 33.50 ' 34.07 2.00 1
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Carbohydrates
Crude No.
Water | Ash | protein N-free Fat |analyses
Fiber | extract
1924-25
Corn and soybean silage. ... .. ..... | 74.80 1.65 2 .80 5.78 | 14.62 .35 1
Potatosilage......................| 78.20 1.84 2.07 65 | 17.12 .12 1
1926-27
Corn. . 16 .00 2.93 7.69 9.69 | 69.12 .57 1
Barley . 10.90 5.10 9.38 8.85 | 64.70 1.07 1
Dried beet pulp e 997 3.60 8.13 | 23.30 | 54.75 .25 1
Dried molasses beet pulp. s .o....f 10,40 6.03 8.75 1 17.92 | 56.15 .75 1
Cottonseed cake...................1 7.11 6.41 | 41.56 9.45| 28.26 7.21 1
Linseed-oil cake. .............. ... 9.53 4.85 1 35.44 7.55 | 38.22 4.41 1
Corn fodder. . .. ...... ... .. .. 13.68 5.81 6.33 | 20.24 | 52.16 1.79 4
Cornsilage. .....................| 73.31 2.28 1.56 7.01] 14.25 1.58 3
Wetbeetpulp....................| 86.12 47 1.55 6.43 4.91 .54 2
Pressed beet pulp..... 85.20 .72 1.30 4.44 7.96 42 4
1927-28
Barley...........................| 10.65| 4.00| 12.38 5.64 | 66.70 .65 2
Beettops....................... .| 25.14 9.74 3.68 | 11.18 | 49.90 .36 1
Wetbeetpulp....................| 86.41 44 2.37 6.60 | 3.64 .54 1
Pressed beet pulp..................| 88.11 .52 1.97 5.15 3.97 .28 1
1929-30
Barley . .. 10.75 | 2.59 | 11.21 6.38 | 67.45 1.62 2
Cottonseed cake §.19 5.40 | 40.61 | 10.79 | 26.68 8.33 2
Corn silage . Ceee | 72.04 1.04 1.95 6.46 | 17.65 .85 2
Potato-corn fodder ~llageA Ce ... 61.52 2.84 2.96 5.87 | 26.15 .66 2
Wet beet pulp. . ... 89.01 .37 1.38 4.03 4.98 .22 2
1930-31
Barley . e 10.65 2.42 | 11.18 5.77 | 67.73 2.27 2
Cottonseed cake 9.29 5.45 | 41.18 | 12.60 | 25.06 6.44 2
Potatoes. . 78.17 1.14 2.17 1.33 ] 17.10 .10 2
Potato—corn fodder allage. e ....| 57.48 1.84 2.80 | 16.74 | 20.61 .54 2
Cornsilage.......................| 66.09 1.74 3.28 7.05 | 21.13 .71 2
Wetbeetpulp....................1 87.45 .38 1.67 4.96 5.27 .27 2
1931-32
Corn................... .. 12.78 1.40 | 11.00 1.94 | 68.95 3.94 2
Barley . 11.67 2.32 | 13.06 5.25 ] 65.75 1.96 2
Wheat . 11.87 1.77 | 14.32 2.49 | 67.72 1.85 2
Cottonseedcake..............,..,, 7.59 6.10 | 43.89 8.46 | 26.28 7.69 2
Linseed-oil cake. .. ................| 8.76 6.36 | 36.68 7.48 | 35.28 5.46 2
Flaxseed . 8.68 4.21 ] 22.84 5.12 | 22.98 | 36.19 2
Wetbeetpulp .| 8867 .31 1.58 4.45 4.69 .30 2
Alfalfa. .. ........................| 4.54 8.85 | 12.15 | 37.47 | 34.73 2.27 2
1932-33
Corn.............c.coii | 11,81 1.30 9.98 2.28 | 70.47 | 4.18 2
Barley...........................| 10.85 2.51 | 11,77 | 7.70 | 65.28 1.90 2
Wheat. . .........................1 11.37 1.60 | 14.59 3.06 | 67.63 1.76 2
Cottonseced cake. .. .. 7.85 6.13 ) 42.53 | 11.11 | 25.93 6.47 2
Linseed-oil cake. ..................| 9.10 5.68 | 39.20 8.44 | 33.05 4.54 2
Flaxseed.........................| 7.80{ 4.26 ) 26.80| 9.16 [ 22.00 | 30.01 2
Wet beet pulp. ... ................[ 89.16 .34 1.56 | 4.45 1 4.23 .26 2
Alfalfa. .. ........................| 10.25 8.63 | 14.69 | 35.93 | 29.08 1.65 2
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CHEMICAL ANALYSES OF FEEDS
Taken from Appendix Table No. 1, Henry and Morrison's 'Feeds and Feeding”
Carbohydrates
Crude No.
Water | Ash | protein N-free Fat {analyses
Fiber }extract
Carbohydrate concentrates:
Corn, dent. 10.5 1.5 10.1 2.0 70.9 5.0 440
Corn, dent No Zgrade ... 148 1.4 9.6 1.9 67.6 4.8
Corn,dentNo,'igmde.......4...,. 16.5 1.4 9.4 1.9 66.1 4.7
Barley, common. 9.3 2.7 11.5 4.6 69.8 2.1 298
Wheat, all analyse ... 10.2 1.9 12 4 2.2 71.2 2.1 858
Wheat, Rocky Mountam States ....| 8.5 2.0 13.3 2.1 71.9 2.2 193
Wheat, winter. . .. .............. .| 10.9 1.8 11.7 2.0 71.6 2.0 94
Dried beet pulp. .. .. ..............| 8.2 3.5 8.9 18.9 59.6 0.9 48
Dried molasses beet pulp. .. ... 7.6 5.6 9.5 15.9 60.7 0.7 21
Molasses, beet. . . 22.0 7.0 9.0 62.0
Carbohydrate roughages:
Corn silages . 73.7 1.7 2.1 G.3 15.4 0.8 121
Cornandsoybeansxlage
Cull potatoes . 78 .8 1.1 2 0.4 17 4 0.1 465
Potato silage*. . ..
Potatocomfoddelollage*‘......”.,....4......,A_..“..“.......A......H
Sunflower silage. .. .. .. ............| 78.1 2.2 2.0 6.4 10.2 1.1 33
Beet tops. . 88.6 2.0 2.6 1.2 5.3 0.3 4
Beet top sdage 71.2 13.0 3.2 2.4 9.6 0.6 11
Wet beet pulp, siloed . ........l 9.0 0.3 1.5 3.1 4.7 0.4 1
Wetbeetpulp.ples:ed*...v.(.(.(........AA..
Cut corn fodder. .. ................| 9.0 6.5 7.8 27.2 47.3 2.2 56
Protein concentrates:
Cottonseed meal, choice............]| 7.5 6.2 44 .1 8.1 25.0 9.1 2556
Linseed meal, new process.. .. .. ... 9.6 5.6 36.9 8.7 36.3 2.9 182
Tlaxseed . . .......................| 9.2 4.3 22.6 7.1 23.2 33.7 50
Protein roughages:
Alfalfa, all analyses. ...............] 8.6 8.6 14.9 28.3 37.3 2.3 250
Alfalfa, first cutting. ... .. ..........] 8.5 8.8 13.9 30.9 36.2 1.7 46
Alfalfa. second cutting. .. .. .. ......| 7.3 9.0 14.7 31.9 35.4 1.7 33

*No analyses given.
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AVERAGE MOISTURE ANALYSES OF FEEDS USED IN EXPERIMENTS

Feed Moisture Number Analyses

1914-15
Beet molasses. . .. ............. ... ... ... 19.8 1
Wetbeetpulp.... ... ... 88.1 1

1919-20
Cornsilage............ ... 64 .83 1
Beet topsilage. .. .......... .. ... ... ... .. ... 62.53 1
Wetbeet pulp.’. ... ... e 88.93

1920-21
Dried molasses beet pulp.. .. .................... 9.94
Beet molasses. . .. ........ ... . oo 19.80
Cottonseed cake. ... ....... ... ... ... . .. 7.01
Cornsilage. ... ........... . i 77.37
Beettopsilage. ... .......... ... ... .. . ... 69.77
Pastured beet tops. ... .. .. ... . ... . ... 77 .87
Wetbeetpulp. .. ... .. ... ... . ... .. .. 89.32

