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OBJECT OF THE EXPERIMENT

An experiment was begun in 1924 by the Arkansas Agricultural
Kxperiment Station and the State Agricultural and Mechenical Col-
lege in cooperation with the United States Department of Agriculture,
in which purebred Aberdeen-Angus calves, firsi-cross and eecond-
cross Aberdeen-Angus calves, and Arkansas native calves were com-
pared as sources of beef. In conducting the experimental work, data
were collected to compare the weight, height at the withers, and heart
girth of ealves at birth, the gains made by the calves to weaning time,
the feed requirements for fattening the calves, the quantity and
quality of dressed beef produced, and the financial returns for calves,
ranging from purebred to native.

PLAN OF EXPERIMENT AND DESCRIPTION OF CATTLE

The cattle used in the experiment were kept on the farm of the
State Agricultural and Mechanical College at Jonesboro, Ark., under
the supervision of A. C. Cook from 1924 to 1927, and of H. W.
Hollard from 1927 to 1928, members of the faculty of the college,
and pari-time employees of the Animal Husbandry Division, United
States Department of Agriculture. Williatn Lovard Davis, a stu-
dent at the college, fed end cared for the cattle throughout most of
the experiment.
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The work began with the selection of 40 cows, which were divided
into four lots of 10 sach. The breeding of the cows was as follows:
Lot 1, purebred Aberdeen-Angus; lot 2, prade Aberdeen-Angus, the
sire being purebred Aberdeen-Angus am%r the dams of nondesecript
breeding common to eastern Arkansas; lot 3, Arkansas native; and
lot 4, Arkansss native. Lots 1, 2, and 3 were bred to a purebred
Aberdeen-Angus bull and lot 4 to an Arkansas native bull.

The 20 native cows and 1 bull which were selected in Drew County,
Ark., for the experiment, were comparable to razorback hogs, the
piney woods rooters of the central piains, and to longhorn cattle, in
that they showed no evidence of having any immediate relationship
to any improved breeds and in that they were accustomed to shift
for themselves the year round in large, forested areas, with little or no
harvested feed. The cattle probably had received a little feed from
cornfields and cotton fields during the winter. Their tyne was indeed
an example of the survival of the fittest, since their hardiness and
prolificacy were evident. During the experiment they had much
better care and feed than they had been scoustomed to and responded
very satisfactorily, Eroducing strong calves and supplying them lib-
evally with milk. he cows practically doubled their weight during
the experiment while the bull quadrupled his weight. The cows
appesred to be from 2 to 4 years old.

It is well known that before the Civil War s considerable number
of well-bred cattle of botk beef and dairy breeding were brought to
the plantations of eastern Arkansas by owners who took pride mn the
excellence of their livestock. Those cattle undoubtedly were crossed
with cattle of no particular breeding such as moved westward with
the first settlers o5 the frontier advanced westward and northward
from the Atlantic and Gulf coasts. These native cattle of southeast-
ern Arkansas are small and have rether short horns, Some of their
ancestors may have been Spanish or French cattle,

The 10 purebred cows and 1 purebred bull were taken from the
berd which had been established at the State Agricultural and Me-
chanical College in 1916 and added to from time to time by the pur-
chase of bulls and additional cows. The 19 grade cows were purchased
in Cross County, and the 20 native cows and 1 bull were purchased in
Drew County in the spring of 1924. In the selection of these cattle
an effort was made fo have them as nearly representative as possible
of the class of animals to which they belonged. Cows from 3 $o 4 years
old with calves at side or apparently safe with calf were sought to
avoid beginning with nonbreeders. An exception to this policy was
necessary, however, in replacing the purebred cows, as funds were not
always evailable to purchase proved breeders, and heifers were ac-
cepted. Table 1 shows the weights and gains of each of the four lots
of cows during the period of the experiment of four summers and three
winters. Footnotes to the table give data relative to replacements.

Because the purebred cows had been more likerally fed and were
better grown and fatter than the grades and natives, they made much
smaller grins during the experiment. Of the original cows in the ex-
periments, 6 purebreds made an average ﬁain of 133 pounds per head
o three years; 8 grades, 240 pounds per head; 8 natives in lot 3, 388
pounds per head; and 10 nativss in lot 4, 420 pounds per head. The
bulls were kept at the barn in small paddocks and fed separately
except during the breeding season, when each wsas turned on the
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asture with the cows which he was to breed. While on pasture the
Bulis had no supplemental feed. During the first summer, 1924,
the Aberdeen-Angus bull was with the cows of lots 1, 2, and 3 from
June 18 to July 30, when he was shippéd to snother State college,
while the native bull was witl: lot 4 from June 18 to August 13. Dur-
ing the second summer the bulls were on pasture with their respective
Jots of cows from June 4 to July 22, and from July 30 to August 21.
During the third year, the breeding season extended from May 20 to
August 19, 1926,

