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UNITED STATES DEPARTMERT OF AGRICULTURE
WASHINGTON, D. C.

SORGO SILAGE, SORGO FODDER, AND
COTTONSEED HULLS AS ROUGHAGES
IN RATIONS FOR FATTENING CALVES
IN THE SOUTHWEST

By W. H. Brack, Animal Husbundry Division, Burenw of Animal Indusiry;
J. M. Joxts, Division of Range Anfmal Husbendry, Tevas Agricullural Ezxperi-
ment Station; wnd 1. 1. Kesvisa, Big Spring Eeperiment Station, Bureau of
Plant Tndustry
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THE REGION AND ITS PROBLEMS

Thousands of acres ol tillable, west Texas lands formerly uvtilized
for grazing purposes only are being placed under rultivation during
each succeeding year.  Vast arcas arc being planted to cotton, grain
sorghum, sorgo,' and other crops, in consequence of which a con-
siderable readjustment in agriculture is under way. New or addi-
tional inlormation is needed by those who are engaged in fceding or
finishing livestock or who may be cousidering using livestock to
market these crops.

Livestock fecding is an enterprise that until lately has not been
genecally practiced by Texas farmers, although experience in the
Corn Belt scction of the United States and in some of the older
Euwropean countries has shown that livestock farming is one of the
most permanent and profitable systems of agriculture. As a result
of a properly balanced system of farming, the soil is enriched and
maintained at a higher degree of fertility than is possible or prac-
ticable where livestock are not included in the general scheme of
farm opervations. The agricultural development has been so recent
in west Texas that as yet there is available only a limited amount
of relisble, experimental information with reference to livestock-
[ecding problems.

1Sorgo {5 the nuine given to the sweet sorghums by the United Slates Department of Agricniture to
dlstnguish them o the grofn sorghnms.  Tho Sumae variely wis luscd in tisks experiment.
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OBJECT OF EXPERIMENTAL WORK

Comparisons were made in three consecutive yenrs, 1923 to 1925,
inclusive, ol sorgo silage, sorgo fodder, and cottonseed hulls, when
fed in conjunction with milo heads and cottonseed meal to fattening
calves. The experiment was conducted cooperatively by the Bureaus
ol Animal Industry and Plant Industry, United States Departiment
of Agriculture, and the Agricultural Experiment Station of the Agri-
culbural and Mechanical College of Texas, at the Big Spring field
station.

The experiment was planned for the purpose of determining the
reletive feeding values of sorgo silage, sorgo fodder, and cottonsced
hulls respectively, as sources of roughags in the rations for fattening
ealves.  The region in which the experiment was conducted is well
adupted fo the production of cotton and the more common varictics
of the sorghums; covsequently, stockmen interested in finishing
cattle are anxious to have more information on the comparative
feeding values of sorgo feeds and cottonseed hulls. The mechod
of preservation and feeding of the sorgo roughages is also of impor-
tance, hence the resson for comparing sorgo silage and sorgo fodder.

SLAN OF WGORK

In each of the three tests, representative groups of well-bred Here-
ford calves of weaning age were fed. An individual firebrand or
ear-tag number was given to sach calf as o means of identificution.
The calves vrere weighed individually on three consecutive days zt

the beginning of each experiment, and were afterwards divided, as
nearly equally ss possible with reference to sizo and type, into
three groups.  The averages of the three initial and final weighings,
respectively, constituted the initinl and final weights. The individ-
ual weights were taken at regular 28-day periods throughout the
experiments, all weighings beginning promptly at 1 p. m. The
respective periods of feoding varied from 168 to 203 days in the three
tests.

The following rations were fed in each of the three tests: Lot 1,
ground milo heads, cottonsced meal, sorgo silage, and Sudan-grass
hay; lot 2, ground milo heads, cottonseed meal, and cottonseed hulls;
lot 3, ground mile heads, cottonseed meal, and sorgo fodder.

No labor charge was made ngainst the steers, neither was any
credit given for the manure produced, since it was assumed thrt
the manarial value would offset the labor costs in feeding the cattle.

An open shed (fig. 1) 20 fect deep by 78 feet in length and having
n southern exposure provided shelter during inclement weather.
Ench lot had an arca of 60 by 26 feet. The feed bunks were made of
2-inch planks and were 18 fect, long, 3 feet wide, 12 inches deep, and
stood I foot above the ground. A fresh supply of water was avail-
able at all times. A liberal supply of granulated stock salt was avail-
able in boxes under the shed throughout the feeding prriod. The
feed lots were situated on a sandy-loam soil, and mud was not a
serious Inctor even during wet weather.
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METHOD OF HANDLING THE CALVES

Tho calves were fed twice each day, about 8 a. m. and 6 p. m,
The concentrates, consisting of ground milo heads and cottonseed
meal, wore weighed in their proper proportions and then thoroughl
mixed together before being spread over and carefully mixed wit
the respective roughages in the feed bunks.

The sorgo fodder which was supplied to lot 3 was run through
the silage cutter before being fed.  Sudan-grass hay was fed once daily
to the loi 1 calves, being placed in the feed bunk after the calves
had consumed tha bulk of the silage-concentrate mixture. In the
first test all lots received the same quantity of coftonseed meal.
Iowever, during the second and third tests, the lot 2 calves, re-
ceiving colfonsced hulls, were fod a slightly incressed quantity
of meal, as compared with the other two lots, for the purpose of
detormining whether this would tend to offset the lower feeding
value ol the cottonseed hulls.

Fio. 1.—View of cattle-fending peus, Big Spring feld station

CALVES USED

The cattle used in all threc tests were high-grade Hereford steer
calves. Those used the first and third years were raised near
Stanton, Tex., and those of the second year near Big Spring.

The calves used the first year (1923—24) were delivered to the
Big Spring ficld station November 14 at an average cost of $27.50.
As these calves had not been weaned, they were given a preliminary
feeding until December 5 on a ration of 2 pounds of ground milo
heads, 4 pounds of sorgo silage, 2 pounds of sorge fodder, and 2
pounds of cottonseed huils. They averaged 420 pounds at the
tiune of going on the experiment proper, December 5.

The steers used tho second year (1924-25) were late winter and
early spring calves and were delivered to the station November
9, at a cost of $32 per head. They averaged 506 pounds, or about
75 pounds heavier than those used the year preceding. They were
dehornzd and branded November 12 snd placed on experiment
Nevember 15,
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The calves used the third year {1925-26) were late spring and
early summer calves, and averaged 309 pounds. They were de-
livered to the station November 11 and placed on test November 13.