WU e e

1921-22
Wet beetpulp...... ..o oo 87.88 1

1924-25
Corn fodder. . 15.48 11
Corn silage . . 74 .20 11
Cornandsoybeansﬂage 73.85 11
Cull potatoes. . .. .. ..ot e 79 .80 11
Potatosilage. ... ...... ... .. .. . .o 73.60 10

1925-26
{073 o - 14.97 12
Barley 12.05 12
Drledbeetpulp e 9.97 12
Drledmolassesbeetpulp,..,.A,...,,............ 9.50 12
Cottonseed cake .. .. ... ... ... ... 7.72 12
Linseed-oil cake .. .......... ... ... ... ... .. .. 10.02 11
Cornfodder ... ...... ... ... 20.09 12
Cornsilage .. ... ... .. ... 71.02 12
Wet beet pulp .. .. .. ... ... 87.69 12

1926~27
COTN .. oot 15.25 19
Barley . 11.10 18
Drxedbeetpulp 10.15 18
Dnedmolassesbeetpulp........4.......,.....(. 8.81 18
Cottonseed cake.. .. ...... ... ... .. . ... .. 7.75 17
Linseed-oil cake .. .. ................ ... .. .. ... 9.36 18
Cornfodder. .. ....... ... ..iiiei 14 .41 19
Cornsilage . .. ... 65.39 19
Wetbeetpulp .. .. ... ... ... ... 88.02 19
Pressed beet pulp.. .. .. ... ... ..o 85.81 20

1927-28
Barley . 11.49 14
Cottonseedcake.......,.4..“............A.A.. 7.22 14
Corn 8Hage .. .. .. .. oot 72.51 14
Beet tOP8. .. .0 o it e e 45 .36 14
Wetbeetpulp........... ... 87.46 13
Pressed beet pulp ... ....... ... .. . oo 86.79 14
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AVERAGE MOISTURE ANALYSES OF FEEDS USED IN EXPERIMENTS—Continued

Feed Moisture Number Analyses

1928-29

Barley . . 9.84 19
_,ottonseedcake 7.78 18
bornsﬂage...,.....,......,.....,,...A...,‘,., 71.56 19
Wetbeet pulp...... . oo v e 86.52 19
Pressed beet pulp..... .. .. ... e 84 .17 34
1929-30

Barley . . .. e e 10.75 15
Cottonseed cake. ... ......... ... i 8.19 i5
Cornsilage. . ........ ... it 72.04 13
Potatoes. 82.29 14
Potato—comfoddersdage......A...,............A. 61.52 14
Wetbeetpulp. ...... ... ... .. ... ..o 89.01 14
1930-31

Barley . JR P 12.45 17
Cottonsepdcake 8.56 13
Potatoes..... .. 78.17 12
Potato-cornfoddersllage........,.......,.,...A. 57.48 17
Corn silage . . . ot vt e 66.09 12
Wetbeetpulp. . ... ... ... 87 .45 17
1931-32

COTN. L e i e e s 14.10 19
Barley. .. ... . . . 10 .83 19
Wheat. . . . .. ... 11.70 19
Cottonseed cake. ... ....... ... ... .o 7.39 19
Linseed-oil eake .. .. ...... ... oo 8.94 19
Flaxseed . ... .. .. .. ... .. i 8.25 19
Wetbeetpulp. ... ..o oo 88.67 19
1932-33

COTR. .. o e 13.05 20
Barley.. .. .. .. 11.49 20
Wheat .. ..o 11.53 19
Cottonseed cake. ... .. ...l 7.76 21
Linseed ol eake .. .. .. .. .. ... ... ool 9.05 21
Tlaxseed. . ... .. . ittt i e f7.51 21
Wetbeetpulp. .. .. .. ... i i 89 .16 20

MOISTURE VARIATION IN WET BEET PULP BETWEEN
FACTORY AND FEEDLOT

Much discussion and criticism has existed in regard to the
method employed in feeding wet beet pulp to experimental cattle.
During earlier years, when all the pulp was hauled in the fall and
stored in a silo adjacent to the feedlots, this criticism was no doubt
justified, since the loss in moisture through storage in a small silo
was proportionately greater than the moisture loss in the large fac-
tory silo. This simply meant that experimental cattle receiving a
definite, weighed amount of pulp were actually getting more feed
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nutrients than cattle in a commercial feedlot eating the same amount
of pulp by weight. Under commercial conditions, pulp is hauled
daily from factory to feed trough.

Following these early years of experimental work, pulp was
hauled weekly, and still later it was hauled at least every other
day. A comparison by months of dry matter in pulp at the feedlot
and factory is shown in the following table. The feedlot figures
presented are averages of 10-day moisture samples for the last 8
years of experimental work. Factory figures were obtained through
the research department of the Great Western Sugar Company and
represent the averages for all Colorado factories for the year 1929-
30. This, it seems, is the only year for which these figures are avail-
able. In analyzing these figures, it is surprising how closely those
two sets check. It would seem that during later years, at least, we
have very closely duplicated feedlot conditions as far as the feeding
of wet beet pulp is concerned.

AVERAGE PERCENTAGE DRY MATTER IN WET BEET PULP

At factory At feedlot
Moisture Dry matter Moisture Dry matter
QOctober. .. ......... ... ... .. .. .. 91.06 8.94 89.27 10.73
November. .. ............ ... ... .. .. .. 90.01 9.99 90.35 9.65
December. .. ......... . ... ... 90.08 9.92 89.52 10.48
Januwary. .. ... ... L 89.11 10.89 88.77 11.23
February........... ... ... ... .. .. 87.35 12.65 87.95 12.05
March.. .. ... ... ... L 86.70 13.30 87.21 12.79
April...o oL 86.27 13.73 86.69 13.31
May.. ... 86.66 13.34 86.92 13.08
Average. .. ... .. 00 88.40 11.60 88.33 11.67

MARKETING AND SELLING PRICE

The general procedure of marketing these experimental cattle
was to cut off succulent roughages a few days before shipping. The
final weight was taken in the morning before driving to the loading
point, 3 miles away from the feedlots.

During the earlier years, the steers were sorted at market into
the various feedlot groups and sold by lots. Later on, all the steers
were thrown together, the poor end sorted off, and the steers sold
in two different groups. The number of cut-backs in the various
lots determined the difference in selling price. During later years,
a combination of selling price and appraisal made previous to ship-
ping has been the determining factor in setting a value on the
different lots. In other words, the market top for the day when the
experimental cattle are on the market has been taken for the highest
appraised lot and the others valued as much lower as the appraisal
varied. Appraisals on the cattle were made by a packer-buyer and
a commission-house salesman.
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TABLE SHOWING AVERAGE SHRINK PER STEER TO MARKET WITH DIFFERENT
TYPES OF RATIONS USED

(Cattle driven 3 miles to loading point, then shipped 67 miles by rail to Denver market.)

Grain Grain Grain Grain
Grain with or with or with or protein
with or without without without |supplement
without protein protein protein Wet beet
protein |supplement|supplement|supplement pulp
supplement] Wet beet | Succulent Dry Other
pulp roughage | roughage | roughages
Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa

1914-15.. ... ... ... 7.52 7.58
(3-vear-olds).............. 6.73

191617 .. .. .. ... ...l 5.70 5.00
(2-year-olds). . ............ 7.00

.89

o
—
[C
>

1918, .. ..o
(2-year-olds)..............

w
=
o

1918-19.. .. ... . ..., 01
(3-year-olds) .. .. .......
1919-20 .. .. .. ... ... ... 57
(2-year-olds) .. ............|........ ..
1920-21.......... ... ..., 4 .42
(2-year-olds)..............

™ =1 =1 -
oo
IS

.12 e 1105

SNt
5 .
3

1921-22 .. .. ... oo 4.50- ‘
(3-year-olds)...... ... ... ..

1922-23 .. ... ... 638 ‘
(Yearlings)...............|..........

1923-24.. ... ... 6.04 ‘ 638
(Yearlings) ... ............|..........

192425 . ses | e
(Calves) ..........o vt iib i

12627 .|| 234
(Calves).... .. ..

«w
=]
©
WR WO WWDWH IO OO OO NHE RSO ®S IO W=~
(=)

(Calves)

1928-20. ... 471
(Calves)..................