BEEF PRGDUCTION FROM CALVES

TapLe L—Average initial and final weights, and average gains of the four lols
of cows for the summer grazing and winler feeding periods, June 7, 1935
CUclober 20, 1927

Welght of vaws
: Galn (-
Lot Season Days { Cow
Inftinl | Finat [OT10SS (—;
(NumberiNumberi Pounde | Pounds | Prunde
---------------------- 156 i8 878 L007 +120
140 10 085 1,005 +20
b 19 1,006 L —22
14¢ i} 970 s +125
1,067
¢
858
982
847 B0L
48 1% TB4. +62
10 B4 +&
140 ¥ 1o 855 o7 452
i} o —43
130 plo3 867 BT —-X
196 i) 847 878 -+32
33 820 853
30 835 856 -+31
8, natlems, ... oo .....| Swmmer, 3036 156 1o 440 647 187
HD 10 837 4] -+
sl "5 £53 s 4102
140 9 785 855
F7<1 8 854 45 —109
140 19 740 BO +85
i) k] ki 809 +22
ar 685 45 +80
28 TH T30 +56
4, natlons. ... Bummer, 1¢24___ 156 10 435 ] -H185
Winter, 1024-25. 140 10 810 ] +63
Summper, 1925.. 224 10 668 T -+48
Winter, 1925-26._ _ 140 10 a7 i +B5
Bummer, 1928__... - P 4] 702 08 +16
Winter, 1026-27_.__ - Ho 10 808 T8 -2
Bummer, 1927 .o 196 16 TED 8ia +35
Four summers. .. T 10 a Thd +76
Threa winters. .- 30 T20 47 7

1 There wers 10 Aberdeen-Aungus cows untll 2 were killed by a tealn on Sept, 10. Two hellers purchased

dmm .&?“es lan%uon were put with the criginal cows, Oct. 8, but were niot inciuded in theexperixiental
aia un ov. h

+ There were 10 cows until 1 died on account of buckeye poisoning Sept. 27.

1 One Aberdeen-Angns cow was ramoved May 6 on seeount of g & nonbreeder.

+ Ope cow was crippled oo the secand day and consequently she was not included in the experimeant.
Another cow was Injured by g tralp on Bept, 10, ‘Two new cows from the samy pluntstlon se the original
cnes were put with them en Ocet, § but were hot locluded In the experimerntal data untii Nov. 2.

+ One cow was badly cut on bath front leps by barbed wirs Cet. 13 and did uot recover untll about Dee, 17,

# 41 gne cow waa crippled by the bull on Jily 2 she was retmaved from the experiment for the tumister
peried, but her clf waa retzined for winter feeding.

1 Lpother cow was remeved ou June 3 hovauss she was o nonhreeder ‘Tha herd was brought vl to 10
l&aad s}galn when 2 cows were put with the lot on Aug, 25, They wers not eounted in the sxpertment untit

ov. 18,

¥ A verage initial and final welghts are glven for tha © head which wers in the sxperiment throughout the
winter leeding perfod.  Ono of the 10 with which the period was begun, dled Jan. 2 of pneurmonia, A snb-
stitute for the mising cow was vut into the lot Feb, 10,




4 TECHNICAL BULLETIN 203, U. 8. DEPT. OF AGRICULTURE

METHODS OF HANDLING THE CATTLE

All the cattle were weighed on three consecutive days, June 16, 17,
and 18, 1924, the average of the three weighings of each animal being
used as its initial weight. Photographs such as are shown in Figures
1 to § were taken of each of the 40 cows and 2 bulls af the beginning of
the experiment. The background consisted of a board panel painted
white with vertical and horizontal beavy black lines 1 foot apart each
way. With each animal the same distance in front of such & cross-
section background and with the camera at the same place each fims,
ccll)mparglble photographs of the height and length of the cattle were
obtained.

The Arkeansas native bull had an initial weigh$ of 312 pounds, while
his final weight June 30, 1927, practically three years later, was 1,200
pounds. After the first breeding season the Aberdeen-Angus bull

Fiovhe 1.—The purebred Aberdeen-Angus bull used during the first breeding seasth. The ball
which repiaced him was smoother, more compact, and had more qoality

was replaced by one more suitable for the purebred cows. His initial
welght, August 13, 1924, at 2} years of age, was 1,380 pounds, while
his final weight on August 25, 1927, practicslly three years later,
was 1,325 pounds.

The four lots of cows were handled as nearly alike ss possible
throughout the experiment. The average initial and final weights
and gains for each of the lots for each summer and winter period are

ivenin Table 1. During the grazing periods two pastures were used.