Forty-five ealves were purchased each year and divided as evenly
as possible into three Iots. One steer, suffering from impaction
of the rumen, in ot 2 of the last year’s test, was Temoved from the
experiment shortly alter beginning,

FEEDS USED

The feeds used in all the tests were of good quality. The cotton-
seed meal was bought under a 43 per cent guaranty. However,
fwo tests made cach year by the Toxas State chemist showed only
40.6 per cent protein the first year, 40.2 per cent the second, and
41.7 per cent the third year. A large portion of the milo heads
used the first two years was shipped in from the Panhandle section
of Texns, whereas during the last year all were produced locally.
The milo heads were finely ground and there was practically no
waste cither of grain or ground head voughage. The sorgo silage
was made from the first cutting of the Sumac variety of sweet
sorghum, and was of good quality. The sorgo fodder was also
of the first cutting and was of gc:»cn(iy uality. The cottonseed hulls
were of fair to good quality. The Sudsn-grass hay fled to lot 1
wns of good quality.

The analyses of the various feeds usrd as determined by the
Texns State chomist are given in Table 1,

Tanne 1l.—Composition of feeds used during experiment (based on twe analyses

of each feed)
Nitrogen-
Klnd af feed Yenr | Protein | Water Ash Fat %’gg}“ froe
extruct
Lercent | Per cent | Per cent | Per cent | Por eent | Per cent

Cottonseed mead oo 4025 207 I 40,0 T8 520 6. 14 12,95 27.27
1024257 40. 20 7l . 4.85 B.02 11. 15 23.47

19255 H.74 6.43 B.IT 8 14 1i. 33 .15

Ground mlle hends._ .. ooeeos - 0. 67 12,67 N 2.29 5.52 6733
162 -25. . 8,47 10. 68 3.7 2.48 6.37 7. 28

1005-20_., 0. 28 10. 35 3. 53 2.3 7 4. 84

Sorgo fodder. oo . LRSI 50 32. 12 8. 84 218 14.33 38. 93
192425, 4. 03 27,45 470 .71 14.75 16. 27

1025-26_ . A5 30. 41 526 1.48 14.43 43 38

S0TEO SIHIKG. «m e em e e 1928-24. 7.0 0. 50 2.23 R 6.2 17.83
W24-~20_ 2.0 72.88 1. 65 W72 4§, 34 17.38

16252, 1.30 TE. 60 i.87 .63 a7 ii, 83

Cobtonseod huileen o oecimmeeaan | 19%5-29.. 1.5 8.0 2,42 L 0o 48.30 34,40
I021-25 4.4 B.41 2.50 137 43. 6 38, 58

1 82524 4,25 819 .01 1.02 45,88 36. 65

Sudan-geass hay oo e | 1R2-25_ 7.5 8,31 & 77 2.08 20.42 47. 02
1025-28__ & & T4 T4 L& 30. 55 44. 84

FEED PRICES

The 'prices of milo heads, cottonseed meal, and cottonseed hulls
arc listed at actual cost, while the values assignod the sorgo silage,
sorgo fodder, and Sudan-grass hay which were produced at the station
wore couservatively ostimated. In this experiment the feeds were
valued as shown in Table 2,
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Tanue 2.—Value of feeds used in cxperimenty

Fopds e e ———
1a3-24 1924-25

Oround milo hends.. er bon..
Coltonsrnd mend 4
Sorgao stlpe

Sarpo fodder_,

{ottonseed balls o .-

Swelanrass Bnyo oo Lo

w

GERsRS
L]
BR

SEEE88
58888
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WEATHER CONDITIONS DURING TESTS

Table 3 shows the maximum and minimum temperstures as well
as the distribution of ramfall during the experiments.

TasrLe 3.—Wealher condiiions during experiments

!
Maximunmn ternperature | Minimum temperature Propipitation

Month
First {Second | Third | First |Second| Third | First [Speond | Third
vear | »ear | year | wear yopr § Yoar | year

fnches | Inches § Facher

Novoember. .. 0.05 0.00
Deevinber
Jpmitery 3 . . .
Febroary . . .06
Mpeelio. . . 18
i 2H
1.95

0L

T.43

P Thie first yeac's test lerminated Moy 25,
* The secomnl yeor's lest terininuted May 15,
¥ P'he third year's west terminnted Juto 8

THE FIRST TEST, 1923-24

RATIONS AND GAINS BY PERIODS

During the first 28-day peried, as may be seen in Table 4, the
calves in cach of the respective lots consumed an average of 4.47
pounds of ground mile heads and 1.08 pounds of cotfonseed megl
with #ll the roughage that they would clean up per head daily. The
average daily increase in weight per head during the first period, es
shown in Table 4, was 1.51 pounds for the lot 1 calves receiving
sorgo silage, 1.49 pounds for lot 2 calves receiving cottonsesd hulls,
and 1.3 pounds for lot 3 receiving sorgo fodder.

The rations were gradually increased throughout the fafteming
period until during the last seven days the steers were receiving an
average feed of 13.3 pounds of ground mile heads, 2 pounds of cotton-
seed meal, und all the roughage that they would consume daily.

The average daily rations as well as average daily snd total gains
by periods are shown in Table 4.




6 TROHWIOAL BULLETIN 43, 1%, & DEPT, OF AGRICULTURE

Tasue t—Average daily rations and gains by periods and fov entive lest of 175
days, 15 steers tn vach lof, 152824

N Fizsl Srpud | Third Fuurth Fifld Last | Average
Hation and gain URedny § Sedny | 28-dny | 98dey | 2Kduy [ period of | for ol
poripe ilerint Poriol perinl perind | 35 dnys | poriads

Pounds | Founds | Pounds | Pouwmiy | Pounds | Pounds | Pounds
Qroumnd mlo heais ) V.2 447 L, G2 10, 57 24 005
Cutronseed meal 175 LT . .03
Sor 18, 52 . 817

.38 . 1. £l
53, 87 T

=E8BEE

¥
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=23

Qround milo heads
Cottonseed menl_

Caltonspd bulis.
Total gaiv per steer
Average Jadly gnin.

&1
(3
=1

Hded
Bompe
Balﬂa‘o

el
B v

el =t ]
GESER

. .5.‘3:-'“
]

%

Gremtid milo hewds
Cotlonseed imen
Sarpo fodder.

Totrl gain pe 0
Averagy dnfly gatn.
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QUANTITY AND COST OF FEED REQUIRED TO PRODIUCE 100 POUNDS OF GAIN

The manner in which the calves responded to sorgo silage, cotton-
sced hulls, and sorgo fodder is shown in Table 5. 'This table shows
the guantity of feed required to produce 100 pounds of gain in the
respective lots by 28-day periods. The average feed requirement per
1}00 'pogzlnds of gain for the 175-day peried is also shown at the end of
the table.

