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ABETRACT

During August 23, 1959 to June 3, 1960, sn experiment
on fattening beel animals was conducted at the A,U,B, Pam,
The aim of this particuler experiment was to study the eco~
nomical feasibility of fattening c¢alf steers for quality meat,

Nine steers, each lmplanted with 30 milligrams stilbestrol
woere used in this study, The asteeras were divided into thres
different groups, to be slaughtered at finel weights of't (a)
700 pounda, (b) 900 pounds and (¢) 1100 pounds,

Aftar slsughter, the carcasses vere processed and avae
luated agcording to quelity of meat and yields of the various
wholesale cuts,

The resulis of this experiment have demonstrated the
possibility of higher margine from cattle of heavier weights
end those with a higher degree of finish than are ordinarily
slaughtered in the Woesr FTast area, The medium weight group
showed a 1little higher marzin than the light weight group,
The higheat margin was obaserved in the heavy group,
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INTRODUCTION

Beef production has been a rather undovbleped industry
in the Near East, This situation may be due tc several

reasons,

The first is that cattle used for beef production are
not beef type animalas, dbut they are surplus of dsiry stoek
moat of which lack natural fleshing ocharacteristies,

The sscend i3 the problem of shortage of rougheges in
many parts of the Near Eastern countiries, This situation
has led the few cattle fesdera to use short time feeding
periods end to slaughter at early ages in order to take
advantage of economy of gailn of young eanimale, PFew feeder
calves, if any, are allowed to finiah to the point of high
quality meat,

The third is importetion restrictions practiced in
many countries in the Near East which prevent cattle coming
in from areas producing beef at much lower cost., Most of

these reatrictions ars imposed because of diasease problems,

The fourth is the lack of preoper technigue of slaughter-
ing, procesaing and retailing.

HYowaver, there is a great opportunity for improving



beef production in this area, since there is a reasonable
demand for quality beef. The surplus dairy cattle can

be improved by introducing improved milk breeds carrying
more flesh such as Holstein-Friesians and others. It is
possible to produce more beef in this area by feeding the
surplus cattle from dairy herds found in the area and also
feeding feeder cattle imported from the neighbouring coun-
tries. The slaughtering, processing and retailing will
require different technical specialities than are presently
used or have been used in the past in order to market the
various cuts of beef on the bases of relative value and



REVIEW OF LITERATURE

In the study of beef production, one has to take into
consideration two very important fundementels of biology.
These two factors are heredity and snvirocoment, Both
heredity and environmment produce a character, hense they
are equally important in the development of an individual,
An individual is no more than the result or outocome of his
heredity, environment, and theilr interaction,

Hereodity is like en architeot or foundation of a
structure and enviromment is likensd to the builders or
materials. The architect, knowing the petentislity of the
foundation, designa the type and size of the building that
can be dbuils, but does not guarantee that the building will
be eompleted, In the same manner hersdity does not guarantee
the 4individusl will be developed to full potentielity.

Moreover, making a design eand laying a foundation will
not mske a huilding; builders and materials are required to
somplats the construstion, In the same way, enviromment is
necaasary to bring the individual up te the potentiality that
48 laid down by heredity.

Winters (1938) states that most characters of economic
impertance in animals are controlled by many genss (heredi-



ditary factors) and the same traits are alsc greatly influenced
by enviromment,

Winteras (1958) in discussing the relationship between
heredity and enviromment has pointed out the following:

An animal with a fast growth rate reised on a defiocient
diet or in another faulty environment may end with the same
growth rate ap an animal that has & poor genetic constitu~
tion for the rate of growth, but was raised in & good envi~
romment, Conversely, &an animal with a genotype for a fast
rate of gein will be eble to express its superiority f{over
the one with poor genetic constitutions) fully, only if ites
nautrition is adequate for fest growth, other envirommental

factors being the same,

Heredjitary Influences in Beef Produstion

Several workers have shown that many econcmic traits
of various speeies of animals are inherited; moresover, the

mame traits can be controlled by man,

Nan can aonirol hereditary tralts by using certain
tools ~ selaection, crosabreeding and inbreeding which have
provided a means to beef producers Lo establish supsrier

herds than were commonly used previously,



In the beef cattle improvement program crossbreeding
is used to introduce new genes in the population, to deve-
lop new breeds, te improve commercial herde by taking advane-
tage of hybrid vigor and the combination of more beef traits
than sre found in one breed alone. Inbreeding has been used
to develop new combinations of traita through segregation and
to inorease homoaygosity (prepotenecy).

In selecting animals for beef predustion, the objective
is to select the animals on the basis of certain characters
that affect the economy of Peef production., Scme of theae

sccnomic traits are discusased boiaw.