Vhile one pasture contained 84 acres and the other contsined 48 acres,
their carrying capacity was similar, because the larger one was partly
wooded. These pastures, the only ones sveilable for the experimental
work, were bounded by two railroads and a drainage ditch., The
barbed-wire fences and water,gates elong the railroads were responsible
for most of the losses mentioned in the footnotes of Table 1. Lots
i, 2, and 3, which were bred to the purebred bull, were kept on one

) PV

>
il e

*

w

x

-~




BERF DLODITCTION PFROM CALVES

pasture, while lot 4, bred to the native bull, was kept on the other
~+ pasture, Every two weeks after the beginning of each grazing
season the two groups were changed from one pasture to the other
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Fising 2 -The Arkansas native bati used thronghoue this experiment.  This photagraph was taken
ut the beginning of the experiinent, when he weighed 3312 pouwds
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- Frivng d—FPurebred Aberdern-Augus cow typical of tw purebreds used in the experimment

so that each group was on one ol the pastures half the time and on the
other pasture the other half of the time. During the winter feeding
v period each lot was fed practically the same quantity of feed per 1,000
pounds live weight, as shown in Table 2,




COST OF THE WEANLING CALVES

The following prices per ton for feed have been used o calculate
the cost of wintering the cows and fettening the calves: Sorgo silags,
$6; shelled corn, $25; corn-and-cob mesl, $20; rice bran, $20; cotton-  *
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FioURE 5.—An Arkensas native cow typical of thode used lo the experiment -

seed mesl, 835, alfalfa hay, $20; oat hay, $12; and rice straw, $8. ~
The costs of wintering the cows end producing wesnling calves for
each of the four lots are given in Table 3. ‘
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BEEF PRODUCYTION FHROM OALVES 7

TanLe 2.—Average ralions

of the cows per

1,000 pounds live weight during the

winler feeding pertods 193425 to 1926-37
Sor Coiton- Rica Rica
Lot and year suﬁg soed meal|  siraw bran | Ontbey
Yot i: Pourds | Pounds | Pounds | Pounds | Pounds
192425 .. 3l.68 am 4,58 147
1092528, 32.78 . a7 445 -
192627 . 33. 85 3.4 143
Lot 2
1024-25. 36, 80 196 143 19
192520 . - 3434 R 262 4,89 | e
152627 . 0T 3.3 .50
Lot &
1024-125. 30, 61 L95 4+ 10 L83
1925-20. N .82 268 [ -1- )
1026-27 L 30,87 325 3.26
Lot 4:
102425 _ 30 61 1.87 4. 40 L
-8 .. [ 3822 L85 282 [ N (R,
1B2-27 25 a8 3.8 z

L For 40 davs thers were only § cows in lot 3. Dally teed per 1,000 pounds live weight figared for 1,350
instead of 1,400 com-days.

TapLE 3.—The averoge cost of winlering and grazing the cows per head, end of
producing three crops of weanling celves, 1924-1927

Lot t,
Aberr | Tot2, | Lot3, | Lotd,
Ftem deen- grade native | native
Anpus cows COWS cowE
DOWE
Average cost of winter Feed for 140 days. ocecomeemaees dollnrs. . 23,36 20.28 14. 43 17,41
Cost of grazlog 2251 days, st 5 cents a day. dn 11. 25 11. 25 11. 25 1125
Total [ced coat per COW_. do. .61 e 2783 23,68
Actual feed cost per ealf raised - do 40 44 4.7 t1. 52 40, 94
Average feed cost calf (34 por cent cal! crop) do 41. %0 37.83 3185 3412
‘Average weinht of weanllng calves. ... ... ..-...pounds__ 426 441 425 430
Average feed cost of calves per 100 pounds (B4 per cent call
CTOD} -- dollars 907 853 7.7a 7.3

1 Each wintering pericd was exnctly the sam
from 156 to 224 days, 83 indleated jn Tabla 1, p.

e Iength, 140 da¥s, while the sammer grazing perfods varied
3. The veriations of the first and last grazing

periods werg
due to the exlgeucics of beginning and coding the experiment. In order to srrive at the axact feed cost of
producing the calves, the average annual cost of the winter feed 15 added to the cost of pastare at 5 centa
per day for 225 days, making » [ull year of 305 daya.

The greater cost per head for the purebred and grade cows is due
to their greater weight, since the retions were in proportion to the
live weight. The pasture is charged at the same rate per head for
all lots, 5 cents a day. It is reasonable to suppose that the lighter
cows ate less grass, but there was no practicable way of determining
how much less.

Both the actual feed cost, and the feed cost based on the assump-
tion shab there were no significant differences in the prolificacy of the
Jots, are included in Table 3. Since the average calf crop for all the
cows for the last two years of the experiinent was practically 84 per
cent, this percentage is used in determining the cost of the average
calf at weaning time. The first year's calf crop of 18 calves from 40
cows is not included in determining the average calf crop because so
small a calf crop was due to the short time that the bulls were with
the cows, rather than to any shortcomings of the breeding stock.
While the total ealf crop for the lots for the last two years varied
from 16 to 18 for each lot, or from 80 to 90 per cent, it seemed best
to use the same percentage calf crop for all the lots for determining
the cost of raising a calf to weaning age. In addition, it is reasonable
to expect an 80 or 90 per cent calf crop in farm herds free from disease
and carefully culled so as to eliminate nonbreeders. To compare the




8 TECHENICAL BULLETIN 203, U, 8, DEPT. OF AGRICULTURE

orofit per head for the calves when marketed, as in Table &, it seems
gesirable to have their cost at the beginning of the fattening period
based on the same calf srop for each lot.