TABLE 5.—Quantity of feed required lo produce 100 pounds of gain, feed costs,
and average gain per head by peviods, first lesl, 198384

ilized per 100 ds of gai
Feeds utilized per 100 pounds of gain C?s!aof
ot

L oed | aropud | ¢ c Sudan- | PeL 100
and foe ToLn Gtbon- o otton- adun- '
milp | seed | SOTEO [ My.q | Sorgo pounds

hepels mieal silags bulls iﬁny o

Pariod

Pounds | Pounds | Pounds | Pounds Pounds Pounds
206 72 1G .81 423

i, silage

2, hulis__
3, fodeder. .
1, silngo_
2, hulis..
8, fotkder
1, silnpo.
2, huiis_ _
3, fokler,
1, stinpe.
2, hurils.

T gt

=

3, fadder ____

Avernge, aB [ 1, silage
perioils, 2, halls
3, fodedoro. ..

s || G eme @ eI e

BEBleus

t Bixth period, 35 days.
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SOROD SILAGR TON PATTENING CALVES IN SOUTHWEST i

The cheapest gain was mado by lot 1, which received sorgo silage,
the averaga feed cost per 100 pounds of gain being $12.03 as com-
parod with $16.37 and 312.50 for lots 2 and 3 receiving cottonseed
hulls und sorgo fodder, respectively. The cost of gain is nob always
a criterion of what the final profits will be. Although the cost of
gains is generally very important in the determination of the finan-
cia} outcomo of the feeding operation, other [actors, such as degreo
of finish, must also be given proper consideration, IT the most
costly gains are nccompanied by a proportionally higher degree of
{inish, the more costly gains will be offset in alarge measure by the
proporsionally higher sglling valuo of the eattle on the market; on
the other hand, if the moro costly geins do not increase the final
selling value of the cattle, the fecder 1s very likely to sustain a severe
loss on the snimals fed on such rations.

Tn this test the cottonsced hulls were charged against the calves
ab $12.50 u ton, the actunl purchase price for the roughage for the
1993-24 oxperiment. 'This price for cottonsced hulls was unusually
high and is no doubt considerably higher than the average Texas
feeder usuelly pays. It was nocessary to ship tho cobtonseed hulls
to Big Spring via rail, and the transportation charges were included
in the cost. Foeders or prospective feeders should bear in mind
that feod prices are likely to vary considersbly during a period of
years. Thercfors, when pricos paid for feeds during = particular

eriod arc low, costs per 100 pounds of gain are also correspondingly
ower than whon prices of feeds are high. The experimental data
on tho gains made by the cattle and the relative markot desirability
of the lots fedd on difierent rations are not affected by the fluctuations
in the prices of the feeds with varying scasons.

MARKETING DATA

The steers were sold on the Fort Worth market June 2, 1924,
at prices in line with the Chicago market for that day, lot 1 bringing
$0.01 a hundredweight, lot 2, $7.87, and lot 3, $8.94. Livestock
commission salesmen and packer buyers proncunced lots 1 and
3, which had received sorgo silage and sorgo fodder as the roughnge
portion of the respective rations, good, uniform cattle but lacking
slightly in finish. The ealculated fatness® of the three lots {based on
the dressing percentage and the quantity of internal fat) was 20
per cent for lot 1, 14 per cent for lot 2, and 22 per cent for lot 3.

The cost of feed per call was $40.24, $39.30, and $36.30, respec-
tively, for lot 1 receiving silage, lot 2 receiving cottonseed hulls, and
lot 3 recetving sorgo fodder. The lot 1 calves made 94.4 pounds
more gain per head than the lot 2 culves receiving cottonseed hulls
ab o total cost of only 95 cents in excess of the total foed cost for
lot 2, while the same lot (lot 1) gained 43.9 pounds more per head
during the 175-days’ feeding period at a cost of $3.94 in excess of
that incurred by the lot 3 steers receiving sorgo fodder. The lot
1 calves recciving silage sold for $21.48 more per head than the
lot 2 steers receiving cottonsced hulls, and $9.40 more than the
lot 3 steers receiving sorgo fodder. The increased return from lot
1 calves recotving sorgo silage is attributable to the scemingly
higher finish carried by the ealves in that lot before slaughter. The
lot 1 calves receiving silage sold for $2.04 more per 100 pounds live

7 Geo Journnl of Agrlouitured Besearch, vol. 32, . 734, for formula,
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weight than the lot 2 calves receiving cottonseed hulls, and 97
cents per 100 pounds live weight above the lot 3 calves, receiving sorgo

fodder,
HOGS FOLLOWING STEERS

Two shotes averaging about 100 pounds were placed in each
ol the three lots at tlf\e heginning of the experiment for the purpose
of utilizing wasted and undigested grain. However, they were
removed at the end of the seccond 28-day period on sccount of their
failure to make satisfactory gains. Even when fed 2 pounds of
miio heads and one-fourth of a pound of tankage per hend during
the second 28 days, the average daily gain was only 0.83 pound
por pig.

Although cattle feeders have almost always found it profitable
to huve pigs follow older cattle in the feed lot, the expericnce with
hogs following young steers in this experiment tended to confirm
the conclusions reached in previous work. In a test conducted
by the Texas Agricultural Experime:t Station at substation No.
7, 192122 (Texas Bulletin 296), shotes following calves receiving
ground milo end [eterita heads and ground ear corn lost weight
and were removed. These results indicate that young cattle es-
pecinlly utilize ground grain so efficiently that very little undigested
grain is available for hogs following the cattle. Table 6 sum-
marizes the results ol the frst feeding test with stoers,

Tante 6.—~Summary of first test of 175 days, December 5, 1923, to May 28, 1924,
inclusive

Lot Lot2 Lot 3
(sllage) | ¢hulls) | {fodde)

Number of sieers. ... -
Avernge inftinl welglit at fepd lob ___
Avernge Bond welght al feed lat
Averngo finnl weight at Fort Worth_ -
Averege gnin per head, feed-lot weiglits
Average £oin per head, selling weighta,
Avernge dnjly gain per head, feed-lot weighis.
Avernga dafly gain per heatd, seliing weights
Average dadly ration:
Qround milp heneds
Cattongeed meal ..
Sorgo silnge (Sumae) .
Coitonseed hulls., ...
Sorgo lodder (Sumac)
Suclar-griss hiny, -
Foeocd renuired per 1 podods goin:
Groomd milo hends
Cotlonseed meal
Sorgn silape [Sumac)
Cotlenseed hulls. __
Sorga fodder (Sumnc) ...
Sudan-grass hoy
Caost of feed per 100 pounds pain ..dallars_.
Totnl feed consumed per hend:
Uround milo heads --pournds. .
Cottonseed menl. . o -
Sorpo silage {Sumne)
Cottonseed hulls
Borgo fodder {Sumne) oo
BB ASS R e e oo eem e e e e oo eme e oo
Financind sistement:
Initinl cost ner steer R dollurs..
Cost of leed per steer
Ship!}ing and marketing cost por head
‘Tated cost of steer
Prico reevived Der steor. .
*secessary selling price {oor JO0 pounds) to Br
Scdling price per 100 noands, markel welgh
Profit (+) orfoss (-~} ner steer. . ..., ..