1, Birth Weight, 1In selecting beef animals, it is
important to know their prospective value at an early age,
A study of birth weight is the first measurement that san be
obtained and also one of the earliest records made with

reasonables accuracy,

EXnapp et al. (1940) showed that birth weight was of
iimited value ag an index of a calif's growth potentialities.
Dawson et al, (1947), however, found that the largeet calves
at birth tended to reach standard weaning weights and alaughter
weights at the youngest age., In a further study, Dahmen and
Bogart (1952) found that birth weight had a significant effect
on both rate and economy of gain,



Several research workers have spent a great deal of
their time to investigating the degree of heritability of
many chseracters that are of economic impeortance, Numerical
valuss have been given depending upon different breeds and
envirenment, Heritability estimates obtained by different
workers vary greatly from breed to breed and even within
the same breed due o0 Adifferences in envirorment, Thaese
numericel values are of some importance in that they indieate

the relative influence of enviremment upon the character,

In two different heritebllity studies based on different
braeeds of cattle using the half-sid correletion method, it
was reported that birth weight was 23 pereent (Knapp et al.,
1946) end 26 pereent (Knapp and Clark, 1950) heritable,

2, Neaning Weight. Weaning weight is the next measure-
ment that can be obtained in selecting cattle for beef produs-
tion at an early age, This record ia of great value to beef
producers because the rate of gain made frem birth to weaning
is recognized as one of the important traits in beef preodus-
tion, since it indicates the general gaining ability of the
individual,

Heritability studies made in 1946 and 1950 pointed out
weaning weight to be 12 persent (Knapp et al, 1946) and 7
percent (Knapp and Clark, 1950) heritable, based on daifferent
breeds and using the half-sib correlation methed.



In a recent publication, Hehms and Bogart {1956)
reported that the suckling gains have besn used in several
studies as a oriterion of sows' productivity and that thege
gains or wesning weights adjusted for age should be included
in the selestion index for heef cattle improvement,

3. Qther Charagterg. Rate of gain is one of the import-
ant economic traits in beef prbduction and 1t is highly heri.-

table, In 1955, Warwick and Cartwright (1955) showed a

high heritability estimate for the rate of gain in Hereford
ocrossbred cattle, Heritability estimates for rate of gain

in the feed lot was reported as low as 37 to 72 pereent
(Knepp sand Clark, 1947) and as high ss 99 parcent (Knapp ot
al, 1946), Knapp and Clsrk alsc reported that the final feed
lot weight was 54 peroent heritable,

Several etudles have shown that efficiency of feed
utilization is highly heritable, Knapp et al, (1945) indi-
aated efficiency of gain to be 75 percent heritable, 1In a
study in poultry, Hess and Jull (1946) reported a definite
inherent difference in efficiency of feed utilization,

8ige ae detemmined by body measurements was found to be
highly heritable according to atudy by Tyler et al, (1948)
in Holestsin snd Ayrghire cattle,

8laughter and carcass grade affeet the econemy of



beef production since theme characters are measures of the
quality of beef, Reports of Knepp and Hordskoq (1946),
Knapp and Clark (1950) and Dawson et al. (1955) showsd that
slasughter and carcass grades were heritable to the degree
thet considerable improvement could be meade through breeding
and seldetion,

Many studiea have shown that the ares of sye muscle
(Knapp and Nordskeq, 1946; Knepp and Clark, 1950) and dress-
ing pergent (Knapp and Nordskogy, 1945; Knapp and Clark, 1950;
Dawson et al.,, 1955) heve a sufficiently high degree of
heritability,

S8ex is also noted to arffect the economy of beef produc-
tion %0 a certain limit., Ezperimental resulis with pure
Hereford and Aberdeen Angus bulls and heifers indicated
thet the bull calves decreassd in efficiency more rapidly
than heifers within the range of 500 pounds to 800 peunds body
weight., Bulls, howsver, continued to be more efficient than
heifers at 800 pounds (Nehms George and Ralph Bogart, 195%5),

Buovironmental Influences in Beef Produstion

It is well knewn thaet the growth rate of animals is
influsnced by 2 level or balance of maercnutrients (proteins,
carbohydrate and fat), eertain minersls and micronutrients

{viteminas, unidentified growth factors and trace minerals),



A detalled discussion of this work is beyond the scope of
this paper and most of it has been well established in
general practice and included in such textbooks as Morrison

(1956), Maynard (1947), Crampton (1956) and Bnapp {1958).

In recent ysars certain non~nutrients, such as hormones,
antibiotics and tranquilizérs have been intensively investi-
gated and have been shown to promote growth rate and effi-
ciency of feed utilization, Meost of these are discussed

below,

The importance of the endocrine system in regulating
growth has long been known, During the pasgt decade it hae
been shown that the administration of hormone (implants or
faading) has increased the rate of gain and efficlency of
feed utiligetion in beef cattle of various weights under

different systems of management,

A number of papsers have reported an incresased growth
stimylatory effect of the female hormone-~like substance (stil-
bestrol) when fed to young and fattening beef cattle (Burroughs
ot al,, and Perry et al,, 1955; Andrews et al.,, and Beeson st al,
1956). Implants of 24 milligrams of stilbestrol and implants
econtaeining 200 milligramsg progestrone and 20 milligrams
estradiol benzoate increased daily gains by 8 to 1l percent
in steers grazed under range conditions (Xoeh et al, 1959).