Table 3 shows that while calves for each lot averaged practically
the same in weight at weaning time, 426, 441, 425, and 430 pounds,
respectively, the costs per 100 pounds varied congiderably. The

urebreds cost $9.67 per 100 pounds, the second-cross grades $1.14

ess, the first-cross grades $1.92 less, and the natives $1,74 less per : .

100 pounds.

BiRTH WEIGHTS, MEASUREMENTS, AND GAINS OF CALVES

The average birth weights, heart girths, and heights of the calves at
the withers and gains of the ealves during the suckling period are
iven in Table 4. The weights and measurements of the several lines
of breeding were taken to study the relation of such weichts and mexas-
urements o the rate of growtﬁ and beefiness of the cafves.

TABLE 4.—Average weights and measurements at birth of the calves fo weaning age
Jor the three years of the experiment

e v
) . Birth |Heightat| Heart | Apgoat ¥
Lot No., and breeding of calves | Year | Calves weight | withers ginth | weaning i?a?z?iﬁz
time
Centimes | Cemlime-

Number | Pounds tery ters Days Pounds
1, purshred - 1925 G B3 ¢ L5643 5.4 240 1.4%
. 152G T 0.7 60,7 79 4 1 56
1937 B 85.8 af. B 73.3 215 ).88
Aversge .. ... __. R PR 68. 9 66. 3 .2 24 "1.59
Zsecondeross .. _____ | 1925 a G2 4 BE. 0 68,7 213 1.72
1820 9 0.5 Gh. 7 720 12 1.85
1927 a 65.7 8.0 2.7 218 1.70
Average2__ —— 637 87.4Q 1.6 ol 1.68
3, Brst cross. oo . 25 3 63. 2 3.3 5.8 215 1. 50
1926 i 623 §6.2 7.9 i) "L73
. 1927 4 £3.6 ag. ¥ 70.8 197 1.78
Averepedt . Gl & 6, Q 0.6 202 .71
4, natlve . 1825 5 96,3 8.7 67,8 197 1.57
1526 [} 63. 4 48,2 3.7 2 1.4
1827 I C8. 6 0.4 7.7 o3 177
Averapad .. ______ —_— 4.2 8.0 2.7 217 1.69

! The average for £ ealves, as 1 calf's height was not messirad, 1 Waizhted.

Esch year the purebred calves weighed more at birth than the
second-cross calves, and the second-eross calves weirhed more than
the first-cross calves. The differences between the caives of the first-
cross cows of lot 2 and the native cows of lot 3 became smalier,
apparently, as the native cows approached the first-cross cows in
weight. (Table 1.) The surprising thing in connection with the
birth weights of the calves is that each year the calves of lot 4 sired
by the native bull outweighed the calves of similar cows in lot 3 sired
by the purebred Aberdeen-Angus bull and that they averaged appreci-
ably more the third year than the purebred and second-cross calves.

The correlation between the birtﬁ weights of all the calves in the
four lots for three years and the weights when they were weaned is
+0.3738 £0.0629. The averages age of the 85 calves when they were
weaned was 219 days. It is probable that the correlation would have
been higher had each calf been weaned at the same age, As thev were
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BEEF PRODUCTION FROM CALVES 9

handled by lots this was not practicable. As it was, only four calves
were more than 248 days old when they were weaned, and only five
were less then 189 days old at weaning time.

F1GUKE T.—Calves of grade Aberdeen-ADgUs cOWS. These calves wers sired by & purebred Aberdeen-
Anpus bull. "The picture was taken ot the and_of the fattening period, April, 1928

The correlation between the birth weights and weaning weights is
significant. In other words, the heavier calves at birth are likely to
be the heavier calves at weaning time. It does not necessarily follow,
however, that the heavier calves at birth make greater gain. In fact,
according to Tablo 4, in which the calves are divided according to their
breeding, the purebreds, which weighed from 1.2 to 5.4 pounds more
ot birth than the grade and native calves, made the smaller daily
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BEEF PRODUCTION FROM CALVES 11

The first-cross calves were shorter at the withers each year than the
calves of the other lots, However, the differences are slight in com-
parison with the purebred and second-cross calves, As in weight,
the native calves exceeded the first-cross calves in height at the withers
by a considerable difference each year.