15
425,17

BERAG
BRHEDBVERS

Brem e
=
an

P ER
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SORCGO SILAGE FOR FATTENING CALVES IN SOUTHWEST

THE SECOND TEST, 1924-25

RATIONS AND GAINS BY PERIODS
During the first trial cottonsced meal was supplied to each lot on
a similar basis. However, during the second trial, lob 2, receiving
cottonsced hulls, Teccived an avernge of 0.27 pound more cottonsecd

N i

MG, 2—Lol 1, fwd ordo silage, 1024-25

meal per head daily throughout the entire 168 days than lots 1 and 3,
receiving sorge siluge and sorgo fodder, respectively. This increase
in cottonsced meal was allowed lot 2 for the purpose of ascertaining
whether it would tend to offset the lower feeding value of the hulls
in their ration. Tlowever, as may be observed in Table 7, the

Fig. 3,—Lot 3, fed coltonseed hulls, 1924-25

average daily gains made by lot 2, receiving cottonseed hulls as the
roughage portion of the ration, werc 0.4 pound less per head daily,
or 69 pounds less during the entirc 168 days, than the gains of lot 1,
which received sorgo siTagc. The condition of the three lots at the
end of the trials is shown in Figures 2, 3, and 4.

oo02Y s—23——2
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The maximum quantity of concentrates utilized at any time by
the ealves was 15.3 pounds of ground milo heads por head daily fed
to each of the three lots, while Jot 2, receiving cottonseed hulls, con-
sutned as high as 3.3 pounds of cottonseed meal per head daily as
compared with 3 pounds for lots 1 and 3, receiving sorgo silage and
sorgo fodder, respectively.

ey S

Fuw. 4—Laot 1, fed sorgo todder, 192425

-

T—dverage daily rations and gains by periods and for entire lest of 168
deays, 15 steers in each lot, 1924-25

TanLe

i First [ Second | Third | Fourth i Averoge
TNatien aod goin 23-day 28%day @5-tlay 2B-day s - for al
period period period period perils

LPounds | Poundy | Paunds | Pounds FPounds | Pounds

L 32 3 1{. 8 4. 10. 19
203
1360
193
57.40
2,05

11, 26
.37
10,02
66 20
2,38

1126
210
11,31
6i.87
22l

Gronnd mile heads_ |
Cottonseed mesd

Borpo silnge
Buwlan-grass hay. .o
Totrl paln per steer
Average daily gain

HRAIES
e e
A8gR
B

xR
pBeRe
TENS

uB-Eo
SRBLE
@ em

r-.glo

Hugng masn

Ground milo hends
Cottonsevd menl.
Cotlonseed hulls,
Totnt gain per siee
Average dally gain

s
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HHMEE
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Qrovnd mile heads
Cottonsesd menl._ ..
Sorpo fodder. .
Tatel gain per steer
Average daily gain
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QUANTITY AND COST OF FEED REQUIRED TO PRODUCE i POUNDS OF GAIN

Table 8 illustrates the manner in which the cattle responded to
the respective rations fed to the three lots throughout the 168-day
feeding period. Lot 1 required 452 pounds of ground milo heads,
83 pounds of rottonseed meal, 766 pounds of sorgo silage and 86
pounds of SBudan-grass hay to produce 100 pounds of gain. The
average cost per 100 pounds of gain for lot 1 was 811.46. Lot 1
made more economical gains than either of the other lots.
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Lot 2 required 555 pounds of ground mile heads, 116 pounds of
cottonseed meal, and 542 pounds of cottonseed hulls to produce
100 pounds of gain at a cost of $13.60, or an increase cf $2.14 ahove
the cost of gains made by the lot 1 steers.

Lot 3 required 461 pounds of ground milo heads, 84 pounds of cot~
tonseed meal, and 480 pounds of Sumac fodder to produce 100 pounds
of gnin at a cost of $11.57 or a cost of only 11 cents above the cost of
gains made by the lot 1 steers.

It is illustrated clearly that there was a generai tendency for the
guantity of concentrates required per 100 pounds of gain to increase
as the fattening period advanced, the only exception in the 1924-25
test being the lot 1 steers during the fifth 28-day period. This table
serves to emphasize that when both sorgo roughages and cottonseed
hulls are available as feedstufls, it is important that the prospective
feeder take into consideration the productive values and the cost
of the respective roughapes per ton laid down at the feed lots. Inm
each of the three feeding trials reported in this bulletin, cottonseed
hulls were nccessarily charged against the cattle at prices somewhat
higher than usual in Texns, owing to the fact that freight charges
were included. The cottonsced hulls fed in the 1924-25 test were
purchased at an actual cost of $10.50 a ton, a figure apparently con-
siderably above their actual worth. The cheapest gain was made in
lot 1, which received sorgo silage, the average feed cost per 100
pounds of gain being $11.46 as compared with $13.60 and 811.57 for
lots 2 and 3, receiving cottonseed hulls and sorgo fodder, respectively.

Table 8 shows the quantity and cost of feeds required to produce
100 p{cfunds of gain both by 28-day intervals and for the entire 168-day
period.

TanLE 8 —Quantity of feed required lo produce 100 pounds of gain, feed cost, and
average gain per head by periods; second lest, 192426 :

*
: Ferds utilized per 100 poumds gain
: el ¥ B Ceost of
Lot pumber flfliéo_mr
and feetl | Ground | Catlon- Borgo Cotton- Sorgo M’ldnn- haunds
iilo seed silnge seed focklor | EFOSS ain
" hends | rmeal hulls hay £
:
. | Pounda i Pomady | Powrndda | Pownds | Ponnds | Pounds | Dollars
1, Sllﬂf.l.‘. - o3 bt} #n 2 741
T hulls L. [ -
3, fodder A7 Jeceeen |-
1, silaee. ..ol " 21 I ]
2, hulls : "

Tosllgpe. .
2!

3y fmddlor. .
1, silpge . .

3, fodder. ...

All periods. | 1, stinge.
2 hulls,
3, fonditer

b f=ted ., T - - = nc
HEi | SHEREHERLRRILSRESS
S RS DN RSt
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MARKETING DATA

The calves were sold on the Fort Worth market May 18, 1925,
Livestock commission salesmen and packor buyers pronounced the
lots 1 and 3 calves, which received sorgo silage and sorgo fodder as
the roughage portion of the respective rations, the better and more
u.nifsrn*ﬁy gnishcd cabtle, and agreed that the lot 1 cattle carvied a
slightly higher finish than the fod{or-fed lot. The lot 2 calves which
had received cottonseed hulls were not so highly finished as were the
lots 1 and 3 calves, although there seemed to be much less difference
in finish than in the preceding year or followin% year. The estimated
quantity of fat in the live animals at the close of the experiment,
(estimates based on dressing percentages and on weight of internal
%nt)l was 25 por cent for lot 1; 26 per cent for lot 2; and 25 per cenb
or lot 3.