In 1953, Burris et al. (1953) reported that the weekly



intremuscular injection of testoaterone at the rate of
1 milligrem per kilogram body weight resulted in an increase
in rate of gatin and a decrsase in food required per unit gain,

However, hormone treated steers produced less fat (Andrews
et al, and Beeson 6% al, 1956) and less tender beef (8imone
ot al, 1958) end lowered the carcass grade, Andrews et al,
{19%8) showed evidence that carcsss grade has been improved
by using both antibiotic and androgen administration and also
by using tranquilizing agents,

The effect of castration on the economy of gain has been
raported by some workers, In 1954, Klosterman et al, (1954)
working with cattls, some castrated at one month of age and
others gzatrated at seven months of age, indicated that the
late castrated bulls made faster gain zand utilized their
feed more efficiently than the sarly castrated steers, This
indicatad that the male hommone preduced by normal bulls has
a definite stimulatory effect on growth, particularly mussular
tissus, However, the above experimentas showed that the early
caatratod steers had & higher degree of finieh and a higher
carcass grade than the late castretsd bulls,

The discovery in 1949 that certain antibiotics can
increase the rate of growth of chickena and young pigs
(Morrison, 1956) cpensd up a new development in swine and



poultry feeding. Since then, many experiments have been
conducted with other livestock, The additicn of suitable
antiblotic feed aupplements in the ration of young sanimals
will generally, but not alwsys, promote growth, It is also
belleved that in most cases antibliotice will slightly improve

feod efficiency and reduce the incidence of seours,

In 1953, Macklay at al, (1953) reported significant
increamse in growth, stimulated appatite and improved gensral
appearance from feeding 30 milligrams terramycin per 100 pounds
body weight to young dairy c;lves. The addition of 20 milli-
grams Serramycin hydrochloride per 100 pounds bcd& weight per
day also stimulated additional growth (Kesley, 1954)., Twenty
four percant increanse in weight was obtained uheh‘ao milligrams
of aureomysin was included in the ration of Holestein heifers
from birth to eight weeks of age (Buokalew and Merrilan, 1953).

¥ith regard to the effective level of antibiotios that
should be used, Perry st al, (1954) noted that bensficial
results were obtained when & low level of antibiotiecs wae
used, However, Themss and Williame {1954) indicated that the
effect of antibiotices was not obtained in environments in

which detrimental bacteria were abasent,

Considerable research in nutrition hae been carried out in
many laboratories to determine whether tranquilizing Adrugs,

vhich are used in human medicine to alleviate (lessen)



anxiety or tension through their aetion on certain nerve
canters, could influence growth rate of animals, Sherman

et al, (1957) and Cherman et al, (195%9) found that low

levels of tranquilizing drugs enhsnced growth rate and

feed efficiency. In e very recent publication, Hemerioksen

et al, (1960) showed that a chlorpromazine hydrochloride
intravenous injestion of 0.25 milligram per pound body

weight depressed docile animale, For more easily sxcited range
stock a dosage of 0,4 milligram per pound body weight was
required,

Little work has been done that relates directly to that
in the present study. However, Morrison (1956) and Snapp
(1958) found cut that younger cattle grew more and fattened
less during the firsti phase of their feeding peried than
older ones, They aleo pointed out that the younger cattle
produced lower carcass grades and aarcass yields than the
older well finished eattle, Morrison (1956) showed within
the same breed of cattle the well fattensad steers dressed

higher than the less fattened steers.



OBJECTIVES

The objectives of this study are as follows:

l. To compare the relative value of Friesian and Friesian
X Baladi steers fed out to and slaughitered at 700 pounds,
900 poundes, and 1i00 pounds live weight in regard to:

a) Total carcass yislds

b) Yields of the various wholesals cute of meat
baged upon the U.8, methoda of cutting bheef
sarcasses,

¢) Yields of lean, fat, bone, and edible meat in
the carcasses,

4) Quality of beef produced based upon U,3, grading
techniquea, |

2. To determine the sconomic feasibility of producing quality
baef from surplus dairy eattle fed cut to heavier live

weights than is the general practice within the Near Lasgt
Area,



EXPERIMENTAL PROCEDURE

gource of Data

Nins Calves, of which ons was & Holestein-Priesian
and the other eight were Holestein-Priesian X Baladi ecross-~
beds (four from the A,U,B, Farm and the others from the villege
of Anjar), were put into the experiment on August 23, 1959,
All the experimental animals were steers except one which was

a froe maritin heifer,

The experimental animals were weighed and each was im-
planted with 30 milligrams of stilbestrol a day before the
experinment started. At that time they averaged 410 pounds
live weight (range, 303 to L466 pounds) and were 132 to 215
days o0ld (average, 181 days), Data for age, weight, origin
and breeding of the nine cattle are provided in Table 1,

The value of the calves at the beginning of the expe~
riment was ¢alsulated from a bage market value (value for

besf at that time) of L,L, 1.25 per Kilogram live weight,

Three and three-quarter months from the begfnning of
the fattening period, the calves were graded according te
their condition, and were divided into three weight groupsi-
group 1 (2 steers and the free-martin) to be alaughtered at
700 pounds live weight, group 2 (3 steers) to be slaughtered



at 900 pounds live weight, and group 3 (3 steers) to be
slaughtered at 1100 pounds live weightas, They were divi-
ded equally at thia time acoording to weight, grade, and
degree of finiash,