In heart girth, as in weight, the purebred calves ranked above the
second-cross calves, and they, in turn, above the first-cross calves
each year. However, the native calves ranked above the first-cross
calves the first vear and above all the lots in heart girth the second and
third years, with the result that their average for the three years is
higher than any of the other lots. The purebreds ranked second in
heart girth.

At weaning time there was & maximum difference of two weeks in
the average ages of the four lois. The purebreds were the oldest,
and the first-cross calves were the youngest. At first it may seem
that the age at weaning time hae something to do with the average
daily gains up to weaning, since the purebreds made the smallest
gains and the first-cross calves made slightly the largest gains. How-
ever, the second-cross calves which were 3 days younger on the aver-
age than the purebred calves made practicalgr as large daily gain as
the first-cross calves, which were 11 days younger. Fherefore, it
may be concluded that the difference of as much as 2 weeks had no
efiect on the average daily gains. Since the purebreds were outdone
in gains in every case by the grade and native calves there is good
reason to believe that the native stock was better adapted to make
gains on grass than the purebred stock. The same observation holds
True in the case of the cows, as shown in Table 1. In each of the
four grazing seasons the parebreds made the smallest gains or the
greatest losses, and with twe exceptions the native cows made a
better showing than the first-cross cows. The difference became
smaller as the natives approached the first-cross cows in weight.
The writers can not szy how much of this better showing of the native
cows was due to their growth having been inhibited through lack of
feed before their participation in the experiment.

FEED REGUIREMENTS FOR FATTENING THE CALVES

The average rations and daily geins and the feed required per 100
ounds’ gain for each lot of calves for the fattening periods are given
in Table 5, and the appearance of the various lots 1s shown in Figures
6 to 9. The purebreds ate just a little more, and gained appreciably
more daily each year, than the second-cross smdg first-cross calves,
The differences in feed occurred chiefly in the quantities of brewers’
Foe and corn which were fed. The natives in turn ate somewhat
less than the grade calves, the average grain consumed daily for the
three years being 1 pound less.

The average gains of the nattves for the three years were one-quar-
ter of a pound less than for the purebreds and one-sixth of a poun less
than for the grades. So far as gains are concerned there was no
difference between second-cross and first-cross calves.

As the daily gains and rations of the natives were considerably less
than the rations and gains of the other lots, the indications are that
they were the poorest feeders in the feed lot. On the other hand.
the purebred calves were the best feeders,
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Each year'the second-cross calves required slightly more of nearly
every feed than the purebreds to produce 100 pounds of gain. The
chl?:fy exception was m the winter of 192728, when the purebreds
consumed 524 pounds of grain for each 100 pounds of gain and the
second-cross calves consumed only 518 pounds.. The concentrates
consumed per 100 pounds, gain for the second-cross and first-cross
ealves wera practica%y the same, while the first-cross calves took less
of silage and hay. The native calves required as much or more
roughage and cotionseed meal in most cuses and less grain for 100

ounds’ gain than the otherlots of calves. On the whole there was
Ettle difference in the feed requirements for 100 pounds’ gain in the
four lots, certainly none that seemed to have any relation to the
differences in breeding. The same is true of the cost of 100 pounds’

pin. 'The first year the most expensive gains were in the purebred
Fot, and the cheapest in the first-cross lot. The second year the
most expensive gains were in the native lot and the cheepest in the
purebred lot. ’lghe third year the most expensive gains were in the
second-cross lot and the cheapest in the first-cross lot. For the 3-
year average the second-cross calves made the most expensive gains,
aud the purebreds made the cheapest gains. The differences are so
small, and the order of economy in respect to the four kinds of feed
fed varies so much, that the pric of one or more feeds might change
the order of the lots completely, in respect to the cost of 100 pounds’
gain,

TanLE 5—The average rafions, doily goins, and quantities of feed consumed jor
and cost of 100 pounds’ gain for ench lot of calves 1

Cattonseed Carbonnceons

Borgoe silape Alralfa moal comcontrates Gatn ot
-] per

Breeding of calves Feed Toed Feed Feed | calt | 07100

per 100 por 100 . her 1) per 100| per
Ration pounds’ Ratisn pounds' Ration pounds’ Ratfon | 15" day galn

- gain gain gnin " gain

Pounds Pounds| Pounds | Pounds Poundg | F Pounds| Pounds | Dotlars
: oo el A 63 e w3 Lev

a0 . . . 0.28
280 . o7 . 507 1.74 1149

10 3 156 , S 1,84 10.87
Pl 3 118 8. 471 L7 10, 78

. 04 - 285 . 0.27
306 N 14 &40 . 12, 15
257 3 102 5 1. 06

206 3 121 3 483 1. 14

31 . 59 . 208
s - pL] 3 524
233 3 153 3 406

270 A 118 3 482

333 . 58 . 265
208 X 31l . i2s . 563
42 3 257 . 152 . 502

302 . 125 . 408

t The colves wers fed 140, 162, and 168 dunys for the 3 Inttening periods, respectively,