Tavne G—Summary of sccond lest of 168 days, November 25, 1924, lo May 12,
1825, inclusive

Lot | Lot? | Leis
silaped | (hails) | doddert

Number of strers 15 15
Avernge Inilinl weight at fond lot__ 00, 58
Avernge Bund weight st fopd iot, .
Averago final welght nt Forl Worth__
Averago guln por Lead, ford-lol weigh
Average gain Der hoad, seiling wuii: [
Avernge dmily gain per hend, foed-lol w
Averogo daily gulty per head, selling wew
Avarnge ¢lnily ratlon:

Cround milo hopds

Cottongeed meal

Sergo sitape (Siumae)

Coltotsend hnlls_

Sur;m foutler (Suma) .
Budnn-grass vy ... ___..._.
Freid roauiced per 100 potnds gain:

Crronnd ity hepds

Cotlonseet] weal . _

Korgo siiage (S

€ottonsepd halis ___

Sorgo uider (Stirne) _

Swdnn-grass by L L
Cost of feedd per 100 groumis gain_.. .. . _dollars, |
Total foved consutned por lund:

Qroutw) milo hends pounds_

Cottonsecd gual, ___ . R (L T

Horgo silnpe (Snmaed

Coblonseed buls

Sergo fodder (Suniee) .

Sudan-grass sy, ...
Finaselw sintement:

Initini cost por steer.

Cost of favd per stoer -

Shin})ing and marketing cos

Toln] eost of steer

Price roveived per stoer -

Nevossory selling priee per 100 ponnds to broak even

Selilag pries per 104 potnds, market weights. ...

Pront (4} or loss (—5 fer steer

Table 9 shows that the lot 1 calves gained 68.11 pounds more than
those in lot 2, but only 5.31 pounds more than lot 3. The additional
gain of lot 1 over lot 2 was cffected only at an additional feed cost of
$1.13 over that of lot 2. However, reference to Table 9 shows a
profit of $11.43 per head for the lot I calves as compared with a
9-cent loss per head on the lot 2 calves. The lot 3 steers, which
received sorgo fodder, showed a profit of $6.77 a head. In this test
the larger profit returned by the lot 1 steers is stiributable to the
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larger gain and their higher selling velue on the market. This serves
to emphasize the importance of properly finishing commercially fed
caitle before offering them on the market as killers.

The lot 1 calves sold &t $11 per 100 pounds straight; 14 of the lot 3
calves sold at $10.75 and 1 at $8; while 11 head of the lot 2 cattle
wend over the scales at $10.50, end 4 at $9.50. The lot 3 calf which
sold at $8 per 100 pounds was & large, rough steer that presented a
staggy appearance, and the fact that it sold at a loaver figure than
the others of the lot was probably not due at all to the ration fed.

THE THIRD TEST, 1325-26
RATIONS AND GAINS DY PERIODS

Since the purpose of this test was that of comparing sorgo silage,
cobtonseed hulls, and sorgo fodder, it was planned to feed ground milo
heads to each of the three lots on an equal basis. However, there
was a slight difference in the average quantity consumed by lot 2
and that consumed by lots 1 and 3, owing to the fact that one steer
in lot 2 suffered a severe attack of digestive trouble in the early part
of the third 28-day period and had to be removed from the experi-
ment. Feed was deducted in proportion to its weight, which accounts
for the slight discrepancy in the average quantities of ground milo
hends consumed.

The concentrate portions of the respective rations were increased
oradually throughout the feeding period until during the last period

ots 1 and 3 consumed an average of 13.9 pounds of ground milo
heads and 2.4 pounds of cottonseed meal as compared with 12.33

ounds of ground milo heads and 2.33 pounds of cottonseed meal in
ot 2, receiving cottonseed hulls. The smaller average daily con-
centrate and roughage consumption in lot 2 during the final period
was no doubt, in & measure, attributable to the long feeding period
and to the high temperature prevailing during the latter part of the
feeding period. The average rations consumed per head and the
average total and daily gains are given by periods for the respective
lots in Table 10.

*PasLs 10.—Average daily rations and geins by periods and for entire lest of 203
days, 15 steers in lots I and 3, 14 steers in lof 2, 182526

) First | Sccond | Third | Fourtn | Fitth | Sith | Last
Ration and gain 23-day { 28-day | ¢E-day | 28-day | 28-dsy | 2%-da¥ of 35
periodl | period | perlod | peried | period | period days

Pounds | Pounds | Pounds Poumds | Pounds
Grovnd milo heads_ .. 4. 4% 8% 7.70 . 10 . iz 101
Cattonseed meal . LT 112 1.41 . 3 226 2,40
Sorgo silspe. o 14,12 1L 79 14.25 . 12.75 11 51
Sudnn-gress hey. . i) . B8 .85 LB2
Tatal gain per steer.... 5. 67 3 0. 62,13 . 91
Average daily gain 145 . 3 2.2 .
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The maximum quantity of concentrates utilized by the calves at
any time was 14.66 pounds of ground milo heads by lots 1 and 3,
and 15 pounds of ground milo keads by lot 2 during the early part
of the last feeding period. Lots 1 and 3 consumed a maximum of
2.4 pounds of cottonseed meal during the last period as compared
with a maximum of 2.33 pounds per head daily by lot 2 receiving
cottonseed hulls, )

QUANTITY AND COST OF FEED REQUIRED TO PRODUCE 10 FOUNDS OF GAIN

The amount and cost of the respective rations required to produce
100 pounds of gain is given by periods as well as for the entire 203-
dey period in Table 11. The average feed consumption per 100
pounds of gain, including costs, is given at the foot of Table 11.

TABLE 11.~-Quantily of feed required lo produce 100 pounds of gain, feed costs,
and average gain per head by periods, third lest, 1925-28

F il .
veds utilized per 100 pounds gain Cost of
Iiot nur&l- qudm

Perlod 18r BT _ . |l perd
teed Cg&t!sn Bargo | “oe " | Sorgo Sudan-| L nds

ost | silnge fodder 'if:l‘;s gain

Pounds | Paunds Poundy | Pounds | Dolinrs
43 TR &4 ]

1, silnga. __
2, hulls.....
3, Mxlder.
1, sllage. .
2 hulls
3, fodder . .
1, silage___
2, halls ___
3, foddder_
1, sllape. __
2, hulls____
3, fadder . _
1, silaga___
2, budls. .
3, fodder . .
1, sila i,-o e
2, hulls. ._.
4, fodlder_
1, sitage_ |

BHEEE
~EsrEE

.
=

2, hulls..._
3, {odder. .
Avernge, all periods___| 1, silgge. -
2, hulls___
3, foudeler . _

£ £

SR ES RGBS SEALS LB
Bl el T e I S S~ =i B

2
o

I Zeventh perfod, 35 days.

