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PREDICTING BODY PROPORTIONS OF BEEF CATTLE BY PHUTCGHAMMETEY

FPhotogrametry may be defined as the sulence of obtainiﬁg reliable measurements
oy means of photography in order to determine characteristics of an object such as
size. shape, surface area. or pesition of the photographed object.

. Pnotogremmetry is not new but dates back to about 1850 when ths Frenchman
Aime Laussedat first began to use photography for measuring purposes, 1ts most
frequent use today is in aerial photegrammetry for making terrain or land contour
MELRS .

Sie*e@ghﬂfag?amm@tr or dcubie image photogrammetry, 1s the process of taking
two photographs slmuls aneerﬂﬂj using two cameras a certain distance apart, 4
stersoscopé 1s then used on the twe photographs which enables one to 1pue?prei in
terms of deoth as well as length and breadth, These principles are now being
applied in several areas including biclegical fields such as the medical and
dental professions. Cne inberesting application that was recently developed was
the determining of ths @Xaw; body shape from a contour map of the human body for
gse in designing form-fitiing protective garments that insure pilot survival at
nigh aliitudes, German aﬁmﬁal scientists have experimented with siereophobo-
grammetry with livestock and have published contours of cattle and sheep.

This study was conductsd in cocperaticn with the Great Plains Institute of
Animal Reproducilon, Topeka, Kansas. FPhotographs were taken and the points on
the animals were plobthed by the Institute’s staff.

The objective of the investigaiion I am reporting on today was to study
the relationships of various length, width, and depih messurements obialned
by stersophetogrammetry with the wholesale cuts of beel and to develop equations
which would be predistive of Lhese whelesale culs or body proportions,

The animals used in the study were 3B Hereford steers ralsed here at the
Range Station during the year 1981-88. The steers werse weaned in late October
1961 a2t an average age of six months and were then group fed for €52 days. The
steers were individually weighed and stereophotographs were obtained in a
specially designed chute 16 days before the end of the feeding periocd. Heference
targets were placed on the center line of the back with rubber ceontact cement and
a fourth target was attached to the navel with paper clips [figure 1), White
waterbase paint rings were applied on the hide for reference points following
palpation of anatomical structures, Each animal was dusted lightly with white
wheat fliour toc break the continucus color patteran of the hair cost. The various
pointe that were a&ﬁuallg sad in the analiysis from which the length, width, and
depth distances were calculated are shown in figure 2,

All stesrs were slaughtered on the same day in esarly July 1962 and chilied
carcass welghts were cobtalned approximately 20 hours after slaughter., Welghts
of the forequarter, hindguarter, and wholesale cuts including the round, loin,
rib, chuck, flank, short \laten b-;sﬁetp and foreshank wers recorded, The
weights of the short plate, b %, and foreshank were grouped and called rough
cubts for purposes of this analysis Trne weights of the flank and kidney knob
were nct used in the analysis,




ot
3
o
g
(W)

£y
[

rthog:

re 2.--0

Figu




lon among
Ylené. The
and

hilled carcass
Standards/

Trail H=an deviation
Lve welght g
Chilled carcass A0,
Foraguarter ZL4 42 52,0 .0
Hindguartesr 250 : 48,0 « 9
Bound 137 RE.7 1.0
Loain i8.53 B
Rib 5% K 9.5 + 4
Chuck 180 Z 26,6 o7
Hough ocuts 96 15 15,9 o7

ure of variability among animals
lha apimals being in the range of
ton from the mean.

ckzr oun nd information on the weighi
ne interesting point indicated
@d wewuhZS df the whoi&sale zubs

ranges and
by these figur
varied consl
cuts of the

1dy were picked Lo ocutline the areas
-ﬁui®5a$6 subts in the carcass. The
steresphotographs,

ances with the wholesale culs were

en the distances and the wholesale

seumd pe prohibitive here, we

which are listed in table 2 along
ercent round. All length, width,

» peunds of round which is
°Szamwvs and more pounds of round.
ung was 0,93 which indicates thab
nd in itself. However, 1f progress
L& sxpected, obgebtlve measure-

The relatiocnsh
studied by computl
cuts, S*ﬂ*% listin
have listed only t©
with the predictic
and depth distances

8
f
g

expected since th
The correlation o

he round were generally positively related
measurements were sligntly negatively
noof $1ve welght with percent round of
ses, the percent of round of the chilled
wtained in the sbudy indicate that as
er and espsciaily percent rough cuts
. +oin, and rxb decrease,

Lengbh measuremern
Lo percent round wher
related fLo percent rou
-.43 indicates that
carcazs decreases. Gw7~“
iive welght increases,
increases and that percent



o
i
&

coounted

nt

2y

=

ong o
aNnC &
e—‘;

Since several
L

ive w

.

i

&
@
o
i i
i
43
el
-
ko

aricus

the v

£
for comparisic

fa]
L

i

t basis.

igh

wWe

Hough rcuts

-k

Shue

0
o]
i ed

ndguarter
There was

i

@

]
3o
1

. A
>y mw & m
1 oo
o W E
o) |nn.. [
am 0 on o
] oad @ O
ol W O S G
e S0 W
(ORI
B ad m oW
[P I
sk Dy
[ I A T mm
w 4
Y 23 &g o BD
[ R
s 33
B0 L e
IR A
smw £
B OE oW oo
LU I )
ri B ]
&
=

SoMS
mini

Lry thus fas

A

di st

bz

s £ -
= O
PR &

WO T
£

The
nature and o

. &L
LONE O

GOLY B OBME
h
%

L
BELT
]

s

e

el

tio

0DV el

3

L

Bome of the =

ced as

luen

£

in

]
&
o

L SRR NEEZ

tmal,

Ve ani

L8

wid

needed,

ag usual

nhts

nEE SUTShe

-
i

TS

s

graphs whi

o
o
5

2
=
_I._

Ly

77

jits

-

W

i

nLire

E

LnESY

o

2]



Table 2, Correlations of distances and live weight with pounds and percent of round.

Distance and ﬁw<m,ﬁmwmwﬁw\

Traib O_26], 9-24L, 9-25L 4261 A-25L 9-37L 26-4W <0-2W 26-~-9W 209D  20-23D  RE6-8D LW
Hound
Pounds 0.05 0.52 ©.42 0,39 0.81 0.53 0,16 0.3% 0.07 0.65 0,70 0.50 0,93
Percent . 38 .19 LRT L0 -.18 L5 -3 .11 -,01  ~-.33  -.,23 -, 07 - 49

Prediction Equation for Hound

Founds
-850 + m.mmhw - .@mwN - m.%mwm - m.me¢ + @.mmmm +* w“mowm - .w@ﬁw +_@.m4ﬁw - H.mmam + .pmmw + .m@cm

¢ 1,03D3 + OOLW R=,06 R = .93

Percent
10 4+ .mﬁww + .mwﬁw - .»mhw - .ymw@ + .NHWm * .mme - .mmﬁw * .mmﬁm * .oméw + .OQwH +- .@mww
- .owwm - 011w R = .80 mm = 564

1/ L = length, W = width, D ™ depth, IN = live weight.