.15 4.99 4.83

=S TN C R
- :
(<1}

.48 4.57

2

1929-30.. .............. .. 298 h
(Calves)..................0..........
1930-31.. .. ... ... .. ... 4.51 3.90 .01 355
Calves) ... ... ...

oW W K W
et .
3




100 CoOLORADO EXPERIMENT STATION Bulletin 422

TABLE SHOWING AVERAGE SHRINK PER STEER TO MARKET WITH DIFFERENT
TYPES OF RATIONS USED—Continued

(Cattle driven 3 miles to loading point, then shipped 67 miles by rail to Denver market.)

Grain Grain Grain Grain
Grain with or | with or with or protein
with or without  « without without [supplement
without protein . protein protein Wet beet
protein |supplement|supplement{supplement pulp
supplement| Wet beet | Succulent Dry Other
pulp roughage | roughage | roughages

Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa

1931-32 .. ...
(Calves) ................

1932-33 .. ... . oo
(Calves) . .................|..........

e G0 B G0 DR WO R WA W
—
©

No. trials 15 37 45 3 6 1

Average shrink:

3-year-olds............. 7.07 5.74 6.31
2-year-olds............. 6.63 5.94 5.54 11.05
Yearlings............... 6.04 6.38 5.50
Calves. ................ 3.86 3.73 3.08 3.24 4.03

CARCASS GRADES

The cattle, numerically branded, were identified on the slaugh-
tering floor, and the carcasses were tagged with corresponding num-
bers. A warm-dressed weight was obtained on each steer, and the
customary packer’s shrink was figured to get cold-dressed weight.
The carcass grade determined by packers has been given the follow-
ing numerical values to facilitate comparisons: Choice, 100; good,
90; medium, 80; and common, 70.

In these ration experiments, an attempt has been made to ascer-
tain as nearly as possible the true relative fattening values of feeds
tested. A detailed study of the shrinkage of steers enroute to market
has not revealed any significant difference based on character of
ration fed. This lack of difference is probably due to the method of
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handling these steers just previous to shipping. All succulent rough-
ages were taken away from the cattle several days before marketing,
so that the shrinkage of cattle on succulent rations was cut down to
a minimum.

Feedlot gains based on averages of a series of initial and final
weights of steers are obviously most reliable for comparison, since
shrink to market varies so greatly between different shipping points.
The practical feeder can very readily apply his shrink to figures
presented in this bulletin.

TABLES SHOWING FEEDING TESTS BY YEARS
1914-15
George E. Morton in charge
3-year-old steers—ied Dec. 29 to March 9—70 days
{Table based on one average steer)

Lot number 1 2 3 4 5 6
Molasses { Molasses | Ground Ground Ground Ground
Cottonseed{Cottonseed| barley barley barley corn
Ration fed cake cake Molasses
Wet pulp Corn Corn Corn
silage cilage silage
Salt self-fed. Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Number steers per lot.. .. .. 10 9 10 10 10 10
Feedlot weight at start... .. 1047.5 1050.5 1041.3 1062.8 1055.2 1057.3
Final feedlot weight. .. .. .. 1273.5 1226.1 1255.0 1247.0 1243.5 1219.0
Galp....oovvvei i 226.0 175.6 213.7 184.2 188.3 161.7
Daily gain................ 3.23 2.51 3.05 2.63 2.69 2.31
Daily ration fed:
Groundcorn............| .. coooi e e e e 12.45
Ground barley. . ........|..... ... ]l 8.01 9.91 12 .42
Beet molasses. .. .. ..... 4.88 5.26 4.87
Cottonseed cake......... 2.64 285 . e e
Cornsilage.............0.......... 39.62 36 .68 36.64
Wet beet pulp.......... 80.62 .. ... ... e
Alfalfa. .. ... ... ... 13.69 10.51 8.03 - 9.31 22 .44 23.76
Feed required per cwt. gain
at feedlot:
Ground corn............|......... oo oo 539.0
Ground barley. ... ...... 0 ................. .. 262.3 376.6 461.8 .
Beet molasses. .. ........ 151.0 209.7 159.6 '
Cottonseed cake....... .. 81.9 113.6
Cornsilage. ............|..........] 1579.3 1201.5 1392.5
Wet beet pulp.......... 2497.2 ..o
Alfalfa. .. ........... ... 424.1 419.0 263.0 353.7 834.3 1028.8
Feed cost per cwt. gain at
feedlot................. $5.21 $7.94 $6.75 $7.93 $7.50 $9.51
Selling price per ewt...... .. $7.20 $7.20 $7.20 $7.20 87.20 $7.20
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TABLES SHOWING FEEDING TESTS BY YEARS—Continued
1916-17
George E. Morton in charge
2-year-old steers—fed Dec. 28 to May 17—140-day feeding period
(Table based on one average steer)

Lot number 1 2 3 4 5 6
Molasses | Molasses | Ground Ground Ground Ground
Cottonseed|[Cottonseed| barley barley barley corn
Ration fed cake cake Molasses
Wet pulp Corn Corn Corn
silage silage silage
Salt self-fed. Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Number steers per lot.. .. .. 10 10 10 10 9 10
Feedlot weight at start. .. .. 800.0 786 .2 795.7 779.5 828.0 773.2
Final feedlot weight. ... . .. 1069.5 1021.5 1065 .& 1034.5 1085.2 1033.9
Gain............oollL 269.5 235.3 270.1 255.0 257.2 260.7
Daily gain................ 1.93 1.68 1.93 1.82 1.84 1.86
Daily ration fed:
Groundcorn............fooooei oo o 9.89
Ground barley.......... ... .. ...0. ... . ... 7.48 8.23 10.25
Beet molasses. .. ........ 3.87 4.02 2.31
Cottonseed cake,........ 2.58 2.72 L.
Cornsilage. .. ..........}.......... 37.01 24 .55 24 .73
Wet beet pulp. ... ...... 66.31 .. .. e
Alfalfa. .............. .. 10.91 9.03 9.78 9.72 15.87 16.33
Feed required per ewt. gain
at feedlot:
Ground corn.. .......... oo e e 531.3
Ground barley. . ........|..........|.......... 387.6 452 .0 558.1
Beet molasses. .. ........ 201.1 239.2 119.6
Cottonseed cake..... .. .. 133.9 1618 [
Cornsilage.............0..........1 2201.8 1272.3 1358.0
Wet beet pulp.......... 3444.5 | ... e e
Alfalfa................. 566.8 536.9 506.7 533.5 863.5 877.0
Feed cost per cwt. gain at
feedlot. ................ $7.43 $10.73 38.86 $9.26 $8.47 $8.82
Selling price per ewt...... .. $12.25 $11.25 $12.10 $12.10 $12.00 $11.85
Dressing percentage (warm) 61.7 60.3 62.5 63.0 60 .4 60.3
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TABLES SHOWING FEEDING TESTS BY YEARS—Continued
1918
T. E. Leiper in charge
2-year-old steers—fed March 6 to July 10—126-day feeding period
{Table based on one average steer)
Lot number 1 2 3 4 5 (]
Molasses | Molasses | Ground Ground Ground Ground
Cottonseed|Cottonseed | barley barley barley corn
Ration fed cake cake Molasses
Wet pulp Corn Corn Corn
silage silage silage
Salt self-fed. Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Number steers perlot. ... .. 9 9 9 9 9 9
Feedlot weight at start. . 853.9 839.2 827.8 823.0 843.0 838.7
Final feedlot weight.. ... .. 1147 .2 1082.6 1060.9 1040 .4 1072.6 1105.6
Gain..................... 293.3 243 .4 233.1 217 4 229.6 266.9
Daily gain................ 2.33 1.93 1.85 1.73 1.82 2.12
Daily ration fed:
Ground corn.. .. ........ 10.60
Ground barley .. .. ... .. 5.77 8.47 11.34
Beet molasses. .. .. ...... 3.87 3.89 3.20
Cottonseed cake......... 2.97 3.00
Cornsilage. .. .......... 22.96 21.02 20.88
Wet beet pulp. ... ...... 77.02
Alfalfa. .... ... ... ... 7.66 9.35 8.51 8.51 16.69 18.57
Feed required per cwt. gain
at feedlot:
Ground corn.. .. ........ 500.7
Ground barley. . .. ...... . ... . b L 312.1 491.1 622.3
Beet molasses. .. ...... .. 166.2 201.3 173.0
Cottonseed cake....... .. 127.5 155.2 ..o el
Cornsilage. ............|..........] 1188.7 1135.9 1210.2
Wet beet pulp.......... 3308.3
Alfalfa. ........ ... .. .. 329.2 484 .1 459.9 493.2 915.7 876.7
Feed cost per cwt. gain at
feedlot............... .. $6.15 8§7.98 $7.90 89.11 $9.26 $8.52
Selling price per ewt.. ... .. $17.25 $17.00 $17.00 $16.75 $16.25 $16.00
Dressing percentage. . ... .. 61.0 59.5 59.8 62.3 59 .4 60.5
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TABLES SHOWING FEEDING TESTS BY YEARS—Continued
1918-19
Charles I. Bray in charge
3-year-old steers, fed 157-day feeding period, Nov. 16, 1918 to April 22, 1919
(Table based on one average steer)