Although there are some apparent inconsistencies in the quantities
of feed consumed per 100 pounds of gain by 28-day periods, Table 11
lustrates in a general way that the feed required per 1060 pounds of
gain inereased as the feeding period advenced.

The amount of concentrates required per 100 pounds of gain was
much _higher during the seventh period than in any of the preceding
periods. In this particular test, one of the principal reasons for such
smell gains during the last period may be attributable to the unusually
warm weather prevailing at that time. In this (as was true in the
1924-25 test) the gains in the cottonseed-hull lot dropped off much
more in the last period than those in the other two lots, which received
sorgo silage and sorgo fodder, respectively.
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MARKETING IMATA

The calves were sold on the Fort Worth market June 14, 1926.
These cattle, on aceount of their younger age, did not show so much
finish ss did thosc fed in 1924-25. Livestock commission salesmen
and packer buyers pronounced the animals in lots 1 and 3, which had
heen fed sorgo silage and sorgo fodder as the roughage portions of the
respective rations, better and more uniformly finished, and agreed
that the lot 3 calves carried a slightly better finish than the silage-fed
calves, The lot 2 calves which had received cottonseed hullsshowed
considerably less finish than Jots 1 and 3. The lot 3 calves sokd at
$9.75 per 100 pounds straight; the lot 1 calves sold at $9.50 per 100
rounds straight; while in lot 2, 1 calf, the highest finished steer in the
Rﬁ;, sold at $10 per 100 pounds, 9 head sold at 89.25 per 100 pounds,
2sold at 88 and 2 at 87.50 per 100 pounds. The lot 2 calf which
sold &t $10, a figure 25 cents higher than was paid for the lot 3
steers, was o smooth individual but the dressed-carrass grades did not
bear out the previous judgment of the commission salesmen, since
the dressed carcass of this steer graded only medium. The estimated
percentages of fat in the live animals at the close of the experiment
{based upon dressing percentages and upon weights of internal fai)
werf 22 per cent for lot 1, 17 per cent for lot 2, and 22 per cent
far lot 3.

Tavne 12.—Swnmary of third experiment of 203 days, November 18, 1885, to
June 4, 1926, inclusive

Lot | Lot 3
(silage) {fodder)

Number of steers 15
sAvemge inltind weight nt feed ot 2 316.80
Avernpe finnl weight at feed Iot
Avernge finnl weight nt Fort Waorth
Avenyie gnin per hiend, feed-lol weiphis_
Avenge gadn per tieard, selting weights. _
Avermpy duily min por head, fomd-iot wes
Avermge Jnddy i per huul, selling weighta_
Avenyre Galy mition:
Grocziut il heads
Cottonmees] niaey!
Sorpo sikge (S
Coottomseed frdls o R
Sorgo lodder (Sumae} .o, ..
Suan-grass ey
Feed requirm per 100 pounds gain:
Ground thilo heals.
Cottonseod mies]
Sorgo silage (Sunwme)
ol Fhnlls ..
Saorgo fedtler {Swinng)
Sudnn-grass hay
o8t of fecdd por m(?o
Total fecet onsu e
Cround milo beards____
Cobtor-rod mend. .
Sorge sisge (Sumige).
Cottonseed hindis
Horgo fodder {Sumag
Sudan-grass hay.
Finuncini statement:
Initinl enst per steer,
Cost of feed
Shipping and marketing cost per hend.
Tatal cost of steer
Price recelved per steer
Necessary selling price per 100 pounds to break even ..
Seling price per 100 potittds tmarket weights
Profit () or loss <~§ per staer

38 IBURBRED
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Table 12 shows that the calves in lots I and 3 gained on an average
about 46 pounds more per head during the 203-day feeding period
than the lot 2 steers. The additional 46 pounds gained by lot 1
over lot 2 was made st an additionsl feed cost of only $1.67 over
that of lot 2. Although lots 1 and 3 made shnilar gains, the feed
cost per head was $1.38 higher for the lot 1 cattle than for those of
lot 3. As shown in Table 12, lot 1 showed 2 loss of $12.06, lot 2 a
loss of 817.77, and lot 3 a loss of 89.54 a head. These severe losses
are aceounted for by the fact that calves wers purchased as feeders
at # higher price per 100 pounds than the market paid for them after
they had been fed 203 days.  Only minimuam gains were made during
the last 35 days of the feeding perind, which {actor also exerted
considerable influence in increasing the final loss sustained.

PRODUCTIVE ENERGY VALUES

A compnarison of the productive cnergy values obtained in the
feeding tests with calves at Big Spring, Tex., in the three tests, Is
shewn in Teable 13. Sorgo fodder was used as the standard. The
“enleulated” values in this table were made from the actual compo-
sition and production cocfficients given in Texas Station Bulletin
No. 329, Encrgy-production coellicients of American feeding stuffs.

‘Tanct 13.—Comparison of productive values of sorge silage and cullonseed hulls
expreesed in terms of nol energy per 100 pounds of feed (eelculated from compo—
sition of feeds used and aclual gains made {n the Big Spring feeding lests}

193-24 192425 1§26
o .
Coleu- | Found | Caleu- § Found | Coleu- | Foumd
lat | frow test| Isted  {from testi lated i from test.
i
Therms | Therma | Fherme | Therms | Thoms | Thoms
Sorgo fodder (standard) . - A 3 T R0 F o b 1 1 I
Sorgo siloge. ... ..o 3.7 168 13. 4 17.7 &2 15.7
Cottonsesd balls, . .. 158 1.8 T 17.9 1n1 E 17.4

In ealeulating the value of s feed in actual experimental feeding:
work, it is necessary to take one feed as a standard from which to-
caleulrte the productive energy of the other f{eeds to be compared,
and te assume a definite maintenance requirement for the animal.
In this calf-feeding experiment? sorge fodder was used as the stand-
ard. The productive values of the concentrates used were caleulated,
by using the ceeflicients given in Texas Bulletin 329, and the maip-
tengnce requirements given in Armsby’s Principles of Anjmal
Feeding.

Although these assumptions may be said to lead to some uncer-
tainty, yet since the fAgures are alzo used in connection with the other
feeds compured with the standard, comparative results should he
obtained. This is especially the case H there is little difference
hetween the quantity of additional feeds fed, and no great difference
in the average weights of the animals.