GRADING THE CATTLE AND CARCASSES

The second and third crops of calves, dropped in 1926 and 1927,
were graded by a committee at the time of both weaning and market-
ing. ~After the carcasses had been in the cooler 48 hours they were
graded by the same committee.
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... The committes in each instance consisted of two representatives of
the United States Deparfment of* Agricu]ture,_one each from the '
Buresu.of Agricultural Eeonomics and. the Animsl Husbandry, Divi-
sion of the Bureau of Animal Industry, and one representative of:the
State experiment stations_cooperating on the national cooperative
project, A Study of the Factors which Influence the.Quality and

alatability of Meat,! The average grades for each lot are.given

“in Table 6. The individual grades are given in Table 7.

TABLE 6.-—Average feed costs of production j'of each lot of calves; sale weighls ond
prices; returns over feed cosls; shrinkage and dressing percentages; and feeder,
-slaughter, and carcass grades : S

Second- | First- -
Purebred Native
oo e | s | S |l
Cloat of wesning per head Yoo oo doliars.. 41.20 .83 42,95 M, 12
~ Feed cost to fatten Rer head t do. 20.38 0. 05 2,40 | . 28.02
Teatal feed coat.per head ! = do 71. 56 67,63 62,44 60,74
Sgtn weight per head ! I d 672 86 670,52 6064, 50 630.48
Nt sale value per Bead ¥ oo dollars. - 4. 62 T4.08 07| 0 eL9s
Differsuce belweon salo value and tatal fesd cost per head_do.--- 3.00 6.40 7.73 124
MNet sale price per 160 pounds:
1026, - - . 7.91 .41 6.91 §.68
1927, . 10,48, 10,48 2.499 8.74
1028 ol 132 1247 1172
AVBIEES. : 11.09 10. 85 10, 56 .83
Bhrinkage in transit:
1626, [ T 4,29 6,061 8,32 5,42
1927._ . [ T, L76 191 ) 312
1828 .- : de. 1. 76 7.1l .44 1 B.30
ATOTARS. ... -- . de 500 4,54 4,78 §.20
Cuold-dressed percentagas: ' :
1926, . do 54. 85 56,33 5491 £5. 15
1927__. do___. 60, 15 &) 16 58,20 57.70
1928, do.... 58.28 | . 5878 58,04 57.37
Aversge_ .. ) dn B8. 15 58,85 57.96 57.03
Averoge feeder-cattle gredes, 1028-27 1 do 81.9 8.4 .3 63.6
Averags sinughter-catito grades 109627 % . o omeere do....| £0.9 78,3 e 6l.1
Average carcass gredes, 1026-274 ... do. 0.6 784 0.4 GL6
Avarage [ceder-cattls grades, 1927-231___ o .. B2, 3 5.8 80.¢ 0.8
‘Average sloughter-cattle grades 1927-28 1 w-deo. 8L.3° 77.8 73.2 0.7
Avernge carcass grades, 1027-28 ;[ 71.9 78. 4 7.0 88.0

L Average for three yoars. o

1 Valnes of fromn 96.7 to 100 represent high Seleuta&fﬂda feeder cattle and high Prime grade slaugbter
cattle and beef carcasses; 93.4 to 90,6 middle Belected feeders and middle Prime sleugkbter cattle and car-
casses; and 001 to 93.2 fow Belected and low Prime, respectively. Values of from $0.1 to 90, 7.1 Lo 8,
80,1 ta 70, and 50.1 to 60 ragmsent the ranges of the Choice, Good, Medium, and Common grades, respae .
tively, sach dlvided Into thres subgrodes as in the case of the Selected end Prime grades. :

MARKETING DATA AND GRADES OF THE CALVES

Production <sts, sales weights and prices, profits, shrinkage and:
dressing percentages, feeder, slaughter, and carcass grades are given
in Table 6. o

At the end of the 1925-26 experiment, the calves were shipped to
the stockyards at Kansas City, Mo., and sold by lats to & packing
company. They were in transit for approximstely 36 hours, but the
ghrinkage represents the loss in weight from the average of three
days’ final weights, April 7, 8, and 9, to the sale weight at noon,
April 11. In slaughtering, the identification of each animal carcass

1 The personne of the grading committea varfed from bime to time. Those who particlpated [n the
grading of the cattls and caressses were; L. B, Burk and D). J. Siater, Burean of Agricultural Economles,
T. 8. Department of Agrleuiture; A, T. Edinyer, Bureau of Agricultaral Econcimics and Buresu of An{mal
Industry, U. S, Depastmsnt of Agriculture; A, . Cookand H., W. Bollard, Btate Agricuiiural and Mechan-
joal Coliege and Boreso of Animal Industry, 17. 8, Depertment of Agricalture. The cooperative aITROps-
mants and direction of the summzrization of the grading records were in nharge of 0. @, Hankins, Bureau .
of Animal Industry.
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was maintained. Standard rib cuts were taken from representafive
carcasses and shipped to the United States Animal Husbandry Ex-
periment Farm, Beltsville, Md., for studies of the meat in sccordance
with the national cooperative project, A Study of Faetors which
Influence the Quality and Palatability of Mess.