PRELIMINARY RESULTS OF REPRODUCTIVE PHYSICLOGY AND GROWTH STUDIES
AT THE U, S. RANGE LIVESTOCK EXFERIMENT STATION

by
H. A, Bellows, USDa
Miles Civy, Hdentana

Introduction

With profitable livestock production becoming more dependent upon efficlency
of operation it is important that ways be explored by which efficiency may be
increased, A typical 17-year summary of the percent of cows giving birth te a
live calf at this Station, showed percentages ranging from 66 to 92 percent. Thus,
one of the most apparent ways to increase efficiency is to boost the percent calf
CTOp.

It is a common practice to breed heifers to drop their first calfl as two-
year olds, thus eliminating one year of non-profit "board bill®. However, if
heifers have not reached puberty (sexual maturity) and do not come into heat
during the breeding season the resultant calf crop will be poor. But just
getting a heifer to come into heat isn't the entire story. If the first calf
heifer is small and underdeveloped and has trouble at calving time, work on the
part of the rancher is increased as well as veterinary expense, In additlon,
there is the possibility of injury to the heifer that could drastically decrease
her lifetime productiocon.

How young can a bull be when he's turned into a breeding pasture and the
rancher be reasonably certain he can expect a calf crop? While puberty is
expressed in a heifer by her coming in heat and ovulating, puberty in the bull
is expressed as the production of sperm and the ability te breed. Using a young
bull will again cut that non-profit “"beard ball" but if a bull has not reached
puberty the probability of a satisfactory calf crop is poor.

From work at this Station it was found that the wyearly percentage of calves
stillborn or dying shortly after birth is approximately four percent. It was
alss found that the freguency of stillbirths was highest in first calf {(three-
vear old) heifers. All dead calves were autopsied and the most frequent findings
were brulses and hemorrhages indicative of slow or difficult birth. This was
especially true if the calf was large, If these calving difficulties could be
reduced, theoretically the number of live calves should increase.

Studies are now underwsy at the U, 8. Range Livestock Experiment 3tation to
determine the effects of breed and feed level on body growth and age at puberty
in both bulls and heifers. The study of causes of stillborn calves is being
continued and extended. One of the prime objectives of these studies is lo
boost the percent calf crop.

FProjects and Preliminary Results

Helfer puberty studies

A study of the effects of ration energy level on growth and reproduction
of range heifers is belng conducted &s & cooperative project with the Animal
Science and Range Management Department of Hoatana State College.



Fo i this study Ba?gmﬁer 30,
1g6e, and are on rial. The design of the
exper i » in Ta ybal feeding were used
ﬁarlaﬂ tée winter fesding pe . nd heifers were ingividu-
aily fed their respecilive rabtion every cther day. Hations were formulated te

provids equivalent amounts of pi horae, vitamin A and preotein but contalin
gitner a nLgﬁ or low lsvel &y ding rates wers two pounds every obthey
day of the 40 percent proted ur pounds every cther day of the 20

o
percent orotein pellet. ong ars shown in Tabls 2,
+ i b

C,ﬁ Mé (?71

At the beginning of the experiment ail helifers wers welghed, measured and
palipated. Average valuss of measurements cbtalned are ghown in Table 3. All
measurement s, body weights and palpation information ars cbiained at 28-day
intervals throughout the trial, Ths measurements will be ussd to study bedy
and reprocductive tract growth pabtterns as well as the effects of feed level.

Table 1. Design of experimenl fo gtudy effects of ration energy level on
growth and reproduction in range cattle.
TR
Wintering phase® Prebreeding phagse™;C
Twe 1bh, 404 protein . Range {1=)
pelliet (2434 Four 1b. 20%
protein pellet (12)
Four 1b. R20% protein Range (12)
sellet {24} Four 1h, 20%

L
i..“J
Faw;

L

srotein pelleb

2Fed every-other-day Nov. 20 to
“Fed every~pther-day April 17 t
CHo supplement during breeding
dNumber of animals per zroup.

i

Table 2. Ingredients and composition of pelleted rations.

Low le¥eé High level
% 1b/ton % ib/ton

Ingredientss
Barley R — e 67,0 1340
Seybean oil meal 91.25 iBRs3 RB,E5 525
Molasses ©.00 12¢ £.00 120
Monoscdiwn phosphats 2,00 40 0,875 158
Jalcium carbonste 0,375 15 o 0. 375 15
Vitamin & (I.U, per lb. fsed) 20,000 15,000
Approximabe composition:
Protein (%) 40 20
Calcium {;) 0. 50 0.25
Phosphoras (%) 1.00 0,50
P “ g = Ay v . .
Vitamin A (I.U. per b, feed) 20,000 15,000
Amcupt fed every other day 2 1hb, 4 1b,
Total 1b. grain wintering head) 138 276
$ 053 $ .034
head)  $7.31 39, &
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marking harness containing pigmented gresse is run
ermine estrual {heat) activity. In addition, the ovarian
is determined via rectal palpation. Factors being
roduction include time of first ovulation, time of first
reproductive tract growbh as well as pelvic growth.

the Wiﬁtarinﬁ phase the heifers were welghed, measured and
1317, 1962, each wintering ration group was divided intc
plement and those on range only prior to breeding. The ration
%ﬁa u&?h level fed during the wintering perioed, i.e., four

it protein peilet, fed individually every other day, This
118 anull June 7a5 1963, which is the beginning of the
%eiferw will then be exposed ta a Tertile bull wearing a
breeding dates can be determined. Factors studied will be
bred, conception rate and embryonle survival.

e  Bummary of wintering phase of heifer puberty study.

Hation Tow level High level

On End Incresse On End Increase
Time Perind Treatment Wintering on Treatpent Wintering on
(Nev, 30) (Apr. 17) Treatment (Nov, 30) (Apr. 17) Treatment

386,59 508.8 123,35 350.0 524.9 134,89
0.88 5,88

12,0 12.4 1.4 12.0 15,6 1.8

1%.1 14.6 1.5 12.2 14.6 1.4

42.0 45, 5.5 4R,.3 46,8 4,5

34,0 39,1 4,8 34,5 38,5 5.0

1%.3 1.8 2,5 18.1 2L.5 2.5

10.8 17.3 8.7 9,9 17.1 TR

k.4 18.7 8.3 9,7 18,3 8.6

14,0 25,5 .5 13.4 23,4 10.0

&5 84,0 PR 39.5 63,7 2442

36,8 84,8 R7{9 35,7 61,1 3.4

10.7 i2.4 1.7 10.4 1R, 5 1.8

8.5 11,1 1.8 Y.2 0.9 1.7

1ol.e 137,6 36,0 85,7 134, 38.4

activity (no. calves)
cles § om. or

gar & R4 18 5 24 18
ra lutsa o 1 i o 3 3
HE g & —— 0 g pa

aVerages.
width and heigh® of ovary.

toe end of

L wintering phase (April 15, 196%) are summarized in
Tavle 3, I% will be nots

re

13

?ugt there has not been a great deal of difference

Gh%h on_the two rations. Heifers on the high
ings dally while those on the low gained 0,88

reéu&txv

ent galined




pounds. Heifers were given a conditlon score ab the end of the wintering period,
ranging from O (thinnest) to 10 {fattest). The average score for the high level
heifers was 4.9 and for the low level 4.1.

to fzed effects on reproductive
ted in the number of heifers that
ra lutea in the ovaries (Table 3)

It is too early to draw
acbivity, There may possibly ndic
nave come in heat {estrus) and have shown CoYDOI
but this remins Lo be ssen.