Lot number 1 2 3 4 5 6
Wet pulp | Pastured |Dried tops | Beet-top Corn
Preliminary period Nov, 16 tops silage silage
to Dec. 26. Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Wet pulp | Wet pulp Dried Beet-top Corn Molasses
Molasses | Molasses | molasses silage silage [Cottonseed
Fattening period Dec. 26 Cottonseed] Cottonseed| Beet pulp Corn Molasses cake
to April 26. cake cake Cottonseed silage [Cottonseed
cake Molasses cake
Cottonseed
cake
Salt self-fed. Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Number steers perlot.. .. .. 10 10 10 10 10 10
Feedlot weight at start... .. 971.0 971.3 972.0 970.0 970.3 970.9
Final feedlot weight.. ... .. 1316.0 1304 .5 1241.0 1212.0 1245.5 1133.5
Gain..................... 345.0 333.2 269.0 242.0 275.2 162.6
Daily gain................ 2.20 212 1.71 1.54 1.75 1.04
Daily ration fed:
Perliminary period—
40 days.
Siloed beet pulp......... T7.25 | oo
Pastured beet tops (acres)|...... ..., o).
Driedbeet tops. .. ......0..........|.......... 3388 | ...
Beet-topsilage.. ........ .. ... b oo 43.50 |..........
Cornsilage.............j.. ...l o o 33.50 |.....o.. .
Alfalfa. .. ... ... .. ... 8.71 6.94 18.63 19.81 10.98 34.65
Fattening pericd—117 days.
Siloed beet pulp 103 days .| 93.79 91.75 |..........
Dried molasses beet pulp.| .. .. ......| ... .. .. .. 7.61
Corn silage (lots 1 and 2—
14 days, lot 4—56 days) 38 .57 3857 .. ... .. 33.75 40 .68
Beet-top silage—61davs .|..........|.........|........ .. 45.90 | ..o e
Beet molasses 89 days. . .. 4.09 4.091........ .. 3.62 4.09 4 .09
Cottonseed cake......... 2.43 2.43 2.43 2.75 2.43 4.04
AMfalfa. ................ 10.47 9.29 20 .83 13.53 10.20 25.30
Feed required per cwt. gain
at feedlot:
Siloed beet pulp. . .| 3695.7 2836.1
Pasturedbeettops(acres) A2
Dried beet tops.......... 503.7 | oo
Beet-top silage .. DR R Y 1876.0 |..........
Corn silage.. . .. 156.5 U 781.0 2216.6
Drledmolassesbeetpulp 33009 [.... g
Beet molasses. .. ........ 105.5 109.2 ... ... .. 133.1 132.3 223.9
Cottonseed cake..... .. .. 82.3 85.2 105.6 133.1 103.2 290.9
Alfalfa. ................ 456.2 409 .4 1182.9 981.3 593.1 2673.1
Feed cost per cwt. gain at
feedlot................. 26.26 35.98 $9.23 $12.64 $9.59 $16.39
Selling price per cwt...... .. 815.65 315.75 $14.85 $14.75 £15.00 $14 .00
Dressing percentage. .. .. .. 62.1 61.4 59 .4 59.1 £0.2 57.9




February, 1936 Fartening RAaTiONS FOR CATTLE 105
TABLES SHOWING FEEDING TESTS BY YEARS-—Continued
1919-20
E. J. Maynard in charge
2-year-old steers—fed Nov. 12. 1919 to April 21, 1920—161 days
(Table based on one average steer)
Lot number 1 2 3 4 5 6
Wet pulp | Pastured |Dried tops { Beet-top Corn
Preliminary period Nov. 12 tops silage silage
to Dec. 22—40 days. Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Wet pulp | Wet pulp Dried Beet-top Corn
Molasses { Molasses | Molasses silage silage
Fattening period Dec. 22 to | Cottonseed| Cottonseed | Beet pulp Dried Molasses
April 21—121 days. cake cake Cottonseed| Molasses |Cottonseed
cake Beet pulp cake
Salt self-fed Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Number steers per lot.. .. .. 10 10 10 10 10 10
Feedlot weight at start... .. 860.3 860.7 860 .2 868.5 867.8 866.3
Final feedlot weight. . ... .. 1226.0 1172.5 1109.0 1108.0 1190.0 1009 .5
Gain. . 365.7 311.8 248 .8 239.6 322.2 143.2
Dallygaxn“,....4.4..,. 2.27 1.94 1.55 1.49 2.00 0.89
Daily ration fed:
Preliminary period 40 days.
Siloed beet pulp. .. .. .. .. 62,33
Pasturedbeettom(acrm) O3]
Dried beet tops. 18.53
Beettopsxlage“u‘,.... 23.34
Corn sitage. .. .. ........ 35.05
Alfalfa. .. ... .......... 15.46 13.00 15.60 18.13 12.51 24 .40
Fattening period 121 days.
Siloed beet pulp. .. .. ... 85 .69 81.26
Beet-top silage . . R 20. 14
Corn silage. . . JE (P 35.78
Drxedmolqssesbpetpulp 9.79 6.71
 Beet molasses. .. .. ... .. 3.4 3 .48 2.48 3.47
Cottonseed cake. .. .. .. 2.51 2 .52 2.31 2.56
Alfalfa....... .. ... ... 9.23 Q.42 12.47 12.11 7.31 23.98
Feed required per cwt. gain
at feedlot:
Siloed beet pulp. . 3517.3 3153.0
Pastured beet tops (acres) AG oL
Dnedbeettops.”. 2978 ... ...
Beet-top silage . . 1407.3 e
Corn silage . . . 1778 9
Dnedmolaswsbeetpulp 476.0 339.1
Beet molasses. .. .. .. .. .. 115.4 135.2 130 .4
Cottonseed cake. .. .. .. .. 82.9 97 .8 120.6 116.5 96.2 ...
Alfalfa. .. ... ... ...l 474 .6 532.5 857.3 914 .4 429 .8 2708 .8
Feed cost per cwt. gain at
feedlot. ................ $5.93 $6.73 %9.00 $11 .12 87.83 $10.84
Selling price per cwt.. . ... .. $12.50 $12.25 812 00 $11.80 $12 .50 $11.00
Dressing percentage (cold) . . 62.5 61.8 62.2 60.5 63.0 56.6
Carcass rank in cooler. .. i 3 4 A 2 6
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TABLES SHOWING FEEDING TESTS BY YEARS—Continued
1920-21