At the end of the second and third experiments the cattle were

shipped to the National Stock Yards, Epst St. Louis, IH., s some-.

Tanrn 7.—Feeder cattle, slaugkter catile, and beef-carcass gradings of the individual
animals in the 1926—27 and 1927-28 experiments

192627 . 1g2r-28
Breeding of the lots Anl-| Feeder. | Sizugh. Beel- | Anl- [ Feeder- | Biaugh- Beel-

mal | calile ; ter-caltle ! carcass | mal | cattle | ter-cattle ! carcass

No. | groding | grading | grading | No. | grading prading | grading

Per ¢ent | Per cent | Per cent Percent | Per cant | Per eent
Purebrod .. ... .. 21 8.1 78.9 8 L T8 8 70.3 .3
22 82.8 g2.2 82.0 2 .6 7.8 7.8
23 .7 8.0 e 3 828 wne %0
24 8.7 822 5.7 4 879 82.6 7.8
25 L4 8LEB 80.9 3 5.9 8L& 8i.4
-] Ev 827 8.2 8 T4 .5 5.4
7 81.8 0.3 7.8 v 87.6 82§ g2.4
- 4 8.0 8.3 7.8
& B84.4 83.1 2.5
Average, 19] 80.9 8.6 823 8.3 .8
Secondoross_ ... 28 5.8 7.9 4.0 11 848 8.8 73
29 .6 77.6 751 12 87.8 74.3 78.2
30 83.1 7.0 8L ¢ 13 835 6.7 B8i.8
3 T LB 8.1 14 8.3 8L3 BL1
R 85.9 BG. 5 8.2 15 87.2 7.6 8§22
33 B4 78.3 80.5) 18 80.0 6.3 7h 1
3 8.7 78.9 0.1 17 83.7 8. 4 w0
35 80,0 6.0 86,8 18 821 75.9 7.8
34 [ £0.4 &t9 20 2.6 5.8 a2

Averuge BD. 4 8.3 e 83.8 7.8 78.4
Firsteross_ oo . ar T2 .8 k.8 e 85,5 %3 T2
38 8.7 5.4 4.8 = 0.6 73.9 T8
n 6. 4 7.2 7.6 25 .9 72.2 7.3
40 5.8 T4 T2l 28 720 66,2 8.3
41 s 7.8 7.3 o 845 8.1 i
42 m.r 7.7 76.9 2 8L0 LG 7.9
43 80.6 i 57 20 B1.2 76.9 .8
44 6.5 e B8 50 78.4 69.7 761

45 80.3 6.4 1%

Average. ..ol 7.3 .9 5.4 80.0 73.2 756
N i 46 80.2 00,8 &5 1 31 4.4 60.0 Tt
47 68,8 58.3 620 a3 701 86.2 67.7
44 L8 86,1 9.3 2] 687 8.6 85.2

5 69.1 2.4 50.% ] 750 68.5 0.1
51 w7 50.8 a8 30 7.2 608 81.7
32 858 .5 55.6 ar 0.8 86.9 0.8
3 .4 7.8 88.2

38 8.9 623 .4

40 8.6 6.4 81.8

Avernge. 58.8 81.1 62.5 70.8 5.7 .0

what shorter distence then to Kansas City, Mo. The cattle of the
second experiment wera weighted April 14, 15, and 16, and were S};.l;])ped
April 16. They were in transit 32 hours, snd were sold April 18,
Tge shrinkage covered three days’ time. As the cattle of the.third
experiment were not shipped until the day after the taking of the last
final weight, were in transit 26 hours, and were not sold until the day
following their arrivel, the shrinkage for them covers four days. On
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each occasion the cattie were sold by lots, one pa.ckinicompany buying

all the cattle from one experiment. After slaughter, the carcasses which
had been identified with the snimals from which they came were
graded, and standard rib cuts were taken from Tepresentative car-
ossses in each lot. ‘Then they were shipped to Belssville, Md., for
studies of the meat. . :

The net-sale prices are based on market weights snd thz net

roceeds from the sale of each lot of cattle. The first year tha pure-
Ered calves brought the top price, the second-cross calves 50 cents
per 100 pounds ﬁass, the first-cross calves 81 less, and the natives
$1.25 less than the purebred calves. The second and third years the
purebred and second-cross calves sold equally well while the first-
cross calves brought 50 cents and 75 cents less Iiler 100 pounds, re-
spectively. The native calves, the second and third years, sold for
$1.75 and $1.50, respectively, less than the purebreds and second-
cross calves. Consequently the average spread for the three years
between the top lots was 14 cents, between the middle lots, 39 cents,
and between the bottom lots, 73 cents.