In snother study age ab puberty 1s being determined in straight-pred Herefor
Anzus and Charclais heifsrs. Crossbred heifers resulting from interbreed crOSSLng
of ﬁhesa three breeds as @ell 23 those from matings of Hereford, Angus and Charclais

s tho
mulis on Brown Swiss scows are also bslng studied.

Bighty-three weaned heifer calves were assigned to this study which started
December 17, 1963, From the start af the study 2ll animals were fed grass-alfalfs
hay free cholce plus two pounds of grain daily. Hay feeding was stopped April 19
and grain feeding was sbopped April Vﬁﬁ 1963, Average daily gain during this
periocd was 0.77 pounds,

A sterile bull whose brisket iz painted daily with a muliipurpose greasse con-
taining green cement pigment is run with the heifers to detect estrus. Heifers
with grease on the tell head or observed standing to be mounted by other heifers
are considered to have been in heat. From seven to fourteen days after heat,
marked nheifers are weighed and the ovaries palpated rectally to CGﬂfirm,DVU¢a§i8ﬁa

Data showing age and welght of puberal heifers are shown in Table 4.

Table 4. Age and weight of puberal heifers summsrized April 15, 1963,
m

Breed Breed of Dam

of Gire Hereford Angus  Charcolais PBrown Swiss

Herefocrd No. heifers _ 8 8 7 4
Wo. heifers in heat by 4/15/65 2 4 3 3
Avz. age {days) 346 336 339 314
Avg. wh, {ib.) 530 556 645 585

Angus No. heifers 3 7 2 2
No. hegufefs in heat by 4/15/6% & 4 6 2
éfﬁ 3 345 320 322

AVE. 558 BFL B3 Bo8

Charolais Wo. heifers. 7 o 10 4
No., heifers in heat by 4 5 5 & 3
Aivg. age {days) 348 330 288 305
Avg. wt. (lb.) 547 825 625 025
Summarys Straight-breds Crossbreds
% in heat 48,0 65,8
Avg. age first neal (days) BR6 350
Avg. wb., first heat (1b.) 575 596
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Bull puberty study

A study 1is also unde
oulls. The s?uﬁ“ iﬁ?ﬂ**e
ber 1, 1982, Numbers and
butls have bsen ﬁfﬁ&? fed

ruay bo determine age abt puberty in straight and crossbrec
5 21 hzad of bulls and the experiment was

breeds represented a&re shown in Table 5,
alfalfla hay free cholce plus five pounds

Table 5. Agze at puberty data in straight and crossbred bulls summsrized 4/1 8/6%,

Electroejaculabion data

ize {days) at firsi: Breeding ability dats
Appear~ Sperm no.
Weight appear- ance of sufflcient A¥g.
Bo. cn test Eiacu~ ance of motile for classi-  Puberty Puberty 1

Sreed bulls (Hov.l) lation sperm  sperm  fication age L o seors
HxH® 2 426 571, 259 529 . 329 S -
AXA 2 438 266 R1Z 240 240 354 s 3.0
GAC Z 803 258 25y 287 259 BOC ghgc Reb
HYA 2 466 345 258 250 264 343° 700° 5.1
AXH Z 500 260 250 250 250 358 7EB 3.0
HiC 2 580 288 244 258 256 359 800 2.8
CEH 2 488 27 241 241 241 277 BED L Z.4
AED 2 492 2687C REL 247 28l 35av 735 2o
CXA 2 450 208 228 g28 228 362 755 3.1
HAES i 554 e 219 et 259 313 o34 2.8
ALBS i 428 248 130 120 249 358 910 3.5
CABS 1 620 298 214 326 298 340 gea 4,9
vz, all
strailght-breds 480 31 45 285 278 367 8508 5.0
A¥g. a
crossbreds 510 258 228 248 260 350 26 2.1

i3€“* % Dam: H = Hereford; 4 =
“Dash indic E g not obbained as
C¥alue o ezents one bull.

«\(

ALl mulls are subjected Lo coilection with an eleciroejaculator al B-day inter-

vals. Observations made iﬁciude the cecurrence of an ejaculatisn, volbage required,
e jaculate valume collected, color of fiuid, and concentration and Mlellty of sperm.
The collected flulds are thep gtained and Vne sperm classified as to percent normals:

sonormals and type of abnormals.

Fourteen days after electroejaculation, and again at RE~day intervals, all
bzlls are exposed to a heifer that has been treated with estrogen to artificially
induce heat. Breeding ability is determined and a libido (breeding activity)} score
rapging from O-no interest to S-mounting and service, is gilven. When a bull breeds
z heifer, samples of the ejaculate are obtained and examined microscopically for the



Data are gummarized as ol le 5. It must be _ememb T
that ther% re ond y LWo bulls Le subgroups sxeept the B
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pubsrty. to dats, has aversged

v
&l

o2

iteria earlisr than

h
15 1
ds with ail %he crogssbrad
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Pelvic messurement shudy

crmal gaiﬁeﬁ in the study of causes of
L ﬁ& reiate size of the pelvic opening to
He ment of both height and width of the

i g calipers, These two messuraments
e of the arez.

Bzsed on the previcusly clited
stillbirths, - project has been in
calving difficuities and ﬁfl lu
opening is taken rectally
are then mulitiplied mage%he% iﬁ

Tavle 5., Pelvic and body of firgie-calf helfers in 1983 calving
herd.
Brown Swiss
CmTT,  FeyT,
hze old old
Ho. helfsrs i1 85 1 N 1 & 2 7
Avg. pelvic arsa (sg.om.) 2282 P 1 S 287,08 32E,0 289,868 318.%
§ 265.,4  280,7
Hang o o o Lo Lo
275.8 528.4

. . g P . P o 4 - o E
Avg. hip width (in.) L2 20,4 S 8.0 21,6 19.2 1.2
18.6 18,2 21.0  18.8 20.8
Hangs t. Lo e = — Lo Lo Lo
8.0 2. 2 1.8 Zl.5

S 8.6 &4,7

eml
{54
®

o3
I
[
&

L8

Avg. rump length [(in.)