E. J. Maynard in charge
2-year-old steers—fed Nov. 10, 1920 to June 4, 1921—205 days
(Table based on one average steer)

Lot number

1 2 3 4 5 6
Wet pulp | Pastured |Dried tops | Beet-top Corn
Preliminary period Nov. 10 tops silage silage
to Dec. 20—40 days. Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Wet pulp | Wet pulp Dried Beet-top Corn Dried
Molasses | Molasses | molasses silage silage molasses
beet pulp Grain Molasses | beet pulp
Fattening period Dec. 20 to mixture* Corn
June 4—165 days. silage
Cottonseed | Cottonseed| Cottonseed| Cottonseed | Cottonseed|Cottonseed
cake cake cake cake cake cake
Salt self-fed. Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Number steers perlot.. .. .. 10 10 10 10 10 10
Feedlot weight at start. .. .. 790.0 799.5 795.0 796.3 796.8 795.5
Final feedlot weight.. ... .. 1229.5 1213.0 1173.5 1163.0 1155.0 1187.5
Gaim................. .. 439.5 413.5 378.5 366.7 358.7 392.0
Daily gain................ 2.14 2.02 1.85 1.79 1.75 1.91
Daily ration fed:
Preliminary period (40 days)
Siloed beet pulp......... 54 .49
Pastured beet tops (acres)| . 0.010}..........
Dried beet tops. .. ...... 17 .95
Beet-top silage .. .. .. .. .. 19 .98
Corn silage. .. ........ .. 28 50
Alfalfa. . .............. 16.43 5.88 17 .45 17 .33 10.68 22.95
Fattening period (165 days).
Siloed beet pulp (ot 1—
165 days) (lot 2—135
days). . ...l 78.37 78.83
Beet-topsilage.. ........}.. .. .. ..., 19.55
Beet molasses. .. ........ 3.33 3.34 3.34
Dried molasses beet pulp. 10.97 5.43 7.28
Rarley................. 5.43
Corn silage (lot 2—32
days) (lots 5 and 6—
165days)........... .. 33.95 32.23 31.23
Cottonseed cake... .. .. .. 2.36 2.50 2.54 2.42 2.54 2,41
Alfalfa. ... .. ... ... 9.63 10.10 13.17 8.80 8.09 5.82
Feed required per cwt, gain
at feedlot:
Siloed beet pulp. .. .. ....| 3438.1 2573.6
Pastured beet tops (acres)|......... A
Dried beet tops. . ... ....|.......... ..o .. 180.7 |..........
Beet-top silage .. .. .. .. .. 1097 .6
Cornsilage. .. .......... . 262.8 1800.3 1314 .4
Dried molasses beet pulp.{..........|.......... 478.0 244 .5 308.8
Barley......... oo oo 244 .5 T I
Beet molasses. .. ........ 124 .8 133.3 153.6
Cottonseed cake......... 88.7 99.8 110.5 108.8 116.6 | 101.3
Alfalfa. .. ... ... L 511.0 460.0 758.4 548.8 491.1 479.3
Feed cost per cwt. gain at
feedlot................. $6.15 $6.52 $8.37 810.52 $8.54 $8.71
Selling price per cwt... .. .. $9.00 $%.50 $8.25 3$8.00 $8.25 $8.25
Dressing percentage (cold). . 63.0 62.9 61.6 61.4 59.9 61.5
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TABLES SHOWING FEEDING TESTS BY YEARS—Continued
1921-22
E. J. Maynard in charge
3-year-old steers—fed Dec. 3 to April 22—140-day feeding period
(Table based on one average steer)
Lot number 1 2 3 4 5 6
Molasses Corn* Corn Barley Dried Dried
Cottonseed| Molasses [Cottonseed|Cottonseed] molasses | molasses
cake Cottonseed cake cake beet pulp | beet pulp
Wet pulp cake Sunflower | Sunflower {Cottonseed|{Cottonseed
Ration fed Sunflower silage silage cake cake
silage Sunflower Corn
silage silage
Salt self-fed. Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Number steers per lot. . .. .. 10 10 10 10 10 10
Feedlot weight at start. ... 1054 .2 1058 .8 1054 .5 1051.7 1051.% 1053 .7
Final feedlot weight. ... . .. 1047 .8 1262 .5 1319.7 1267 .7 1344 .8 1385.3
Gain........... . ... 353.7 203.7 265.2 216.0 293.0 331.6
Daily gain.. ... . .......... 2.53 1.46 1.89 1.54 2.09 2.37
Daily ration fed:
Ground corn. . .......... 9.60 10.26
Ground barley .. .. ...... 10.40
Dried molasses beet pulp. 11.35 11.34
Beet molasses........... 5.74 5.98
Cottonseed cake......... 2.54 2.63 2.34 2.36 2.57 2.58
Wet beet pulp....... ... 112.80
Sunflower silage. .. .. .. .. 24.32 24 .50 24.50 ..
Cornsilage. .. .. .. ... .. 24 .51
Alfalfa. .. .. ... . ... .. 8.14 13.29 12.08 9.75 9.60 6.84
Feed required per cwt. gain
at feedlot:
Ground corn.......... .. 235.6 541.6
Ground barley. . ... . .. .. 674.2
Dried molasses beet pulp. | ........ . .|[...... .. .. 542.3 478.7
Beet molasses. .. .. .. .... 227 4 410.8
Cottonseed cake. .. .. .. .. 100 .4 181.0 123.7 1533.0 122.6 108.7
Wet beetpulp..... ... .. 4463.4 | .o
Sunflower silage . .. .. .. .. 1684 .1 1284 .1 1588 .4 1170 .4 U
Cornsilage. .. .. ...... .. 1034 .7
Alfalfa. .. ... .. .. ... .. 322.1 913 .1 637.5 631.8 458.8 2889
Feed cost per ewt. gain at
feedlot. .............. .. $6.65 $13.59 $12 .26 $13.90 $9.71 $8.63
Selling price per cwt.. ... ... $8.25 $8.00 $8.25 88 25 $8.25 $3 .25
Dressing percentage. . ... .. 63.7 62.3 ol.5 62 .4 63.0 62.5
Carcass rank in cooler. .. .. 2 6 5 4 1 3

*Corn fed last 50 days.



108 CoLoRADO EXPERIMENT STATION

TABLES SHOWING FEEDING TESTS BY YEARS—Continued
1922-23
E. J. Maynard in charge
Yearling steers—fed Nov. 25 to May 24—1580 days
After 30-day period on rough feeds, Oct. 26 to Nov. 25
{Table based on one average steer)

Bulletin 422

Lot number 1 2 3 4 5 6
Wet beet | Sunflower | Sunflower | Sunflower | Sunflower Corn
pulp silage silage silage silage Silage
Barley Barley Barley Dried Dried
Molasses | Molasses molasses | molasses
Ration fed beet pulp | beet pulp
Cottonseed Cottonseed |Cottonseed|Cottonseed
cake cake eake cake
Salt self-fed. Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Number steers perlot.. .. .. 10 10 10 10 10 10
Feedlot weight at start. .. .. 700.8 715.7 716.5 712.8 722.7 708.7
Final feedlot weight..... .. 1122.3 1127.8 1094.0 1119.8 1119.0 1126.8
Gain..................... 421.5 412.2 377.5 407 .0 396.3 418.2
Daily gain................ 2.34 2.29 2.10 2.26 2.20 2.32
Daily feed fed:
Ground barley..........|.......... 10.2 10.8 10.6
Beet molasses. .. ........ 4.1 3.7 oo
Dried molasses beet pulp. | ..........0........ oo o 10.7 10.2
Wet beetpulp.......... 67.9 ..o
Sunflowersilage. .. ......|.......... 15.2 18.3 15.7 15.6
Cornsilage............. .. 13.0
Cottonseed cake......... 2.1 2.1 2.1 2.1
Alfalfa. .. .............. 7.5 8.0 8.8 7.3 7.7 7.4
Feed required per cwt. gain
at feedlot:
Ground barley..........].......... 445.1 517.0 466.7
Beet molasses. .. ........ 174.2 1863.2 |....ooieeni
Dried molasses beet pulp. | .. .. ...... ..o i e s e 484 .9 437 4
Wet beet pulp. ... ...... 2897.8
Sulflowersilage.......... 0 .......... 663.9 871.7 694 .7 708.1
Cornsilage. .. ..ol oo ini e i e 561.3
Cottonseed cake......... 90.1 |.....ooii]eiiiian 93.3 95.8 90.8
Alfalfa. .. .............. 319.8 348.2 420.9 323.3 351.0 319.2
Feed cost per cwt. gain at
feedlot. .. .............. $5.28 $7.21 $7.86 $8.25 $7.61 $7.10
Selling price per cwt.. .. ... $10.38 %9.99 $9.86 $10.14 $10.35 $10 .33
Dressing percentage (warm) 64.7 63.1 63.3 63.0 63.8 65.5
Carcass grade. .. .. .. .. .. .. 92 89 87 88 87 93
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TABLES SHOWING FEEDING TESTS BY YEARS—Continued

FarTeENING RaTIONS FOR CATTLE

1923-24

E. J. Maynard in charge

Yearling steers—fed Dec. 12 to June 15—186 days
(Table based on one average steer)