The methed of ealeulation of the productive energy of the sorgo
silage and cottonseed hulls used in the first experiment (1923-24)

3 stmilar ealcuintions coverine experiments in lamb and steer leeding bave been reported fo Texns Station:
Buletins Nos, 269, 245, 296, 305, and 308,
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is given in Table 14. 'The maintenance requirements ol 100 pounds
of thoe average weight was assumed, after Armsby, as 0.75 therms,
The therms required for 1 pound in gain of weight when ground
milo hends and eottonsced meal were fed were 3.92 in the 102324
test. The values of the gains with the other feeds in terms of therma
were caleulated for 1923-24 using this figure (3.92 therms). The
therms required for 1 pound grin in wcigﬂt for 1924-25 were 3.78,
and for 1925-26, 3.90. In the tests reported in this bulletin, the
sorgo silage had a higher feeding value than the cottonseed hulls,
and evidently o somewhat higher one than is indicated by the pro-
ductive value calculated from the information which has heretoforoe
been available. The results of this work will be used to aid in
obtaining the correct leeding value of sorgo silage, as has already been
done with ground-kafir grain and kafir heads.! ~ Cottonseed hulls had
apparently the same feeding value as ealculated but the valus found
is no doubt too high beeause the cost of the gain in therms was really
less than the value assumed; that is to say, the lot of calves receiving
cottonseed hulls carried less finish at the end of the feeding pcriogl
than the sorgo-silage-fed lot, which means that the gain in weight
contained p smaller percentage of fat than the gain in weight in the
silage-fod calves, an({ this was produced at a lower cost in productive
encrgy.  The lower gain in weight of the lot receiving cottonsced
hulls was attributable chicfly to the fact that the feeding value of
the ration eaten by the calves was considerably less thau that supplied
the sorgo-silage and sorgo-fodder tots.

Tavue 14.—Productive energy valuc of sorge silage and cottonsced hulls

Lol 1 Yot ? Lot 3
(surgo {rotinn- {sorgo
silnge) seed hiulls) fodder)

Poundy Ponnds Paunida

Initksl welght af koL e i aan.. 4124 42 425
Fipnl weight of pnimal..... - - Th [ 716
Avermee weight of animal W, . Bl arl
avepnpe daily gabn of unlinnl G . 1.37
Averme dnily feed;

Miln hends.

{otipngesd 1

Surgo dilye

Ruddnn hny

Sorpn hay,

Cottonsecd hnlly, ils.

PProductive volue:
Alilo hieaeds, 90760 =1t
Cotiouseed menl, 1L6X0,0u
Sorga hay, VX005

Therins total, 1

Mofntenanee required per anims], WX He=0
Produetive Lalney, T—M =1,

Thering for 1 ponnd goin, B+G

T herins for daily pain, K0 =1L

Townl energy value of mtlen, M+ T.=

Therns in grain fell, R4=5=1__..__..

Therms in sindon iy fed, 2X038 =1

Tiwernts o cotionseed Imfh;, O=FP=V__

Therms {n siloge, O=(P+U)=X__. .. ... .....

Vrouetivie cnergy of shlapge (X200 . ... L

Productive energy of cottopseed hulls (V1 X000 ... .ol

& 11 =0.0075 or Lthe tainlensnee requireiment Io chernts for ench poiznd of live weighl (Armshy).,

1 Toxns Statlon Bulletin No. 329,
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SUMBMARY
AYERAGE GAINS
The average gains made by the calves during 28-day 8 intervals
throughott the three experiments are shown by the weight curves in

Figures 5, 6, and 7. In these experiments, the cottonseed hulls fed
to lot 2 constituted 49 per cent of the ration in the 1923-24 test, 45

B0 |
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WEL/CAT OF CHLVES - COLNVDOS

§

& &L 2 ge 75
LENGTHY OF FELINVG LEL/O0- L2775

Fia, 5—Galns by periods, first test, 1623-24

per cent in the 1924-25 test, and only 37 per cent in the final test.
This probably explains why the hulls ration gave results more nearly
equal to the silage and fodder rations in the final test than it did in
the first and second tests; the reason for which is that the roughage
constituted a smaller pavt of the ration in the third test.

* Except the final periods in the first and third tests, which vovered g 35%duy period.
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AVERAGE FEED CONSUMPTION

During the first two tesls the avernge concentrates consuined per
head daily averaged approximately 2.5 per cent of the initial weight
of the calves, whereas in the third trial the average was 3.6 per cent.
The average daily gains por 1,000 pounds of live weight were also
calculated, and as shown in Table 15 the light-weight calves fed in
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F1e. 6—@usins by poriods, second Lest, 1924-25

the third trinl made considerably larger gains than the heavier calves
fod in each of the preceding tests. This is probably accounted for
by the fact that the lighter calves consumed considerably more con-
centrates daily in proportion to their weight than the calves fed in
the first two tests. The roughage portion of the rations of the lighter
calves fed in the third trial averaged considerably under the daily
roughage consumption L the two preceding trials,
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In averaging the concentrate requircments per 100 pounds of grin
by & simple arithmetical average in ovder to give equal emphasis to
cach of the three experiments, it was l[ound that the silage-fed ealves
required 20 per cent less ground milo heads and 25 per cent less meal
per 100 pounds gain than the cottonseed-hull-led calves, and 5.4
per cent less ground milo heads and 5.5 per cent less cottonseed meal
than the fodder lot.

Asshown in Table 16 it required an average of 482 pounds of ground
milo heads, 87 pounds of cottonsced meal, 827 pounds of sorgo
silnge, and 71 pounds of Sudan-grass hay to produce 100 pounds
of gain in the culves of lot 1 as compared with 604 pounds of ground
milo heads, 116 pounds of cottonseed meal, and 568 pounds of cotton-
seed hulls in lot 2, and 509 pounds of ground miln heads, 92 pounds
ol coltonseed meal, and 483 pounds of sorge fodder in lot 3.

Tanus 16.—Feed reguired per 100 pounds of gain

e e e ,
i

H I b
i Dayson| Mio | Colton-
2

1

1
Borgn Coltan- Sori.'n Sulan-
freed! henwds | sewd mend: ter |

stlago | seed hulls] ol prss hoy

L}

i Pounds 5 Pounde | Pounds | Poundy | Pounds |
< B T A7ty 5 1,003 P
vl e X i3 L7 30 S
1052 e e e e X U o I )

.l Average, . L b R ; g

2OMMELDY. L. . L
IO 1] 1 A

1425 4,

AVPIORS. oo

3oWme |
T S .
]19'.'.5 Mo e
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AVERAGE SALT CONSUMPTION

Granulated salt was kept before the ealves at all times. Table 17
shows the daily salt consumption per head.