16,0 18.5 18,5 20.2
Lo s i e @& Lo Lo
13.2 22 18.0 20.8
Avg. condition score 5,0 5.5 B0 e 51 8.6 4.0 4,3
4 4 & % 4
Hange o Ee . N - do £q o
= 8 g g 5
Avg. body wt. 786 1049 804 - 844 1213 1071  1R1i
TUR 1074 1084 1172
Hange to N -~ e o to e
982 1180 1400 1078 1832
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on Lo pelivic ﬁ,as&remeﬂ*s} hip widths and rump lengths were alsc
be relsted te pelvic opening and calving diffieculties. In this
ticn bebwsen internal a?d exbernal measurements can be studled.
ranging from O to 10 was given each animal and will be used

4 ationship between fatness and calving difficulties, This in-
rmation has been oshbtained from all pregnant first calf heifers on the Station
a e gaba ars gsummarized in Table 6,

By ot e o
'"ic
el

Gal“@s from first calf heifers are beling measured fo determine width of
nead, shoulders,; and hips and decth of cheskt. These measurements will be used
Lo study bresd diA arences in calf size and to establish more clearly what
night be considered a "minimum® pelvic area,

'BG*‘

S uina ry

Phaysiology work now underway at the U, 8. Range Livestock Experiment Stabion
is directed primarily toward increasing the percent calf crop. 4ze at puberty is
veing studied in straight-bred bulls and heifers ef the Hereford, Angus and
Charolais breeds. Crossbred bulls and heifers resulting from interbreed crossing
of these three breeds as well as from matings of Hereford, Angus and Charolais
btulls on Brown Swiss cows are alsc being studied. The effects of ration energy
level on age abt pubserty and subseguent reproductive performance is being studied
in Herefeord heifers.

In an attempt to reduce the number of stillborn calves the area of the pel
opening and various external measuremenbs have been taken in zn effort teo prediot
dams likely tc have calving difficulties.



FERFORVANCE TESTING AS IT AFFECTS THE
BEEF CATTLE INDUSTRY
by
E. J. Warwick, USDa
Beltsville, Maryland

The besl cattle industry has made great strides in recent years. As compared

the fivs year period 1838 to 1340, we are now consuming approximately 50 pesrcent
ore beef per capita (about 90 pounds per person in 1962) and consumers are ex-

p@i&ing approximately the same fraction of their dlspasable income for beal as

during the earlier period. Frogress of this kind in accomplisihing the two basic

of any industry, namely, the ability to produce a product consumers like

-

ie

3 Se
and secondly, to produce it at a price consumers are ready and willing to pay, is
871 ACCOMD ¢shﬁenu of which any industry mizht well be proud.

Hany things have undoubbtedly had a part in this &Cﬁamplishmemiﬁ among which
might be mentioned improvements in feeding and management, improvements 1n diseass
control, and improvements in processing and merchandising metheds. Iooking at the
aituation over a auch longer period of time, 1t appesrs that breeding has probably
miayed & part in improving the besf cattle industry, partisulafly from the stand.
peint of producing & qualit” product of the kind demanded by consumers., The
improvement of beefl catile themselves in efficiency of production is somewhat

uestionable. We have camparec records made in experiment stations by catile on

[

tandard rations {i.e., such rations as corn and legume hay, or corn, corn silags,
ixed hay and a protein supplement, all the rations being withoub any fortification,
such as stilbestrol oxantibictics) and find there is little or no evidencze of an
imgrovemﬁni in efficlency in recenl years as compared Lo the genersl periocd 1300

to 1920, This would tsnd to indicate that improvements in efficlency have probably
been largely due bo laproved feeding mebhods ratner than bto improvements in the
inherent efficiency of the cattle themselves.

£
Fie

If true, this is not & surprising situation since beef cattle breeding to
date has largely been on an emplrical basis and it was only a little over 30 vears
ago that research was initisted here at the Miles City Station by the U, 8.
Department of Agriculture and the Montana Agriculitural Experiment Station and at
Beltsville, Haryland, by the U. 3. Department of Agriculture, in order to develop
new methods which might have a potential for improving the overall efficiency of
the industry. In terms of generation length and reprocductive rate of beef cattlse,
this is a relatively sihort pericd of time. During the more than thirty vears
which have passed since this research was Initiated, it has been expanded by the
Department of Agriculture to cther siotions and many other State exgerim&nt

stations have developsd actlive research programs in the general area of beef
cattle breeding.

This research has resultsd in (1} identification of econcmically important
characters and methods of measuring them, (2) the development of breeding methods
wiich appear to have a resl pobtential for improving the mveralle§f¢elamcv of the
beef cattle industry, and (3} the accunulation of large amcunts of informstion
onn the heritability and gzenetic relationships ameng traits which provide the
basic information on which it is possible to estimate the petential contributis
of the new techniques to improvement of the industry. Without going into detail,
it appears from information developed to date that if beef cattle producers in
he United States adopted comprehensive programs of performance testingﬁ average
improvements, over a ten-year period, of sopethling over 20 pounds in weaning
welght per calf, of about .22 pounds in averags daily gaining ability, and
appreciable although relatively smaller improvements in carcass compositica and
palatabillity.
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has generally been asscclated with a 7 to © percent saving in feed regquired per
00 pounds of gain. With todayis narrew feeding margins, this cou speil
the difference between profit and loss in s feeding cperaticn. In to its
relationship te efficiency of feed azllzzat*rnﬁ raa;d ain is lapor he

feedlet operator since he nas rapid gaining animals feed fewer &avs permitiing
more rapid turnover and a lower overhead in labor, 1ﬂuewest uaxwva e

Concurvent with this., 1f a carsful program of progeny t@stiug sires were followed,
it would be possible to meke ilmprovement in average area of ribeye. I have used
this character here merely as an illustration since it dees have some relationship
with total leanness or meatiness of the carcass. The pounds of shear force
required ceeld alsc be reduced. This is a test used bo indicabte tenderness of
beef. Bince most consumers want tender besf this would be an improvement from a
consumers standpoint.

It should be noted that relative to exdsting variabiiity, lmprovement in a
carcass tralt would be at a much slower rate than the performances traits. This
will inevitably be btrue until such time sz we have reliable means of estimating

i o

carcass guality from live an als, As vou know, and as 1is being demonstrabted
here todgy,., thers are various eahﬁlsaaa under ¢338Qﬁ igation

gramaetry and the use of ultra-scund devices, Lo aid in estd

the skin of beef cattle. If and when these new tschrnigues

application stage, we will be in a much better condition to

progress in carcass characteristics.

I am alsc hopeful that we may traln our eyes to look for those things which
will lead to carcass improvements, I belleve 1%t Is 2 falr staltement Lo say That,
over the past 200 years, our judging standards with beefl catile have besn largely
aimed at chara terzst ¢s asscoiated with the ability to fatten ab early ages and
avllity to lay on fat smoothly. These are ilmportant traiis in modern beefl pro-
duction and, as compared to the progenitors of cur modern beefl breeds, we
andoubtedly have catbtle Loday which ave greatly supericr. On the cther hand,
there 1s evidence that we have Just aboub reached the end of the read in this

regard aﬂdg as you know, complaints among consumers aboubt over-fat beel and beef
with too low perc@n@ages of lesn have becoms widesprezad 1n recent years. HRaesearch
work is going on in this arss and btaers are indications that. if properly trained
Judges know what to look for, they can with a degres of accuracy better than
guessing although still lower ©

7
han we would ldke to see, plck out those animsls

which have the innerent abilit

lean cubs,

C;