Table 1, Initial Ages and Weights, Origin and Breeding of the
Hine Steers Used in the Experiment

| Initiel  Initisl | T

. Bteer agoe ~ weight . Origin | Breeding
| No. (days) (Pounds) |
| 66 189 ' Lé5 AUB Farm :Frinian x Shamiya
67 165 166 MJB Farm Friesisn
69 132 303 |AUB Farm 4 Priesian,} Shamiye
70 132 333 AUB Parm £ Friesian,} Shamiys
188 191 | 393 Anjar ?Friuian x Baladi
189 191 403  Angar  Friesisn x Baladi
191 215 3 459  Anjapr '\ Friesisn x Baladi
193 - 212 L8  Anjar Friesian x Baladi

194 205 436  Anjer 'Priesien x Baladi
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Feeding Procedures

The three groups of steers were put in the same pen
and fed together, The concentrate mixture was fed twice
a day, in the morning and evening. Roughages were fed in
the afternocon and evening, Alfalfa and sugar beets, when
avallable, were fed in the afterncon and tiben (wheat straw)

and ¢orn stober ware fed in the evening,

The concentrats rations were changed several timee
during the experimsnt dues to temporary shortages of differont
feod ingredients from time to time, On the whole, six rations
(I,II,I11,IV,V,VI) were used. Ration VI was fed for the long-
est eriod of time, With the exceptions of steers 188 and
193 4in group 1, the stesrs were feod all six fattening rations,
though the smount of the ration VI fed te sach steer varied
considerably depending upon the time esch reached his final
welght, Steers 188 and 193 wers fed only ths first four
rations, Ths rations used in this experiment and their cost
por pound are listed in Table 2., The current prices of the
different ingredients and their crude Protein and TIN contents
are given in Table 3,
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Teble 2. Concentrate Rations Used by Peeding Periods (Pounds)
and Their Costs

1959 | 1960
[
Feeding 1 { CIII IV v L VI
Period Aug.23 s'{ .28 NKov.,l .Jan,1 Jan,19 . B8ince
| 0 to - %0 to ' AN,
Sep.27 0et,.31 Des,3l Jan.m Jan,23 24
Vitasnt'Cattle
Concentrate . XXX :
Beetpulp | 125 200 200 200 200
Barley 125 2% 250 250 200
Qorn @ 125 - 205 230 20Q 200
Wheat Bran = | 200 200 200 100
Soybean oil ‘ s
meal ; 85 | 00
Peanut oil | |
moal . ‘ | - 50
Cottonseed
meal 50 70 200
Molsases 25 50 50 50 . 50
Urea (262% |
Protein
equivalent) , 5 10 |
Limestone 10 20 20 20 . 20
Salt 5 10 10 10 10
Crude Protein, %° 4,3 15,0 1.1 13 17.3

Cost (LL per pound 0,113  0.109 0,086 0,087 0,090 0,097

- -

l. Paed anslysis of Vitssnl Cattle conoentrates Protein
20 percent, fat I percent, fiber 8 percent, mineral
{ash) 8 percent,

2, Caloulated (Morrison, 1956)



Table 3, Coat, Protein and TIN Contents of the Different Ingredfen:
Used in the Concentrate Rations and of the Roughages

%eed gtuft 1 Coat T

‘ I(I.I. por Pound) (Crude Protein, ¥  TDN, %
Eoetpulp C owomr 8.8 68,7
Barley % 04100 ! 8.7 78,8
korn - 04109 | 9.1 80.1
Whest bran % 0,06k ? 16.1 6546
ﬁoyboan 0il meal 0,163 l L5.7 78.0
Peanut 0il meal 0.163 52.3 o TTe3
Cottonsesd meal 0.z 1 141.6 . 6542
Molasses  o.ou8 3.0  53.7
Urea . o0.078 26.2 -
il-imutam 0.014 | - .
Salt 0,036 | - -
éAlfalra hay 0,136 13.7 50,3
:icorn stover 0,064 5.9 ¢ 5l.9
Tiben (Wheat straw)  0.073 3,9 10,6

Sugar beet 0023 1.6 13,7
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Slaughter and Carcasg Date

Eagh steer was slaughtered when it reached the finel
weight for its partiocular group regerdless of age, After
the prosess of killing, skinning and removal of viacers,
the carcasz was split as accurately =a possible inte two
¢qual helves, Then the carcass was washed, weighed, ahrouded
and placed in a cooler (operating at 32 to 34 degree Fahrenheit)
to age for a periocd of 10 dsys.

After aging, the carcass was weighed again to determine
shrink and then divided inte ths fore and hind quarters, Then
the carcsss was cut into the regular U,8, wholssale cuts accord-
ing to the standard procedures described by Bull {(1951) and

weights for sach of these cuts were taken.