109

Lot number 1 2 3 4 5 6
Wet pulp Barley Barley Barley Barley Barley
Sunflower | Sunflower Molasses
Molasses silage silage Corn Corn
Ration fed Cottonseed Cottonseed silage silage
cake cake
Salt self-fed. Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Number steers per lot.. .. .. 10 10 10 10 10 10
Feedlot weight at start... .. 762.7 757.5 759 .8 757.3 756.8 758.2
Final feedlot weight. .. .. .. 1223.0 1124 .0 1157 .5 1158.5 1178 .0 1180.0
Gain..................... 460.3 366.5 397.7 401.2 421.2 421.8
Daily gain. ... .. .......... 2.47 1.98 221 2.18 2.26 2.27
Daily feed fed:
Ground barley.. .. .. .. .. 11.64 12.12 11.84 11.18 11.57
Beet molasses. .. .... .. .. 3.87 3.86
Siloed beet pulp. .. .. .. .. 78.93 '
Sunflower silage. .. .. .. .. 17.94 18.13
Corn silage. . . ... 18.17 18.29
Cottonseed cake. ... .. .. 1.87 1.61
Alfalfa. .. ... ... .. ... 9.24 15.32 10.86 8 .44 8.09 7.22
Feed required per cwt. gain
at feedlot:
Ground barley. . .. ......].......... 589.0 549.8 542.6 521.6 510.1
Beet molasses. .. .. .. ... 156.2 170 .2
Siloed beet pulp. .. 3189 .3
Sunflower silage. .. .. .. .. 813.7 831.0
Cornsilage. .. .......... e 802.2 806.7
Cottonseed cake. . ... .. .. 75.5 73.8
Alfalfa. .. .. .. ... ... .. 373.5 775.3 492 .5 356.8 357.3 318.3
Feed cost per cwt. gain at
feedlot. .. .............. $5.35 28.40 $8.34 $9.10 $7.92 |§ $8.36
Selling price per cwt.. . . ... 29 .61 89.16 $9.53 89 .39 29.61 $9.62
Dressing percentage (warm) 63.3 62.1 61.3 61.4 62.5 63.6
Carcass grade. .. .. .. ... .. 96 92 94 93 94 91
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TABLES SHOWING FEEDING TESTS BY YEARS—Continued

102425

a E. J. Maynard in charge
Steers and heifer calves mixed—ied Nov. 19 to June 15—20s.days
(Table based on one average calf)

Lot number 1 2 3 4 5 6
Barley Barley Barley Barley Barley Corn
Corn Corn Corn and Cull Potato Corn
fodder silage soybean potatoes silage silage
Ration fed silage
Linseed-oil| Linseed-oil{ Linsced-oil| Linseed-oil{ Linseed-oil| Linseed-oil
cake cake cake cake eake cake
Salt self-fed. Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa
Number calves per lot... ... 10 10 10 10 9 10
Feedlot weight at start. .. .. 3447 347.8 345.5 348 5 358.0 348 .5
Final feedlot weight. ... 774.0 785.0 795.5 7823 307.2 781.5
Gain........... ... .. 429.3 437 .2 450.0 434.0 449.2 433.0
Daily gain. ... .. ... 2.06 2.10 2.16 2 .09 2.16 2.08
Daily feed fed:
Ground barley .. .. .. ... 6.88 6.88 6.89 6.88 6.89 .
Ground corn.. .. ...... .. 6.83
Corn fodder . . . 114
Corn silage. . ... ........ 916 o 9.15
E Corn and soybean silage. . 9.16 L
Cull potatoes. . ... .. .... 9.05 R
Potato silage. ... .. .. .. .. A R 7 .44
Linseed oil cake. ... .. 1.04 1.03 1.04 1.04 1.04 1.04
Alfalfa. .. ... .. ... ... 1.73 +4.90 5 .86 6 70 6.71 5.67
Feed required per cwt. gain
at feedlot:
Ground barley .. .. .. .. .. 337.1 3315 322 1 3335 324 .6 R
Ground corn.. .......... . 332.3
Corn fodder. . 2062 A R
Corn silage. .. .. ........ 437 5 4411
Corn and soybean silage. . 4250 .
Cull potatoes. .. ........ 417.3 .
Potato silage. ... R L 331.2
Linseed-oil cake .. .. . 4492 480 49.7 48.0 468
Alfalfa. .. .. .. ... ... 2331 270.9 321.2 311.9 272 .4
Feed cost per cwt. gain at
feedlot. ............ 0. 16 $5.87 35.90 $6.00 $5.88 36.40
Selling price per ewt...... .. $10.73 310 .31 $10.89 $10.73 $10.72 $10.64
Dressing percentage (cold) .. 55 4 59.7 59 .3 60 .1 58.7 59.9
Carcass grade . 96 92 91 93 91 91
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TABLIS SHOWING FEEDING TESTS BY YEARS—Continued

1925-26

E. J. Maynard in charge
Steer and heifer calves mixed—fed Nov. 6 to May 25—200 days
(Table based on one average calf)

FaTrtENING RATIONS FOR CATTLE
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Lot number 1 2 3 4 5 6
Corn Corn Corn Corn Corn Corn
fodder silage silage silage silage silage
Dried
Ration fed molasses
Alfalfa hay in all lots. Wet pulp | Wet pulp [Dried pulp pulp Dried pulp|Dried pulp
Barley Barley Barley Barley Barley Corn
Cottonseed|Cottonsecd| Cottonseed| Cottonseed| Linseed-oil| Linseed-oil
Salt sclf-fed. cake cake cake cake cake cake
Number of calves per lot. .. 10 10 10 10 10 10
Feedlot weight at start... .. 350.9 348.1 34R.7 348.8 353.1 349.1
Final feedlot weight..... .. 756.3 743 .4 740.1 734.8 74C.5 761.8
Gain..................... 405.3 395.3 391.4 386.0 3R87.5 412.7
Daily gain.. .............. 2.03 1.98 1.96 1.93 1.94 2.06
Daily feed fed:
Ground barley . . 5.42 5.44 3.34 3.34 3.34 e
Ground corn. . . 3.32
Drycutcornfodder 3.97
Corn<1lage..4.......... 7.81 0.33 9.26 10 .46 10 .45
Siloed beet pulp. . 13.00 12.71
Dried beet pulp . . 3.32 L 3.32 3.31
Drledmolassesbeetpulp. 3.32
Cottonseed cake....... .. .93 .93 .04 94
Linseed-oil cake....... .. .94 .94
Alfalfa. .............. .. 4.51 4.57 4.51 4.20 4.48 4.53
Feed required per cwt. gain
at feedlot:
Ground barley . 267 .5 275.1 170.7 172.8 172 .4 e
Ground corn. . e 160.5
Drvcutcornfodder 195.9
Cornsﬂage...“..u.... 395.3 179.9 539.7 506 .4
Siloed beet pulp. . 641.2 643.1
Dried beet pulp. . 169.7 R 171.4 160.2
Dried molassesbeetpulp. 171.8
Cottonseed cake..... .. .. 46.1 47.2 47 .8 48.5
Linseed-oil cake, .. ...... 47.3 45.3
Alfalfa. ................ 222.6 231.4 230.5 217 .4 231.2 219.6
Feed cost per cwt. gain at
feedlot............... $5.64 $5.48 85.51 $5.51 §5.83 $5.66
Selling price per cwt...... .. 39.00 $9.00 $9.00 30.00 29.00 $9.00
Dressing percentage (cold). . 62.0 62.5 62.3 62 .4 063.6 62.5
Carcass grade. .. .. ........ 98 96 a6 95 26 97
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Farrening Rarions For CATTLE

TABLES SHOWING FEEDING TESTS BY YEARS—Continued
1927-28
E. J. Maynard in charge
Calves—fed Nov, 22 to May 27—187 days
(Table based on one average calf)