Lo prodece carcasses with a high cut-cul of the

£

Improvements in efficlency of an industry benefit everyone, including the
producer, the processor, and the consumer., Benefllts to th raduce? ars rather
obvicus in that, if he can produce more pounds of calf per cow carried in his
herd, or if he can incrsase rate of gain and thereby attain greater efficlency
of feed ubilization in the fesdlot, ne aulomatically reaps a greater orofit,
This will always be true for the 1nd1v*aual who makes these improvements ahead
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In summary, performance testing techniques developed to date offer a real
cpportunity for the entire industry to produce cattle more efficiently and
develop cattle producing a product which will increase the demand of the consumer
for heef even over and above the high levels which now exist in this regard.
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PRELTMINARY HESULTS FROM THE CROSSING OF HEREFCRD INBREED LINES
AT THE U. S. RANGE LIVESTOCK EXPERIKENT STATIOH
Ty
J. o Urick, USDA

Miles City, Monbtana

For the past 29 vears at th J%¢tea Stetes Range Livestock mx“ef;me“* Stat
experimenis have been in progress to develop lines or streinsg of Here
particularly adapted to the Northern Great Plains, and to measure ih
or fnicking® ability with other inbred i;nes and unrelated ocutbred
1834, 14 gifferent lines of Hereford cattle have been developed, ©
process of being developed. 8ix of thsse 11 5 have bsen culled bec
deficiencies affec ting production. The lines tma have been rebain
genetically distinct from eacb other, and five of these lines are ¢
crossed with each other in order to evalnabe thair gensral and speci
avilitiss for trails of economic lamportance.

Tarle 1, Current inbred lines at the U. 8. Range Livestock Experiment Statlion,

Line Dabte Line
No, Closed Bleod Line Source of Foundation Stock
L 1834 Advance Domino Colorado & Montans
4 19048 Husker Mischief Mew Mexico
8 1847 Real Prince Doming Nebraska
G 1548 King Domino {Polled) Hontana
10 1848 Errel Domino ¥ontana
11 1880 Advance Domino & Young Mischief Iines 1 & 5
1z 1952 Brrel Domine & Advance Domine Lines 10 & 1
1 18587 Combination of several inbred lines Lines 1, 9, 13, 10, 5, &,
4, 8

Table 1 lists the current inbred lines at this Station whils Tatble :
average birth weights, weaning weights and body scores for these lines T
vears since the initiation of the lines through 19¥5%. '

Table R, Average birth weight, weaning weight. and bedy scores of
5 e 3 3 28
inbred lines.
Line Ko, He Birth Wt. 180-day Body
No. Years Calves {ib.) W, (1b.) Score

i RS A0R7 75,8 405 TG

4 13 EXA 74,5 371 75

& 11 08 87.0 388 Tz
9 G 257 75,5 597 76,4
10 11 217 8.4 394 5.8
il & 148 7e,8 419 5.8
12 3 g7 B4.7 451 78,3
id o 65 78,1 408 %

1/ Body scores taken over a 21 year period on 1815 calves.
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411 calves were dropped during March, April and May and were weaned in the
latter part of October each year. Management practices were similar for all lines
and all calves were sired by performance tested bulls with the exception of
foundation bulls used during the early development of certain lines. Since
inbreeding tends to have a2 depressing effect on most performance tralbts, a part
of the difference in the birth and weaninz weights of the calves in Table 2 may
have been due to differences in the level of inbreeding of the various lines.
Although inbreeding coefficlents are not presently available on all lines the
aversze level of inbreeding of the 156l calves in Line 1, 6, and 10 was &1, R
and 22 percent respechtively.

The average post-weaning performance of the bulls from the various inbred
lines for 186 day post-weaning gain tests in certain years 1s shown in Table 3.

Table 3, Post-wsaning performance of Hereford inbred bulls on 196-day gain tests.

No. Initial Wt. Final

Line Years Bulls On Test A.D.G. wt.
1 185562 255 458 2.44 UB4L

4 1955-068 50 419 248 898

8 195582 45 408 L. RR 841

9 14955-02 40 445 £.21 279
10 185568 49 417 2,387 gal
11 185562 4% 464 - 2.45 944
1 195762 6 471 .53 a6
14 195762 52 443 2,49 830

411 bulls were fed the same ration for a 196-day period following weaning in
late Betober of each year. TYear after vear, Line 1 and Line 12 bulls have con-
sistently bsen the best gaining cattle of all lines tested. Since Line 1 is the
oldest line on the Stetion, selection for post-weaning.gaining ability has been
rracticed over & longer period of time than for the other lines, Also, selection
pressure has been greater in Line 1 than in the other lines because of the larger
size of the line in comparison with the other lines,

Reginning with the breeding season in 190l, reciprocal crosses were made
among Lines 1, 4, 8, 8rand 10. Table 4 depicts the plan of matings for these
linscrosses.

Takle 4. Linecrossing mating plan.

Line : Line of Cow
of :
Bull . 1 4 & g 10
: {(Yo. Cows) (¥o. Cows) (No. Cows) (No. Cows) (No. Cows)
1 : B g 8 & &
4 : 6 5] B 8 &
8 : g & 8 o] 5]
2] s & & 4] &l G
10 z & 5] 5] & &

A5 1s shown in bthe asbove table, 30 cows from each line have been assigned to the
experiment. These cows tvfify'the iine from which they came in regard to level
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of ipbreeding, welght, production potential, and age distribution. The cows
the same line are distributed among the bulls from the different lines sc that
they are as nearly comparable as possible for producing ability, level of

breeding, weight and age. The best bull available dn: each line as evaluated by
performance and progeny Lest whepn avellable, is used sach year, A different wall
from each line is being used each of the three vesrs the experiment is in progress.
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Table 5 presents a comparison of average birtn and weaning
waaning zalns of straightline and crosslice Hereford calives,

Table 5. Comparison of average birth and weaning weights and pre-wezning gains of
straightline and crossiine Hereford calves.

Straigntiine Crossline

Bulls:

Ko, 1B 55

Birth wt. {ibs.) 1/ 75,1 78,5

4.0.G. Birth to Wn /(lbs ) 1.84 1,93

F§e€ihm Am H{ts {:LOS ) 43‘5 égg‘
Heifers:

No. 8 46

Birth Wt. (1lbs.) 71.2 TE 2

A4.D.G. Birth te Wn. {lbs.) 1.86 1.81

Weaning Wt. {lbs.) 371 100

1/ Adjusted for age of dam.
2/ Adjusted for age of dam and to 180 days of age.

The crossline bull calves were 19 pounds heavier at weaning than the strajshi-
iine bulls, whereas, the crossiine heifers were Z9 pounds heavier at weaning than
the straightline helfers. This amounts to a 4.7 percent incresse in weaning
weight for the crossline bulls over the straightline bulls and an increase of
7.8 percent in weaning weight for the crossline heifers over the straightline
heifers,

Table € gives the birth and weaning welght of crossliine and contemporary
straizhtline Hereford calves for 1@62 In adstlon, average dally gains of the
bull calves for the first 168 days of their 198 day post-weaning gain tests is

shown.



Table &, Birth and weaning welghts line and crgssiine

Hereford calves.