Before gutting the halves into quarters the following

garcass measurements were taken:

1. The length of the carcass waeg messured from tip
of the aitchbone to the frontel edge of the first
rib,

2, Total depth of the carcass, aleng the 6th rib,

3. The circumference of the carcass, measured around
the half earceses in line with the 6th rib,

i, The circumference of the round, measured above

the ajitchbone arpound ths thickest part,



5. The langth of the longissimus dorsi muscle, messured
at a out made between the 12th rib and the 13th rib,

6. The depth of the longissimus dorsi muscle, measured
from the same out as 5 across the midpoint of the
muscle,

7. The thickness of the fat over the longissimus dorsi
musecle was teken directly over the midpoint of the
muscle helf way from the dorsal side,

The ¢arcasses were graded according to the U,38,D.A,
standards as described by Bull {1951) and a numerical value
was assigned to each grade using the system of Kunkle (1959).
Prioe values (LL per Kilogram) for eeach grade were then
egtablished from & bass of LL 3,00 per Kilogrem for utility
grade and coerresponding values were assigned to each of the
other grades aceording to differentials established by Bull
(1951) - aee table 10,

To estimste the percentsge of lean, fal and bone in the
carcass was detemined by the procedures developed by Hopper
(1944), The 9=10=11th rib cut was teken from the wholesale
rid on each side., The lsan, fat and bone were then carefully
geparated from this cut and each component wae weighed indil-
vidually and recorded. Then the percentages of lean, fat and
bone were caloulated seccording to the formula and equationse

given by Hopper as follows:



l. ¥ = 0.80173X + 15.71220, for percentage of lean

in the carcass.

2. ¥ = 0.8177LX + 2,27684, for percentsgs of fat in
the carcass,

3. Y = 0,70780X + 3.47863, for percentage of bone

in the carcass,

Where X is the percentage of the particular componsnt
in the 9-10~11 rib cut and Y is the estimated percentage of

that component in the whole carcsss.



RESULTS AND DISCUBSION

Peed Lot Performance, The feed eonnuuption,.grcwtn and
efficiency data for the three different weight group of
steers are shown in tabls L, Group 3 made the highest

dally gains and group 2 the lesat, Thase diffsrences are
statisticsally eignificant, as pointed out in table 5, The
sxplanation for these differences was that at the first

half of the feeding period the environment was unfavourable,
especially in the months of December and January when the
weather wes noticeably changing from high temperature during
the day to low temperature et night, This condition affected
the animals by lowering the average dally fesd intsks and
reduged the average daily galns. U4roup 3 made faster gain
after the environment becams favourable (less changesable
weather) and they mede up for the loss, while the other two
groups were killed before the weather canditions settled
down, Possibly another factor giving group 3 an advantage
over the other two lots was the fact that a better balanced
ration (ration VI) with @ higher content of protein was
available to them for a longer period of times, Group 2 had &
longer exposure to the unfavourable weather than groupl.
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Table 4., Meed Lot Performance of the Thraee Groups of Steers

Comparison : Group 1 Group 2 Group 3
Ko. of steers | 3 3 | 3
Av. fesding period, days - 1u6,0 217.0 273.3
'Av, initial weight, pounds - 368,0 Lh2.7 18,0
iAv, daily gain, pounds f 2.u43 2.1k 2,53
gav. total gains, pounds ; 354.0 465.3 - 692,0
'Av, final weight, pounds 722.7 908,0 1110
‘Pesd sonsumed (aversge per
steer):
Conscentrate, pounds - 1950 2935 3757
Alfalfa hay, pounds 193 - 311 L66
Cern 8tover, pounds 11 3 36& 395
; Tibin, pounds 1 - 246 364 570
: Sugar beet, pounds - 313 - 313 313
i 8alt, pounds | 8 10 12
‘Feed per 100 pounds gain f
i (Average):
Congentrate, pounds , 551 631 5L6
Alfalfa hay, pounds ( 55 67 68
; Corn stover, pounds : 70 78 58
! Tibin, pounds 2 , 70 78 82
i Sugar bsets, pounds 30 23 15
'TDN per 100 pounds gain |
(Average):
; Conosntrate, pounds i 380 437 378
; Alfalfa hay, pounds : 28 .3 : 3,
: Corn atover, pounds { 36 ST § 30
| Tibin, pounds : 28 32 _ 34
’ Sugar beets, pounds ; L -3 f 2
Total, pounds E 476 - BL7 - L78

1, Buger berets on wet basin,

2. Sugar beets were cslculated on their dry weight
basis (1/3 wet weight)



As indicated in table L, group 1 and 3 required less
TIN per 100 pounds of gain, 7The mean difference tested by
the use of the "t" test indicated that there was a signifi-
cant difference (t 5 percent) in TIN requirements per 100
pounds of gain between the groups, group 2 required the most
and groups 1 and 3 were about equal, From the data presented
it is reasonable to assume that the reason for this low
efficiency in group 2 was because they were exposed to the
unfavourable environment mors than group 1 end 4id not get

opportunity to cateh up as well as group 3,

However, when adjustments were made for Adifferences in
age of the cattle, those ranging from 29C to 350 days old
required 476 pounds TIN per 100 pounds gain, thoss ranging
from 350 to L25 days old required 505 pounds TDN per 100
pounds gain and those ranging from 425 to 482 days 0ld required
519 pounds TDN per 100 pounds gain, The cettle of the lower
ranges in sge required less TN per 100 pounds of gain but
produced carcasses of lower grades and valus per unit weight,
Many workers have shown that as csttle become older and
fattor more TDN or feed is required per pound of gain since
the lay down of fat requires a high energy intake (Morrison,
19563 Snapp, 1958).
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Table 5. Analysis of Varisnce of Averege Deily Gains

fsunrcon of l Dogrees of 1 Sum of = Mean 1 } at 5
Variation i Proedom Squares Squsres ¥ ;nrcogt
i i leve
— | f f 1
- Betwoen groups \ 2 0419 0,095 P.HB 5.1
- Errors 6 0.1l O 018
Total 8