LasLE 17— Average sall conswmption per head daily

Lat1 1ot 2

. Lotd
Days on feed (siloge) | (urdls) | ¢Rwdeler)

i Onaces | Ounces
=24 Ll . .. 076
1021-25_ . il g
LT, R,

Avernge far 3 Fearsa.ciianen ool [

SHRINKAGE AND SLAUGHTER DATA

Table 18 shows that shrinkage varied from 2.75 per cent. to 7.75
per cent of the weight of the animal. In the first year, shrinkage
was lowest in lot 3, fed fadder as a roughsage, and highest in lot 1, fed
silage. Tn the second test the lodder lot showed the heaviest shrink-
age and the hull-fed cattle the lowest. In the third year the bull-
fed cattle showed the lowest shrinkage, but on an average of three
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years lot 3, fod foddér, had the lowest shrinkage. The cattle were
shipped a distance of 267 miles.

Tasuy 18.—Shrinkage in trensit and slaughter dala of animaly in test
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The dressing percentage, as shown in Table 18, was a trifle higher
in case of the lot fud silage for the first and third years. All lots
kilied out nbout the same—60 per cent, market-weight basis—in the
second test. The hull lot was considerably lower in the first and
third years.

Lot 3, fed fodder, had a noticeably greater quantity of internal fat
in every test, followed by lot 1, fed silage. The internal fat in this
instance is the refle and caut fat, the quantity of which is considered
an index to the fatness of the carcass as a whole.

Table 19 shows the grading of the dressed carcasses ns determined
by a committee of three beef men from the packing industry. A
study of this table shows clearly that the earcasses of lot 2, fed cotton-
sced hulls, did not possess the finish or degree of fatness found in those
of lots 1 and 3. The carcasses in lot 1 graded somewhat higher than
lot 3 for the first two years but lot 3 showed considerable advantage
in the lust test.

TabLe 19-—Number of beef carcasses in various grades
g

Grades

Lot No.

Cood to MAledivm
cholee Good to good Medium

192124

1024-25

The third year's test was & part of the cooperative meat project,
“A study of tge factors affecting the quality and palatability of meat,”
condueted by the United States Department of Agriculture, State
experiment stations and other cooperating agencies. The steers
ware graded as feeders at the beginning of the test, as fat steers at the
end of the list, and their carcasses were graded after slaughter.
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CONCLUSIONS AND RECOMMENDATIONS

Sorgo silage and sorgo fodder, in cach of the three tests, proved
to be more efficient than cobtonseed hulls when fed to fattening
calves. The average gain per head for the silage-fed calves was
361.4 pounds; for the calves fed cottonseed hulls 281.8 pounds;
and for those fod chopped sorgo fodder 345.1 pounds.

The silage-led calves on the basis of three years’ average gained
23.9 per cont more than the calves fed on cottonseed hulls and 4.7
per cont more than the calves fed on sorgo fodder.

The average daily gain made by the silage-fed calves was 2 pounds
per head or 3.38 pounds per 1,000 pounds live weight; for the calves
fod cottonseed hulls, 161 pounds per head or 2.88 pounds per 1,000
pounds live weight; and {or the calves fed fodder, 1.9 pounds per
head, or 3.28 pounds per 1,000 pounds live weight.

The calves fed silage ard fodder, respectively, made larger and
more uniform gains throughout the feeding period than those fed
on enttensced hulls.

The calves fod cottonseed hulls through feeding periods ranging
between 168 and 203 days made reduced gains during the latter
part of the feeding period, which lactor tended greatly to mncrease
the feed requirement per 100 pounds of gain.

The cottonsced-hul-fed calves did not possess so high a finish
as was found in the silage and fodder-fed lots. There was little
differcnce in finish between she, silage-fed calves and the fodder-
fed cnives. The silage-fed lot before slaughter seemed to possess
a slight advantage in this respect in the first two tests, while the
fodder-ied calves showed a slichtly higher finish i the third exper-
iment. However, the carcasses from lots 1 and 3 on a three-year
average were about the same in quality. Those from lot 1, fed
silage, nt slight advantage the first year, and lot 3 a considerable
advantage the last year, Judging from the internal fat, lot 3, fed
fodder, showed more finish in esch fest

This experiment shows conclusively that sorgo silage and fodder
are more satisfactory roughages than cottonsced hulls when fed
with ground milo heads and cottonsced meal to fattening calves.

In totul cost of leed per head there was little variation among
lots, the cottonsced-hull ration being slightly cheaper than the
others during the lnst two years of the experiment. There is no
correlntion, however, between the total cost of feed per steer and
the cost of 100 pounds gnin and the net veturns, Lot I, fed silage,
lad the highest total feed cost, yet it had the lowest cost per 100
pounds’ gain and accordingly brought the greatest returns. On
the basis of u three-yenr average, lot 1, fed silage, showed a cost
of 811.32 per 100 pounds gain; lot 2, fed cottonseed hulls, & cost
of $13.80; and lot 3, fed fogder, a cost of $11.38,

The ecconomy and rate of gain and sales price are the factors
directly affecting the net returns. Cattle that make the greatest
gains, other things being equal, have the highest finish and brin
higher prices. Higher sales prices usually offset any ncreas
cost of gain,
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SUPPLEMENTARY EXPERIMENTAL RESULTS

In n feeding test conducted by Burns and Metcalf, of the Texas
station at Clarendon in 1911-12 (Texas Station Bulletin 153), a
comparison was made of cottonseed hulls and silage composed
chiofly of milo, when fed to 3 and 4 year old steers. The results
of that experiment indieated that a ration of cottonseed meal and
silage may be used far more profitably then o ration of cottonseed
meal and cottonseed hulls for fattening ecattle. The silage-fed
cattle finished better and sold at u slightly higher price.

In a feeding test conducted by Bumns, of the Texas station, in
1912-13 (Texas Station Bulletin 159), to compare unchopped sOrgo
hay and cotlonsced hulls when fed with silage to 2-year-old steers
1t was lound that those receiving sorgo hay made a slightly larger
gain and finished better than those receiving cottonseed hulls. In
another test by Burns (Texas Station Bulletin 198) to compare
cottonseed hulls and Sudan-grass hay when supplemented with
silage in the rations of fattening calves during the 191516 feeding
season, the Sudan-grass hay was found to be superior to cottonseed
hulls. " In the lecding season of 1919-20, Burns (Texas Station
Bulletin 263) conducted a test with Hereford yearlings with a view
of determining whether any ndvantage would be gained in substi-
tuting sorgo silage for a part of the cottonseed hulls in a ration
composed of cottonseed meal, ground corn or milo, blackstrap
molasses, and cottonsced hulls.  In this test no advantage was
gnilzisecl by substituting sorgo silage for a portion of the cottonséed
hulls.

In a cooperative steer-feeding experiment between the Bureau
of Animal Industry, United States Department of Agriculture, and
the North Carolina station in 1914-15, Ward, Curtis, and Peden
(United States Department of Agriculture Bulletin 628) when
comparing corn silnge and cottonseed hulls fed to 2 and 3 year old
steers found that the steers which received corn silage as the entire
roughage portion of the ration made much more cfficient and econom-
ieal gains than when cottonseed hulls constituted the entire roughage
portion.
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