Line Heifers Rulls

or Birth  Weaning dirth ﬂedniyg idtday
Line Cross No. W, WL No. Wt ADG on Feed
L P 7o 575 3 g5 455 5.13

4 2 75 358 2 79 422 2,82(1)
o 1 58 Yas ) &7 L83 2,08

% 1 s B58 4 48 278 2.358

10 A 78 414 3 51 356 2.9L
14 & 441 7 75 444 5 23 468 3,12
156 & 6XL B ] BTG 5 TG 45] 2.87
1419 & X1 X 73 401 5 73 432 2,03
1410 & 10X P TG 286 7 79 4135 5,01
4X5 & GX4 5 71 416 5 73 411 2.81
4%0 & 9f4 ) 74 277 7 7 £21 2.89
A¥X10 & 10X4 3 85 404 5 53 408 3,08
GXS & 2X8 5 65 %01 3 71 412 2.569
8X10 & 10X6 b 70 &0 5 Tl 408 2,60
9X310 & 10X% 7 T4 388 53 £3 437 2.78

1/ adjusted for age of dam and to 180-days of age.

The limited emount of data available at the present time precludes making any
definite stabtements as to which of the above lines offers the wmost promise of
increasing calf weights and zains when they are intercrossed with each other,
These lines will be intercrossed with each other for st least two more years, and
as more data becomes avallable from the testing of several bulls from each line
in the various line crosses, the results should become more meaningful,

SUMHARY

From the research concuctsd at the U. 8. Hange Livestock Experiment Station
over Lhe past several years in tne development and ur0381ng of inbred lines of
Hereford cattle, it would appear that hybrid vigor in significant amounts for
certain traits may be obtained within purebreeds of beef cattle. Other nosgl-
bilities include the establishment of new lines of cattle from the crossing
of established lines. Through careful selection, new peaks of performance for
certain traits may be obbtained in the newly established lines not otherwlse
obtainahle in the parental lipes.
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1Y RESULTS FROM BHEED CHOSBING FOR INCHEASED BEEF PRODUCTICH
AT THE U, S. RANGE LIVESTOCK EXPERIMENT STATICH

By
M

Hat M. Kieffer, USDA

Miles City, Montana

duc
i 7. 1t i
of ail hogs marketed in ed State b
pwcda@t fon has been part success 1 of the
States where adaptabion ropioal envifonm@mva@ canaltzgns nas favorsd
exbensive crossing of Brahman cattle with the various British breedz.

Data from o limited
tabion prior %o 1961, sh
;saning than the straigh
sedlot than did the siral n? Her@foré calves, The carcass grades of the Pe afsr

L f the feedlot pericd was Low Cholce, whereas the Charolals X Hmr Tord
aded High Good. Tenderness tests showed thabt the sar&zg»z Hersfords
™

number sf Charolais ¥ Hereford crosses made at this
owed th t i@ ufassbreds werﬂ e pmaﬁds haaﬁae% a?

n

o

B by

]

¢ Lender than the crossbrads., Based on physical separation of the

e

u:ﬁ b
..E

«10-11 rib, the Hereford steers had the smallest amount cf lean and the largsst
ampunt of total edible fah.

Matings invelving & Brown Swiss bull on Hereford cows also made pricr

Lo
1981, showed a weaning weight advantage of 60 pounds for the Brown Swiss X Hers-
ford crossbreds over Lhe shtraight Hereford calves. The crossbreds alsoe gained
.28 of & pound more per day in the feedlot than did the Hereford calves., The

Brown Swiss X Herefcord calves wers more tender than the Hersfords and had an
gverage carcass grade of High Good. Based on physicsl separstion @f the S-10.11
rib, the Brown Swiss K Hereford steers had spproximately five percent more lean
and six percent less fat than did the Hereford steers.

In the spring of 1981, a comprehensive breed crossing project Lﬂvﬂ?ving four
breeds of cows and three breeds of bulls was inlitisted at this Station., Table 1
depicts the plan of matings for this project,

Table 1. Crossbreeding project mating plan.

Breed g Breed of Dam
of Bull : Herelord Charolals Angus Brown Swisg
:  (No. Cows) {(Ho, Cows) (¥o, Cows) {¥o. Cows)
Heralord B
1 g & o G 4
2 g g & & 4
Z g el 4 8 4
3
Charolais :
1 g 4] & 4
2 H 5] & g 4
3 s g & 3 4
Angus H
1 : g a8 & 4
Z % & 8 5] 4
3 H & (5] & 4
3
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The first calves from this projscht were weaned

and & show the birih and weaning weighis and scores of the stesr and
respectively.

Table 2. Birth and weaning weight

calves.

1/ 180-day HWeaning
Bresd Cross./ No. Wh.{1lb,} Score
HZH 5 400 7.8
HXC 4 4834 8.0
H X BS 4 523 7.
HXA & 437 79,53
CX¢ & 9.8 468 75.8
CXH 2 28,5 501 ST
C X BS = 108, 8 518 77.6
C %A 4 8.0 491 81,5
A XA S 5.7 432 7.4
A XH 5 81,0 438 FG.8
A X C Z 75,5 438 80.5
A X BS 7 87.0 495 78, ¢

g

H * Hereford; C = Charolais: A = and B * Brown Swiss,
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Table 3. Birth and weaning weights and scores of straight-bred and crossbred heifer

calves,
Birtnh Wh. L iE0sgay
Bresd Uross Ho. {1b.} £.{1b.)}
HXH & 71.8 ele
HXC 7 77T 470
H X BS 4 83,0 484
H XA 8 88,3 405
CXC 10 9.5 504 B35
CXLH 7 86.1 447 TG,
C X8B3 4 104,35 550 0.8
C XA 9 82,8 442 79,7
4 X 4 7 7.6 412 80,9
A X & 70.1 392 78.4
A XC g 76,2 448 81.2
A X BS 2 84.0 470 TEL O
The Hereford calves were the lightest at weaning, and those calves having Brown Swiss
mothers, regardless of breed of sire, were the heaviest at weaning time. The largesst

calves at birth were those oubt of Brown Swiss cows by Charolais bulls. Calves by
Gharolais bulls had the heaviest weaning weights when averaged over all breeds of

dam. teer calves out of Hereford cows by Charclais bulls and heifer calves by
Hereford bulls out of Charolais cows received the highest scores at weaning. This
would indicate that these calves had desirable conformation and were in good condition
at weaning time.

The initial weight on feed and the average dally feedlot gain for each kind of
cross, up through 140 days on feed is shown in Table 4.