I
I
|
L

Garcass Data, The carcass data for all three groups are
ghown in $ables 6, 7, 8 and 9, To study the body develop—
ment of the steers in each group carcass measurements were
taken, The data in teble 6 show the relative differences
in development as to length of carcass, depth at 6th ridb,
ciroumference at 6th rid, circumference of round and sise
of the longissimus dorsi musele, The difference in magnitude
of the above carcass measuremsnts seemed to be dependent upon
the growth of the animals. The 1argqst measurements for the
parts mentionsd above was obtained from the heavy weight
group in all respects with the exception of the depth of
longissimus dorsi musele. This musecle depth was surprisingly
low for medium and heavy weight group and comparatively higher
for light weight group, a difference undoubtedly dus to inhe-

rent individual wvariations,
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There was no marked difference in dresaing percentage
emong the three group of steers, The heavy weight group
dressed 0.8 perecent more then group 1 and 1,5 percent more
than group 2,

There was 2 marked difference in grade batween the
thres group of steers., The lowest carcass grades were found
in group 1 while the highest grades were represented in group
3. The difference in grade between groups 1 and 3 was statis-
tically significant (¢ 5 percent), There was a noticeable,
but not statimtionlly significant, difference in grade between
group 1 and 2, and between group 2 and 3,

The yields of the fore and hind quarters were surprisingly
similer in all three groups. There was very small difference
in the fore quarters between group 1 and 3, The hind quarters
were pragtically the pame for all the three groups of steers,

Table 6, Carcass Meagursmenta

Parts ‘G@roup 1 EGroup 2 |Group 3
Av, length of carcass, inshes 46,0 48,0 52,0 1
| Av. depth at 6%h rib, inchea & 22,0 | 23.8 . 24.3 :
éAv. eireunference at 6%h rib h.; 51,7 55,3 58.2 |
Av, Qireumference of round, in, - 39,0 ; LO.3 L LR.7 i
Av. longissimus dorei muscle: | J |
1’”8‘!1. inches 5.2 50“ 5.5
depth, inshes 2,8 2.7 2.5
fat thickneas, inches = 0,1 0.3 .
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With the exception of flank, the percentage yields of
the wholesals cuts of all group of steers were about the
seme in magnitude, There ware small diffsrences but not
of economic significance, The heavier animals developed
larger flanka, probably dus to their higher degres of finish,

From the data presented it is reasonable to assume that
there was a strong tendancy towards the same proportionsl
development of all of the parts of ths carcasas in these three
waight groups, Differences were due primarily %o quality of
meat and degree of finish,

Provious work hes established the faot that the compo~
sition of the 9-~10-1lth rib eut of the beef sarcass 1is
very oclosely related to the composition of the whole carcass
(Hankins et al,., 1943, 1946; Hopper, 1944). BEatimates on
lean, fat and bone compositiocon in the carcasses from the
steers used in thisstudy sre given in teble 9, In general the
results are in gl oae sgreement with those of Carroll et al,.,
(1955) and Butler et al), (1956)., However, thers are rather
large differences among the three waight groups studied,

The 4difference in psrcentage of lean in the carcass
was statiseslly signifieant (t 5 persent) between groups
1l and 3 and between groups 2 and 3; there wes esszentislly

no difference betwsen groups 1 and 2,



The difference in percentage of fat in the carcass
wes significant (%t % peroent) between groups 1 end 3, There
wag a greater diff'erence between groups 2 and 3 snd a very

sinall difference betwson groups 1 and 2,

The differsnce in peraentage of bons in the carcass was
significant (t 5 percent) bvetween groups 1 and 3, and between
groups 2 and 3,

Table 7. Slaughter Data by Weight Groups

i T '
§ ‘Group 1 Group 2 Group 3

&V. age, daya _ ; 323-0 | ,40607 m.?
' Av. 1ive weight at elaughter,

pounds 722,7 ' 908,0 1110,0

~Av, cold carcass welight,
pounds (excluding kidney

~ and kidney fat)  B09.5  507.3  635.0
%r. dressing percentage é 58.4 ; 87.7 59.2
| Av, carcess shrink, pereent é 2.2 2.4 2.5

EAV. carcass gradel 3 2.9 2,6 2,0
£ b .
b ;

1. See table 10 for the carcass grades used and
table 12 for caroass grades of the individual
stears.
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Table 8, Average ylelds of the wholesale Cuts by Weight Groups,