In compari.ni the profits per head for the four lots, one should keep
in mind that the cost per 100 pounds of the celves at wesning time
was greatest for the purebred calves and least for the calves of the two
lots of serub cows, with the calves of the grade cows in between. The
greater cost of the purebred calves was attributeble to the greater
weight of the cows and proportionately heavier winter rations. With
very small differences in cost of gains during the fattening periods,
the higher selling prices of the purebred calves werenot sufficient to
offset the advantage which the two lots of grade calves had in cost of
production per head at weaning tims. ]Lf'u the case of the native
calves, however, the sale price was so much less that the profit per
head was the smallest of the four lots.

The sverages for the three years indicate that the natives lost more
in shipment to market than any of the other lots. That was due,
however, to the hesvier shrinkage in that lot than in sny of the other
lots the second year. As the natives lost practically the same a3 the
average of theother threeyear lots the first and third years, there 1s not
cufficient evidence to prove that they shrink meore in transit than the
purebred and grade calves. On the other hand the better-bred
cottle seem to have a slight advantage over the native cattle in
dressing percentage. The natives mnﬁed above the purebred and
first-cross calves by a small margin the first year, but the second and
third years they dressed less than any of the other lots by a inargin
varying from 041 to 2.373)31' cent.

he purebred calves and their carcasses were graded “low Choice”
with one slight exception. The second-cross calves and carcasses
aded “hizh Good " with two exceptions which were *“low and middle
hoice.” The first-cross calves and carcasses graded “top Good "
with two exceptions which were “middle Gao " and “low Good.”
The native calves and carcasses graded “top Medium” with one
“Jow Good"” and two “low Medium.”

SOUMMARY AND CONCLUSIONS

The object of this experiment was to determine the relative economy
of producing market beef calves from Ccows Carrying varyu;ﬁ pro-
portions of beef breeding and sired by purebred and native bulls.
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Three crops of wesnling calves were produced considerably more
cheaply per head and per 100 pounds live weight from native Arkansas
cows then from purebred Aberdeen-Angus ecows, because the grade
and native cows were smaller and required less feed in winter than
the purebred cows. The avorage annual cost per calf, based on an
84 per cent calf crop, was $34.61, 831.61, $27.68, and $28.65 per head
for purebred, grade, and two lots of nsative cows, respectively. The
average cost per 100 pounds of live weight up to weaning time,
based on an 84 per cent calf crop, was $9.57, $8.53, $7.75, sn%i $7.93
for purebreds, second crosses, first crosses, and natives, respectively.

The average birth weights of the calves in the various lots were
similar, being 66.9, 65.7, 61.5 and 64.2 pcunds, resrictively, for
purcbreds, second crosses, firsé crosses, tmdp native calves during the
three Jrears. These weights were almost uniform for purebreds and
second crosses from year to year, but increased each year with the
first crosses and natives as their dams increased in sizo, The native
calves outweighed 2t birth the first-cross calves esch year, snd during
the third year outweighed the purebred and second-cross calves.

When running on pasturs with their dams, wiihout supplementary
feed, prade and native calves made grester gains to weaning time
than purebred calves. These average daily gains for the three Fenrs
were 1.59, 1.68, 1.71 and 1.69 pounds, respectively, for purebreds,
second crosses, first crosses, and native calves,

While there was prastically 10 difference in the feed required per
100 pounds of gnin for purebreds, grades, and natives fattened after
they were weaned, the purebred calves ate slightly more and made
somewhat greater gains than the grade or native calves. The average
cost of producing 106 pounds of gain was $10.76, $11.14, $10.82,
and 810.97, respectively, for pursbreds, second crosses, first Crosses,
and natives for the three years.

The combined costs up to wesning time and of fatiening were less for
native calves, but the sale price of purebreds and grades was enough
higher so that the sale value of purebreds and %rades more than made
up the difference in lower total feed costs of the natives. When the
average total fced cost was taken from the average sele value for sach
lot, the return above feed costs was $3.06, $6.40, $7.73, and $1.24 a
head for the purebred, second-cross, first-cross, snd native calves,
respectively. These returns indicate the value of service of a pure-
bred sire on native cows. The first-cross calves made & return per
kead of more than six times as much as the native calves, or & differ-
ence of $6.49 a head.

The dressing percentage was higher for purebred and high-grade
calves than for first-cross and native calves, but the difference was
not great. The average dressing percentages were 58.15, 58.85,
5798, and 57.03, respectively.

With one slight exception, the purebreds graded highest as feeders,
as slaughter cattle, and s careasses. The second-cross calves renked
second, the first-cross calves third, and tbe natives fourth. The
natives were from & grade to two grades below the purebreds in
B8VErY case, .
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