Table 4. 140-day posb-weaning fesdliot welghts and gains of straisght-bred and croszs-
bred steers.,

ETY Wt. after 140- 140-day

e days on feed A.D.Go
Breed Cross No. (1b. (1b.) (1b. )
HXH S 405 716 2.43
HXC 4 505 Ba7 R, 36
H X BS 4 474 835 2,58
H XA s} 482 795 2,86
X0 8 485 B354 £,ad
N G & 51o a07 2,73
C X 8BS ) 533 678 2.8
XA 4 504 872 £.78
4 £ A g 409 760 2.0
4 X H 5 452 787 £.40
A XC 2 450 753 Z.16
A X BS 7 5186 B4 2,53
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411 steers will be tsken off feed and slaughtered when they reach a feedlot weight
of between 1,000 and 1,050 pounds. At this writing, three steers have reached the
desired wsight and have been slsughbtered. ALl three of these steers were sired by
Charolais bulls and were out of Hereford, Angus, and Brown Swiss cows, respectively.
411 three steers had been on fesd 15% days, made an average dally feedlot gain of
2,85 pounds, and had 2 carcass grade of Jood.

At the end
2,80, 4.80, and

respectivaly.

£ 140 days on feed, the
5 for steers sir

Summary
Data has been presented on a limited number of steer and heifer calves sired
by three different breeds of bulls and out of four different breeds of cows. Calves
g E€Ers

by Charolais bulls were the heaviest at weaning and after 140 days on feed, stee
sired by Charolsis bulls had made the most rapid gains. The daba presented in this
paper represent only one calf crop and the numbers are necessarily limited. Thus,
no dafinite conclusions can be reached at the present time in regard to the relative
merit of the varlous breed crosses for the tralts studied. A total of three calfl
crops will he obtained for each breed cross. 4 sufficisnt number of calves should
be available after the third calf crop to properly evaluate sach kind of cross for
the traits studied.
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Investigations at this station over the past 5 years have shown several ways
of increasinz the quantity of total range herbags and the desirable grass species,
& 4 o Eo) £ o

Many millions of acres of northern plains r"*ﬁelands are producing far less
than their potential, occcasicnally as little as 3040 percent.

Tn 1957 a series of ranze improvement practices were emplaced on some of the
major range sites on the statlion. The improvement practices were as follows:
1. Protection from grazing. =. kese@dzﬁg with western %heatgrass (Agropyren
smithii Rydb.) and alfalfa mixture {Ladak cultivar) after complete seedbed prepara-
tion. 3. Hange pitting. 4. %auge Piti“ﬁj with alfalfs seeded in pits. 5. BRange
pitting followed by one application of %0 pounds of nitrogen per acres 6. One
application of 30 pounds of nitrogen. 7. One application of €0 pounds of nitrogen.

Precinitation

The 4 years since dlﬁlﬁ&t;ﬁ% in & severe draugﬁt
in 1881 with considerabl 1 grasses (Table 1). In 1982,
the last year P¢ Su@ﬁ§5 nrecipitation was 25-40 percent above average.

&

Treatmesnts

The reseeding treatment nearly doubled the production of total vegetation
over the control treatment (Table 2}, Perennial grasses were reduced about 30
percent and annuals increased 27 tlmes. Western wheatgrass wag increased 40 per-
cent on tnis trestment and blue grama (Boubelous gracilis {(H.B.K.) Lag.) reduced
to almost nothing.

The 80 pounds of nitrogen treabment increased j perennial grasses 50 percent
and annuals 20 percent. Both wesbern wheatgrass and blue grama wers increased
about 30 percent.

The pitting plus alfalfa seeded in pits treatment increased tobal vegetation
22 percent, perennial grasses &Y percent, wastern wheatgrass 34 percent, and blue
grama 29 percent. Production of annuals was not affected by the treatment,
itting plus 30M, and 30N treatments were aboub equally effective,
roduction 21-28 pareent,

The pitting, ;
and all increased

oS

By protection from grazing average production of annualis wasg invreased 20
sercent. No obther compenents were affected.

Effect of Years

Production was g!
Total production reached the Low
were most abundant in 1U0<, Blue
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able 1. Spring, growing-season, and total annual precipitation for the periond

185862 at the U. §5. Range Livestock Experiment Station, Miles City,

Montana.,
Year Spring Growing Season Annual
Inches
ERSES 3.6 = 12.6
FREESS 4,5 7.8 1G.3
18060 5.8 3.4 8.1
1881 4,4 8.5 10,7
1962 7.9 11,6 14.6
d€-year average 5.7 9.2 1e.8

Table 2. Average production of vegetation components by treatments for the

period L9bB-062,

Total Perennial Western Biue
Treatment Vegetation Grasses Annuals Bheatgrass Grama
Pounds per Acre
Gontrol 375 240 1351 26 77
Protection 417 250 163 27 77
Heseedead 6862 166 461 135 3
Pitted 452 275 174 119 g4
Pitted « alfalfa 457 306 12 129 100
Fitted « 304 N 479 <88 174 121 84
504 Nitrogen 464 515 144 1R3 94
20# Nitrogzen 523 258 158 1448 121l
Table 3. Average production of vegetation components by years, 1958-82,
1958 1859 1860 18861 1982
Pounds per Acre
Total Vegetation 612 401 578 57 768
Perennial Grasses 485 259 275 100 245
Annusls 29 118 87 136 322
Western Wheatgrass 158 157 133 41 i14
Blue Grama &3 4% 4% 17 58




PHEDICTING LIVE aHIMAL MUSCLE TISSUE WITH ULTRASOWICS

L 8. Templs, USDA
onal Coordinator 5-10
Encoxville, Tannessee

when & beef cattle Judge had pl:
v owhy hisg iive animsl placing ha

e carcasses in the cooler, his comment
the live animal, our relationship beltween 131
might be considerably higher.® It is {

ways Lhe ®correct® plascings, becsuse there
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Last year ab the Reciprocal Meats Conference, a meetiQf of Un.
industry mests men, a ﬁ?@du@@? who Teprezsnted tne American 5331%
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we really wank. Consumer studies bave indicated that z desirabls ”YGC& ﬁf peel i
one with a large amount of lean, one that is julcy, tender, tasty, )
external fat., In the past, 1t hes been the practice to get the ju fe
nesg, and flaver through the fabttening process, Coupled with this cou 1
the fact of good %veeaﬁﬁ&e Certaln kinds of cattle just don't have bhe ability to
go to a very high rung on the acceptsblility ladder. Therefore, the geoal is to find
cattle that are high in gquality, i.e., julcy, tender, and f?a?ﬁrfai with a larzge

amonnt of lean and little fat.
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hide and in the fat, in beef caitle scme kind of a non-surgical wmethod needed Lo be
developed to do this probing.