"Group 1 Group 2 Group 3

Celd Carcass weight, pounds | 409, 5 5073 i 635.0

Pore quarters, percent 53,3 53,9 ; 5l1,0
Hind quartera, percent 46,7 L46.1 | 46,1
Rounds, peresnt . 25.0 24,8 23.2
Sirloins, pereent | 9.9 9.3 945
Short loins, pereent 7.6 7.1 Tel
Ribs, percent 9.6 9.7 10,0
Chucks, percent 23,2 - 23.7 22,6
Fore shanks, peresnt | 7.1 : 6.9 7.2
Briskets, pereent 6.1 6.0 E‘ 59
Plates, percent 6.7 746 ; 8.4

|
Flanks, pereent Selt keS| Be9
| : |

HOTE: The yields of the various euts are based upon the
eold carcass weight,



Table 9, Average Physlcal Cumpositionl

the Different Weight Groups

of the Carcses from

T @Group 1 Groupsd 'aroup 3
Pereontags of lean in carcass = 56,3 56,2 52.8 '
Pareentage of fet in carcass 23,3 28,3 L4
‘Percentage of bone in carcass 16,8 16,0 13,7
‘Total satimated lean in earcass,
Found‘ 230.7 285‘2 33605
Total estimeted fat in sarcass, ;
pﬂu.n.dﬂ ' 113 .1& Moh r‘ 218.0
kTotal estimated edible meat ‘
: in earcags, pounds 344,11 429,5 - 554.5

l. The physical Composition wes caleulated according

to Hopper (1944).

The difference in yields of edible meet of the caressa

wee stasisticslly significant (t 5 percent) between all

group of steers, Group 1 yislded more lesan anhd bone and

less fat which affected the amount of edible meat in the

carseass, while heavier weight groups yielded higher amount

of fat which contributed to an inoreaase in the amount of

edibie meat,
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Marginal Return: Teble 1l shown the average cost of
production and the averasge value (per kilogram) of carcasses
from the three groups. Group 2 had the highast cost of pro-
duction due to lack of efficiesncy of gain, There was no
significant difference in average cost of production per

kilogram of carcass betwsen groups 1 and 3,

The difference in carcass valus (per kilogram) among the
three groups ie given in table 13. These differences in
garcass values were due to the higher degree of finish and
carcass grades of those in group 3, followed in order by
group 2 and group 1l being the lowest (see table 7 and 12),

The cost of production, value of the carcass, and margins
for the individual steers are found in tables 12 and 13. The
marginal returns wers markedly different for the three groups
(statistically significant at the 5 persent level) as indicated
by an analysis of variance given in table 14, The gross margins
woere: LL. 637.33, IL. 722,33 and 1270.14 for group 1, 2 and 3
respeotively. Group 3 yielded 1L, 632,81 over group 1 and
LL. 547.82 over group 2, while the returh of group 2 exceeded
group 1 by LL. 84,99.
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Teable 10, Price Index for Different Carcass Grades Used in
Calculating the Values of the Carcassss

Carcass | . Carcass valus

Grades Kumerical (1L, per
U.8,.8yetem Grades kilogram)
- 'fop choice 1,0
~Av, eholce l.h
- Low cholee 1.7 L.18
Top Good 2,0 L,05
- Av, good | 244 3.87
' Low good 247 3. Th
Standerd 3.0 3.61
' ;Top commercial L0
Av, ocmmerdhil 347
Low eammereial 4,0

Hota: A base valus of LL, 3,00/kilogrem of beef carseas
for utilisy grade was used to establish values
for the other gradee. Por each 0,1 difference
in numerieal grade there was s corresponding
differeance of 1LL. 0,0437 per kilogram,



Table 11, Average Coata of Produotion and Carcass Values per

Steer in each of the Weight Groups

: —
! @roup 1 ] Group 2 dGroup 3

Fa

.
T

i

Tnitial cost per eteer, IL 209,09 = 251.%2 237,50

Feed eosts per steer:
Concentrates, LL 191,57 286,71 - 366,53

Alfalfa hay, LL 26.51 42,39 63,46
Corn stover, LL 15.65 = 23.11 25.14
Tibin, LL  17.89  26.42 41.40
Bugayr Beets, 1L 7.12 T.12 712
galt, IL 0,30 0.39 C.ls5
Total, LL - 288,84 386,15  50L4,11
Total cost per steer, LL U67.93  637.67 74161
Total soet por kilogram of ‘
¢srcass, LL 2.y | 2,68 2,49
Totel carcass value, LL 680.37 878.L2  1164,%8
Value per Kilogram of carcass,IL 365 ~ 3.80 4,03

1
b

1. Initial soats per steer were established at LL 1,25
per kilogrsn live weight.
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Table 14, Analysis of Variance for Marginal Values of the

Nine Eteers
] | i i
Bource of | Degree | Sum of Mean of P 5
- Variation ~of | Squares Squeres ¥ ‘percent
| resdom ;
! 1 : ; et
Between Oroups | 2 78,638.5 39,319.3 5,61 5.1
;Brrors 6  L42,022,6 | 7,003,8
Total \ 8 |

Howevaer, because of the limited number of steers in thias
experiment, the author suggests that additlonal studies dhe
done along this line in the near future with more steers in
each group,