113

Lot number 1 2 3 4 5 6
Steers Heifers Steers Steers Steers Steers
Barley Barley Barley Barley Barley Barley
Cottonsced|Cottonseed |[Cottonseed|Cottonseed|Cottonseed|Cottonseed
Ration fed cake cake cake cake cake cake
Siloed Siloed Siloed
Alfalfa hay, minerals and | beet pulp | beet pulp | beet pulp
salt self-fed. Corn Pressed
silage Beet tops beet pulp
Number calves perlot.... .. 9 10 10 10 9 9
Feedlot weight at start... .. 378.9 364 .8 375.2 375.8 382.2 381.3
Final feedlot weight...... .. 776.7 711.0 747.0 708.5 768.3 782.8
Gain............. ... 397.8 346.2 371.8 332.7 386.1 401.5
Daily gain. ... ... ... ..., 2.13 1.85 1.99 1.78 2.06 2.15
Daily feed fed:
Ground barley .. .. .. .. .. 5.00 5.01 5.01 5.05 7.13 5.00
Siloed beet pulp. .. .. .. .. 28 02 22.56 16.01
Pressed beet pulp...... .. s 22.03
Cornsilage. .. .. ........ 6.13
Sugar beet tops. .. .. .. .. 6.71
Cottonseed cake......... 1.07 1.07 1.07 1.06 1.06 1.06
Alfalfa. ....... ... .. .. 5.77 5.68 4.72 7.09 9.60 7.29
Feed required per cwt. gain
at feedlot:
Ground barley . . .. ...... 235.0 270.8 252.1 283.8 345.1 233.1
Siloed beet pulp. .. .. .. .. 1316.5 1218.9 805.3
Pressed beet pulp........ 1026.0
Cornsilage. .. .. .. ...... 308.1
Sugar beet tops. .. .. .. .. 376.9
Cottonseed cake..... .. .. 50.1 57.7 53.6 59.8 51.5 49.5
Alfalfa. . 271.4 307.1 237.2 398.6 464 .8 389.3
Feed cost per cwt. gain at
feedlot. .. .. ............ 34 .86 $5.38 $5.29 85.46 85.82 85.38
Selling price per cwt... ... .. $13.30 $13.35 313.33 $13.21 $13 .40 $13.40
Dressing percentage (cold) . . 58.6 61.0 61.2 58.1 58.7 60.5
Carcass grade. .. .. .. .. .... 94 97 97 93 94 99
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TABLES SHOWING FEEDING TESTS BY YEARS—Continued
192829
E. J. Maynard and H. B. Osland in charge
Calves—fed Nov. 8 to May 22—195 days
(Table based on one average calf)

Lot number 1 2 3 4 5 6
Steers Heifers Steers Steers Steers Steers
Barley Barley Barley Barley Barley Barley
Cottonseed|Cottonseed|Cottonseed|Cottonseed|Cottonseed|Cottonseed
Ration fed cake cake cake cake cake cake
Siloed Siloed Siloed Pressed
Alfalfa hay, minerals and beet pulp | beet pulp | beet pulp beet pulp
salt self-fed. Corn
silage Beet tops
Number of calves per lot. .. 9 10 10 10 10 10
Feedlot weight at start. .. .. 351.9 322.5 353.5 354.0 350.3 351.3
Final feedlot weight...... .. 747.8 654.5 726.8 742.2 729.3 754.5
Gain... ... ... ... . ... 395.8 332.0 373.3 388.2 379.1 403.3
Daily gain.. .. ............ 2.03 1.70 1.91 1.99 1.94 2.07
Daily feed fed:
Ground barley........ .. 4 .81 4.41 4 .80 5.12 6.10 4.68
Siloed beet pulp. .. .. .. .. 20.86 17.05 11.06 | .. ..o b
Pressed beet pulp........ ..o 20.11
Cornsilage. .. .. ... cvviniiifee et 6.45 | ... ..o
Sugar beet tops. .. ......| ..o e 540 .. .. ... .ol
Cottonseed cake... .. .. .. .98 .94 .99 .99 97 .99
Alfalfa. ............ ..., 4.95 4.12 3.96 7.15 7.61 5.19
Feed required per cwt. gain
at feedlot:
Ground barley . . .. .. .. .. 236.9 259.0 250.7 257.1 313.8 226.5
Siloed beet pulp. .. .. .. .. 1027.7 1001.7 ST7.6 | oo iii] e
Pressed beet pulp.. .. .. .. [ .. .. ... o) 972.2
Corpsilage. .. ..........[.........].......... 336.8 |..........
Sugar beet tops. . . .. .. | o] 271.2
Cottonseed cake..... .. .. 48 .4 55.2 51.6 49.7 50.0 47 .8
Alfalfa. ................ 244 .0 241.7 207 .1 359.3 391.3 250.8
Feed cost per cwt. gain at ‘ .
feedlot. .. .............. 34.55 $4.84 35.06 $4.81 $5.22 84 .68
Selling price per cwt.. ... .. $13.13 $13.25 313 .25 $13.14 $13.03 $13.14
Dressing percentage (cold). . 60.1 61.1 60.3 58.0 59.2 61.2
Carcass grade. .. .. .. L 93 99 99 93 94 96
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TABLES SHOWING FEEDING TESTS BY YEARS—Continued
1929-30
E. J. Maynard and H. B. Osland in charge
Steer calves—fed Nov, 19 to June 2—195 days
(Table based on one average calf)
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Lot number 1 2 3 4 5 €
Barley Barley Barley Barley Barley Barley
Cottonseed| Cottonseed|Cottonseed {Cottonseed | Cottonseed | Cottonseed
cake cake cake cake cake cake
Ration fed Potato
Wet pulp | Wet pulp corn-
Alfalfa, minerals and salt Cull fodder Corn Cull
self-fed. potatoes silage silage potatoes
Number of calves per lot. .. 10 10 10 10 10 8
Feedlot weight at start. 418.8 421.2 421.2 420.8 424 8 424 4
Final feedlot weight . 832.0 824 .0 809.5 820.0 781.5 805.6
Gain. . 413.2 402.8 388.3 399.2 356.7 381.3
Da)lygaxn,.....”...... 2.12 2.07 1.99 2.05 1.83 1.96
Daily feed fed:
Ground barley .. .. .. .. .. 5.09 5.09 5.09 5.09 5.09 6.41
Cottonseed cake . . .98 .98 .98 .98 .98 .98
Cull potatoes. . .46 15.47
Wet beet pulp. . 21 .47 27.83
Potato-corn fodder sﬂage 13.69 RN
Cornsilage. .. ......... 13.79
Alfalfa. .. .............. 5.17 5.01 4.99 4.65 6.16 9.84
Feed required per cwt. gain
at feedlot:
Ground barley....... .. .. 237.6 243.3 244 8 245.3 2725 317 2
Cottonseed cake. .. .. .. .. 46.8 47.9 48.2 48.3 53.7 49.3
Cull potatoes. . 419.7 | 868.3
Wet beet pulp . . . 1009 .4 1358 .4
Potatocornfoc‘dersﬂage 673.1
Cornsilage. .. ..........|.........|........ 679.9
Alfalfa. .. .. ... ..ol 258.1 255.6 251.6 239.0 351.9 501.6
Feed cost per ewt. gain at
feedlot. .. ...... ... $5.30 $4.85 85.52 $5.50 86.27 $5.67
Selling price per cwt. .. .. .. $10.50 $10.65 $10.51 $10.46 $10.36 $10.57
Dressing percentage (cold) .. 60.8 59.9 60.6 59.7 59.3 59 .4
Carcass grade. . . . 90 92 90 89 85 g1
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TABLES SHOWING FEEDING TESTS BY YEARS—Continued
1930-31
H. B. Osland in charge
Steer calves—fed Nov. 26 to June 8 —194 days
(Table based on one average calf)

Lot number 1 2 3 4 5 6
Barley Barley Barley Barley Barley Barley
Cottonseed|Cottonseed|Cottonseed|Cottonseed|Cottonseed |Cottonseed
) cake cake cake cake cake cake
Ration fed Potato
Wet pulp | Wet pulp corn-
Alfalfa, minerals and salt Cull fodder Corn Cull
self-fed. potatoes silage silage potatoes
Number of calves per lot. .. 10 10 10 10 10 8
Feedlot weight at start. .. .. 411.7 415.3 415.0 413 .5 414.3 421.9
Final feedlot weight.. ... .. 844.0 84R8.5 799.0 785.0 822.0 831.3
Gain................... .. 432.3 433.2 384.0 371.5 407.7 409 .4
Daily gain. ... .. ........ .. 2.23 2.23 1.98 1.91 2.10 2.11

Daily feed fed:

‘Ground barley.......... 3.92 3.92 3.92 3.92 3.92 5.77
Cottonseed cake... .. .. .. .98 .98 .98 .98 .98 .98
Cull potatoes. .. ........ 886 | ..o 17 32

Wet beet pulp. o 21.39 29 84 [ ... ...,

Potato—cornfodderixlage. 1742 | . ... o
Cornsilage. .. .. .. ... oo e o 1740 | .o oo
Alfalfa. .. ... ... ... .. 6.91 6.65 5.72 3.86 8.99 12:12
Feed required per cewt. gain

at feedlot:

Ground barley. . .. .. .. .. 176.0 175.7 198.2 204.9 186.7 273.3
Cottonseed cake..... .. .. 44.1 44 .0 49.6 51.3 47.7 46.5
Cull potatoes. .. .. .. .... 397.5 ... ... 824 .2

Wet beet pulp . . 959.8 1336.6 ... .| o
Potato—cornfoddersﬂagc, 880.2
Cornsilage. .. .. .. ... 908.8 ... e
Alfalfa. .. .............. 310.3 298.0 289 .2 201.4 427.9 574 .2
Feed cost per cwt. gain at

feedlot. .. .............. $4.85 24 .34 %5.74 $5.54 £5.62 35.53
Selling price per cwt...... .. $7.65 $7.90 $7.60 $7.70 $7.85 $7.60
Dressing percentage (cold). . 58.6 59.1 58.3 59.8 5.9 57.8

Carcags grade . . L 87 87 . 86 &6 85 86
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Age and economy of gain...... ... . i e
Alfalfa hay ....................

alone for fattening

and grain for fattening

Allotment and weigh-days..................
Analysis of feedS..... ... e e
CheMICAl . e e e ..
oo £ A o - Y I
Barley
VS. COTTL ittt it e e ettt et ettt e e e e 11
and corn VS, BArley . ... ... i e i i e e e 16
and corn vs. wheat and CoOrn........ .. . i e 21
digestive troubles ... ... . i i e s 14
vs. dried molasses beet DUIP. ... ... L e e 25
and dried pulp vs. corn and dried pulp 17
VS, Wheat ... ..t i 20
Beet by-product beef.. 3
Beet molasses .......... e e ..o 28
manufacture .. 28
value in fattening ration 29
Beet tonnage produced in Colorado 22
B et 0D S vttt et ittt e e e 40
different methods of feeding....... ... i iiiineennnerens 40
PASEITI NI ittt it i i e s 42
PILIiNg ... e 41
vs. wet heet pulp 43
weather conditions and their influence on feed value................. 42
Beet top SIlage. ... .t i e e e e e 43
Beet tops Stacked . ... e e e e e 44
VS, Corn silage. .. .. e e i e 46
Carcass grades Of SteerS. . ... ittt ittt e e 100
[0+ o + PN 10
and barley vs. barley. . ... i e e i 16
and dried molasses beet pulp vs. barley and dried molasses beet pulp 17
and wheat vs. corn and barley...... ...t iiiianas 21
and wheat vs. wheat. .. ... . . . i i e e e 19
B T - o 1 - PN 11
vs. dried molasses beet pulp.......... 24
Corn silage ... ..ot 48
as a supplement to wet beet pulp 36
vs. cut corn fodder. .. ... ... L i e e e 49
vs. corn and soybean silage. ... ... i i i e e 52
VS, POtALOES .. i e e e 58
vs. potato-corn fodder silage.. ... ... . it i i i e i i 63
vs. potato silage.. ... . e e 60
vs. sunflower sﬂage 53
vs. wet beet pulp.... 34
Cost of wintering cows. AN .. 6
Cottonseed cake ......... 67
AMOUNE NECESSATY vttt ittt ittt it ittt et et e s e s 68
NECESSI Y . e e e e 65
=78 1 D 67
VS, flaxseed ... . e s 69
vs. linseed o0il cake.. .. ... e 69
Description of cattle used (by years).... ...t 79
Different methods of feeding beet tops..... ... ... . i i, 40
Digestive troubles with barley...... ... .. . i i e e 15
Dried beet DUl . . ..t i i e st e e e e e e 23
and corn vs, barley and dried beet pulp 17
production . .......iii i e e e 23
vs. dried molasses beet pulp. . 3
vs. wet beet pulp................ .. 33
Dried molasses beet pulp.............. 23
ProdUCHIOMN L e e e e e e 23
VS, DALY ot e e e e 25
T 2 03 b 4 24
vs, dried beet PUID. ... ot e i e, 27
Bauipment UsSed . ..., e i e, 79
Feeding methods ............. ... .o, 83
Feeds ....ioiiiiniiiiiiiiiinennannnn, e .93
chemical analyses e . 93
description by years............ 93
MOIStUTe ANy SeS ...ttt ittt ittt ittt i ennenans .. 96
Prices Used .. ... ... e i e, PPN 92
Flaxseed ...........ccciiunnun. ettt ... 69
vs. cottonseed caKe. .. ... ... i i e e 70
vs. linseed o0l cake..... ... i e e i i 71
[ 3 5 £ e 73
effect of age ON ECOTMOIMY .ttt vttt ate o e a o castissnennantonns 74
rate between various market grades.................. [N vesen 76

sex and its effect onrate............... ... oot v er e . 73
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Grades
carcass

Initial and final weights of steer calves and their relationship........... 74

Linseed 0il cake............ouoiuiuiiiiut 69
V8. cottonseed cake ......... .. .. 69
VS, FlAXSEed ... 71
Market grades of steer calves and rate of gain.................ououoo.... 76
Marketing of cattle......... ... i 98
Methods of feeding bY YeATs..............c.oueeueinimnno 83
Mineral consumption ............ ... ... 91
Moisture variation in wet pulp............. ... ... ... 97
Molasses, beet ... 28
its manufacture ........................... F N 28
VAIUE oo e 29
Number of cattle fattened in Colorado 1
Potatoes ............ ... .. ... . N 57
value .............. . . 57
vs. corn silage 58
vs. potato-corn fodder silage 82
VS, POtato SilaBe . ...t e e 59
Pressed beet DUID. ... ... . it 38
storage studies ......... .. . .. L e e 39
VS, Wet beet DUID. ... e e 38
Protein supplements . ... ... .. . e 65
AMOUNE NECESSATY vttt ittt e ettt st e ettt et 68
NECESS LY L e 66
£ 8 67
Rail vs. truck shipment. ... ... .. i i i i 77
Rate of gain. .. ... i 73
between various market grades of steer calves............c.couevuron.. 76
sex and its effects. ... ... . L e 73
Roughages for Wintering COWS. . ruu ittt ittt i ettt ettt 8
Salt consumpPtion . ... .. e e e e 91
Selling PriCe ... i i e e e e 98
Sex and its effect on rate of gain. . ... ... . . i i e 73
1S3 o o3 ¢ S 99
Silage
Deet LoD i e e e e e 43
{703 o S 48
corn and SOYDbeaAn .. .. ... ... . e e e e 52
potato-corn fodder .... ... .. .. e e e e 62
POLALO ot e e e e e e e e 60
SUNT OW T . e e e 53
Soybean Silage ...ttt e e e e e e 52
VS. COTN SIlaBe. . e 52
Storage studies with pressed beet pulp........ ... ... ... ... . . L. 39
Sunflower Silage .. ..o e e e e e e 53
VS, COTM SIIB €. . it i ettt et e e e e e 53
Tables showing feeding tests by years. ... .. ...ttt 101
Tonnage of beets produced in Colorado.......... ..., 22
Tops (see beet tops)
Trucks vs. rail shipment. ... ... . i i i e, 7
R T Y o A o X 1§ « 2 32
and alfalfa vs. grain and alfalfa.......... ... . i, 8
moisture variation ..... ... .. e 97
supplemented by corn silage........ . i i i s 36
supplemented by potatoes 37
vs. beet tops ............. . AN 43
vs. corn silage..... . 34
vs. dried beet pulp .33
vs. pressed beet DUlD.. ..o i e e s 38
Weligh-days . ..ot R 82
Weights, initial and final, and their relationship.......... ... ... ... . ... .. 74
BV - N 18
and corn vs. corn and barley......c. i i e e 21
vs. corn and Wheat. ... ... i i i e 19
V8. DALY ittt e e e e e e e e 20
Wintering cows e ce 6
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