In the early 1250's, medical researchers were working with a technique to try
to visualize the outlines of fissue structurss in the body by the use of Scnar,
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high-frequency sound, which was used by the Navy during the war in depth preception
and the location of shxggﬁ submarin :&?ess and so forth., The principle involved
is one long known to scientists-~that s quartz crystal will produce mechanical
vibrations when an electrical charge is placed upon it, and that the reverse is
zlsc brue, as a vibrating crystal develop an ZLec;”c‘P cal charge. The scurd
waves emitted by guartz crystal in vibration are of a high freguency nature which

cannot be heard by bthe human ear and are at the fregquency of a few million cycles
per second. These scund waves can be controlled into s narrow beam by lenses or
shapes of the quartz ¢rystal. Sonar, walch stands for "sound and navzgdtlon~l
ranging”, merely uses thess QflAClyl@S of & vibrating crystal to send s high fre-
quancy SOhﬂd wave to an object, which in turn returns an echo which is again
received by the guartz crystal, chsnged inte elscirical ensrgy at the rate of
several thousand repetitions OY this actien per second, and results in a train of
sizgnalis which are amplified and passed into an oscllioscupe or cathode ray %tube
where they produce a series of light signals. By controlling these signals, ons
can geb 2 representation of diffe?@nﬁ layvers of tissue, ﬁeézcal resesrchers were
interested in thls technique for the detection of tumors, cancers, distension, and
forelgn materiais. Huch of the first work was done in the area of cancer research,
and later it has develeped into sthLas ﬂf t= brein, eyes, and other organs., The
guestion arose in the animal scientists ; as to why this technique could not
be used in the study of fat thickness ling of our domestic animals. The
use of ulirasconics was more or less an atiempt to answer the problem of non-
surgical probling.

Studles on the carcasszes of beef catile have indicated thal carcass weimht,
fat thickness, and ceritain measures of muscling--such as leoin-eye area, welght
of the round, weight of the lean cubts, and other measures--can be used in predici-
ing the amount of lean in the carcass. Several studies have indiczted that carcass
welght and fat thickness account for over three—quarters of the vordiation in
leanness in the carcass. Weight of the animal is guite sasily obtained. Therelor
it may remain for us to develop a technique to measurs fat thickness

Hecent research with ultrasonic devices in measuring itlie thickness of fat
‘betwsen the 12%th and 13th rib on beefl cattle and estimating the size of the loin
area, has indicated that a feir degrse of &ﬂcuracy can be cobtained. 8o ?a?
results have shown that about 530 to S0 zpercent of the wvariation in actual f
tﬁ'CKQGSS hetween anlmals, as measured eiuﬁu; d““euciy from the carcass or from

a tracing, can be accounted for ﬂ‘ estiretes of fat thickness from the use of
ultragonics, Sem researchers re done this well, or better, in estimating the
Jhers have reporbed a lesser amount of succsss,
a8 well zs the interpretation of the results,
the m&chine is wholly accurate,
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vield of closely-trimmed, bonels

5



2y

in addition to the conventional greding system where cattle are pub into ¢
Tprime®, ”ﬂh&lce“ fgoodt, "sbandard®, and so forth. Almost without exceptl
regearch dealing wztb whcaesale cubs of bheef shows that longer carcasses wi @n i
fat produce a higher percentage of the more demanded cuts and s lower persentage
the less demanded cuts. This system of estimating the yield of boneless retall
wonld then give an idea of cutability of animals, as well as guality.
that they use is: Percent of carcass in boneless retall cuts in round,
and chuck = 51,34 -5,784 (fat thickness over the ribeys, inchez) =0.0083

weight, 1b.) -0.452 {kidney fat, 1b./100 ib, of carcass) +0.740 {area of . B0
iri. ). A numeriscal scale from 1 to @ indicated the predicted range in yieid refal
cuts. Thess scale numbers, each of which represents a range of 2.3 percent in yisid
of retail cuts, represent the "yield grades" that are used in conjuncilon with the
quality grades., This grading system, of course, was seb up for carcasses, SR A
gives an idea of what to look for when se&e@t¢ng live cattle with higher cutability,
The fat thickness and the area of the ribeye are two of the traiis that ars used in

the formula.

Research at the University of Tennessee has indicated that fat has a mors
definite influence on percent of separable lean than does ribeye area. In fast,
using the cutability grades on 153 carcasses of seven different breeds and £?J3$a?
they found out that when ribeye ares wis omitted from the yield grade calculations
resulbting yleld grades were more hig related 4o separable lean and fat than wh
ribeye area was included. Part of the difference can be accounted for by the fact
that the yvield zrades are based on retail cubts and not on separable lean. In
addition, they pointed ouf that neither carcass grade nor yield grade was superior
ts a single fat thickness measurement or an average of three fat thickness measure-
ments over the ribeye, as an estimator of percentage separable lean and fat. Then
they constructed formulae on the basis of thelr dabta that would more accurately
predict the separable lean of a carcsas. The prediction equation that accounted fo
the most variation in separable lean of the carcass involved carcass length, ribeys
area at the 5th rib, ribeys area at the 12th rib, ribeye area at the last lumbar,
fat thickness at the 12th rib, and carcass weight. Howsver, by using only fat
thickness at the 12th rib and carcass weight, they found that they could coms, on
the average, within seven pounds of the actual peunds of lean with their predicted
pounds of lean in one side. The formulae they developed for prediction of pounds
of lean in one side of a beef carcass for Angus and Herefords was: Lbs. of lean
= %9,16 -1,40 {fat thickness. mm.)] #0,2268 {carcass wt., 1bs,).
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As the Tennessee workers have pointed ocut that only 18 percent of

in total separable lean can be asccounted for by the area of the ribeys e,
juestion as to what traits can be used to more accurately estimate the lean e
ortion of a carcass arises. They have estimated that over BO percent of the

variation in separablse carcass lean can be accounted for by the weight of the

of the round wholesale cat. The chuck and foreshank were alss good indleators of

lean,

Wiacensin workers have recently shown that percent trimmed round made the
largest contribution to the multiple correlation coefficient in predicting psrcent
retail yield. They alsc pointed out that the ribeye arsa, when used in prediction
equations with a single 12th rib fat measurement, percent kidney knob, and lefs
side weight, made a sgignificant lmprovement in the precision of the estimate, ALl
ef the fat measurements studied had highly significant relationships with peroent

etail yvield. They indicatsd thalt two measurements--percent trimmed rocund and a
ﬁlﬁgiﬁ 12th rib fat measuremsnt--could account for over £0 percent of the variation
in percent retail cut yleld. Their prediction equation for retail yleld is:



Retall Yield = 18.84 21,67 x percent masd roond d
over the 1dth rib.
entisi, then, of a davice such as the ulirasonic scanning device 1s

t

to get an idea of fat thickness, arsa--or betler vsb, amount--of cerbai
muscles in the body, and, going even further, trying to find oub the relstionships
in the size of these muscles to the rest of the body. As pointed ocub earlier,
estimation of fat thickness and ribeys ares can be & with ne degres &f
accuracy, even thougn it is not as b;gn as it should ‘ y
use. Present research with the use of the scneray, or "somasc
times called, indicates that representation of the muscles in G}
made, There is alse a 1little hope that with newer developments

amount of fat within the lean mav be possivle,
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If estimates of muscling and fatness of the live animal can be made, then
these are additional traits that can be studied znd sslected for in breeding
programs. Tools such as this device may improve our accuracy in selecting for
total merit. Other research involved zlong the same lines deals with phobe-
grammetry, Lsking three-dimensional pictures of animals so as to get an idea
yues, & method of
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the volume of variocus parts of the bedy; blc-assay techniguess,

sampling the meat on the live animal; and sc forth, hese types of ressarch
may lead Lo some developments thaf will help us considerably in the futurse. One
word that should be left is that the use of such devices ag have been mentioned

only supplement the eye of the master breeder--~they do not replace it.