Assuming that the offal, viscera {liver, lungs, kidneys,
kidney fat, heart, stomsch, intestines, spleen and visceral
fet), hide, head and menure pay the cost of housing, equipment,
labour, mansgement, proseesing, storing, mhrkoting, intereat
on invegtment, the marging shown in this study are conaiderably
large for a beel producing enterprise, Margins of these meg-
nitudes would also require very careful processing procedures

and marketing techniques in the Near East Ares to be realiseable,



BUMMARY AND CONCLUSIORNI

Eight steers and one frea4martin heifer of Holstein
Friesian and Holatein Friesjiean X Baladi breeding were fed
out at the American University ofBeirut Farm and slaughtered
in three groupas of three cattle sach at final weights c¢loas
to 700 pounds, 900 pounds and 1100 pounds, The average
initial weights were 368 pounds, 443 pounde and L41B pounds
end the feedng periocds, 1lih6 days, 217 days, and 273 days
respectively for the three groupn, These catile recelved the
same faitening ration made up from logally available feeds
for the moat part and balanced wiih imported protein eoncen-
trates, After slaughter the feedlot performance, carcass
yislds, and carcass value were determined for cach animsi,
The slaughtering, and cutting of the carcasses into the
wholiesale cubs, were done acgording to astandard progedures
used by largest packing plants in the United 8States, U.B.D.A,
beef grading ntandards were used to establish carcass grades
and relative earcass velues, Estimates of the total yield of
lean, fat and bone in each carcass were made frem the physical
separation of eaoh of these tissues from the 9-10-1l1 rib eut
scocording to the techniques of Hopper (194L),

The following results were obtained from this study:
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out at the American University ofBeirut Farm and slaughtered
in three groups of three gattle each at final weights closs
to 700 pounds, 900 pounds and 1100 pounds. The average
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and the feedng pericds, 16 days, 217 days, and 273 days
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same faitening ration made up from locally available feeds
for the moat part and balanced with imported protein eoncen-
trates, After slaughter the feedlot performance, carcass
vrislds, and carcass value were determined for sach animal,
The slaughtering, and outiing of the carcaszses into the
wholssale cute, were done acoording to standard procedures
used by largest packing planta in the United States., U.B.D.A,
beef grading standards were used to establish carcasss gradea
and relative earcaess velues, Estimates of the total yield of
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1. Those oattle fed cut to 1100 pounds live weight
made more efficlent gains than those fed to 900 pounds
(69 pounds TDN less per 100 pounds gain), There waa no
significant Adifference in efficiency of gain bstween the
group slaughtered at 700 pounds and those finighed at 1100
pounis., These results do not present a true picture of the
situation alnce the 900 pound group were exposed to rather
adverse feeding oconditicne in this study for a longer period
of time than the 100 pound group and probably the effiocienay

was the same for all groups,

2. The average Adaily gains were practically the same
for all three groups when one takes into consideration the
disadvanteges imposed upon the 900 pound group.

3, The 1100 pound steers dressed out (had a higher
dreasing peroentage) a little higher than the other two
groups due to a higher degree of finish,

e The yields of the varicus wholesale cuts {based
upon the psrcentage of the oold carcass weight) were essen-
tially the same for all weight groups, except that the 1100
pound steera produced markedly heavier flanks,

5. The carcasses from the 700 pound group yielded the
highest percentage of pure lean and those from the 1100
pound group the lowest percentage, Conversely, the 1100
pound group had the highest percentage of fat and the 700



- 39 -

pound group the least, The difference in the former cease
smounted to only 3.5 percent and in the latter case, ll,1
pereent, The 1100 pound steers produced the highest pro-
portion of edible meat, 87,2 percent, the 900 pound group,
8L.5 pereent, and the 700 pound group 79.6 parcent,

6. There was a marked difference in bone content of the
carcaspes betwoeesn the light weight steers and the hesaviest
group, 16,8 percent in the former case and 13,7 percent in
the latter.

7. Whan the carcasses were graded, there were two of
the standerd grade and one lew good carcasses among those
slsughtered at 700 pounds, two standard and one low choiee
carcasses among those slaughtered at 900 pounds, and two good,
one low choice carcasses in the 1100 pound group, Based upon
a value of 1L 3,00 per kilograem of carcass in the utility
grade, those in the 700 pound group would average LL 3,65
por kilogram, in the H00 pound group the average value would
be LL 3¢ao'per kilogram, and 1L 4.03 per kilogram would be
the value for those in the 1100 pound group.

8, Por all practical purpeses the cercasses from all
weight groups cost approximately the same (LL 2,54 per
kilogram) on the unit weight basis, except for the 900 pound
group which had a longer exposure to pceorer feeding conditions,



The margins between cost of produetion and carcess value
per kilogrem of carcass were in the following order: the
1100 pound csttle with ILL 1,54, the 900 pound cattle LL
1.12, and those in the 700 pound group LL 1,21, 1In total
effect if the carcasses were to be s0ld on e quality and
yield basis the three 1100 pound steers would yleld ILlL
547.82 over those slaughiered at 900 pounds and the latter
would have brought LL 84.99 over the light weight group,

9, The general results of this study have shown that
there could be a very profitable enterprise in the Near East
Area in fattening surplus c¢attle from the dairy induatrey
where Priesian oattls are being used, and whore cattle are
garried to much hsavier weights than are commonly considered
final, and where meat can be properly processad and aold on
a quality basis,
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