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Data wore collected an production traits and live 
spinal soiree in throe studies involving lamb crops of 
five different years. 

In ems study with WI rem lambs, eight live linear 
body measurement* were outdo, lambs were slaughtered at a 
constant ape 27 weans neesurements were obtained and 
among - 4 data were collected. 

in a amend 4 -year study with 2)7 top.cross iambs, 
21 indexed sires were selected from four inbred linos and 
mated to Columbia, Targhees and Columbia X Tries ewes. 
Eight live Urea, body and IN carcase measurements were 
taken. 

Mn a tard study with 173 tog crows lambs, 86 carcass 
measurements were made. These included joint yield per* 
montages and oanon bone measurements. 

The sire breeds were :Suffolk, Southdown, and a new 
Willamette. breed. 

Birth weight showed the highest multiple correlation 
with 120 -day weight in the regression analysis. A breed. 
of .sire effect upon birth weight of top -Croce progeny was 
demonstrated, Anterior measurements correlated more 
highly with birth weight than did posterior body measure- 
manta. 

DirretroAltes were noted between siregroupe in laOliday 
weight/ avers daily gain, and several live linear seas+ 
urements* Birth Weight, year, line of Suffolk sire. typo 
at birth and roaring/ and sex all had highly :significant 
effects upon both production traits. Differences in pro- 
duotion traits between individual sires within a given 
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line and year were inst :ificant. Correlations involving 
average daily gain were generally slightly lower than those 
involving 120day weight. 

Lambs teen the 3utftal.k sire line with the lowest 
daily gain were the smallest in all live linear srasurr 
mantis except loin width and scored lowest in live conforms'. 
ticn and oondi tioni* Shoulder width, heart girth circum- 
femme:* and body length were the live linear measurements 
most highly correlated with averele dolly gains 

The association between a sires 4.nel aac and the per- 
famines of his progeny was lower Cana areplo ta d. 

Average daily gain had a highly significant effect 
on live scores. Live condition score was more closely re- 
lated to body measurements than live conformation score 
althfauex these two snores wars closely related. 

Average daily gain, age of dam end '. -firth weight were 
the Independent variables indicating highly significant 
offsets upon chilled carcass weight. 

Correlations involving dogma& finish were generally 
lower than those involving *areas* grade. Guess aco - 
formation and grads were highly correlated with live can 
formation: score. Caracas ash was highly correlated 
with live condition score. 

Correlation coefficients involving weight of shoulder 
bones wars sore highly correlated with carcass measure 
moats than were those involving weight of leg bones. Car., 

ease width a.iair ante t were more highly correlated with 
weight of leg bones than wee carcase length. 

Average daily gain. birth weight, age of dam and 
lamb's brooding had highly significant *Mete upon weight 
of boned lece weight of boned leg was highly correlated 
with loin -flee area. onS study carcass shoulder 
width and caroms width at hind were logs mere highly 
related to weight of the boned leg than was leg Conforms* 
tion scores Whoa compering two laeeMttasdard joints 
at,ffol2c-sireed /sibs had the greeter moan porwateso hind 
legs and sonthdam. sired limbs had the greeter asib per 
(tentage of tear:.ad loin. weight of reek produced sore 
higd hly i,-rsiticaxt morrslatá o.s within lines et sire te 
did any other joint weight. Correlations Involving joint 
yields wore much lover than those involving joint weight.. 

In 



ssttolk.oai.rad lambs had ammo cannon ban length 
about one centimeter &seater than that od` doett#down-riscrd 
lambs. 1lnorsg six bons measurements, weightto +length 
ratio shoed the highest aasest.att ©n villa various other tral ta. Produo :Valuation traits wore more highly correlated 
with bone thickness and width than with bane length. 

correlations involving a length measurement were 
go: rally lower than those involving width. depth, cor 
circumference measurements. 
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THE INHERITANCE OF GROWTH 
AND CARCASS CHARACTERISTICS 

IN SHEEP 

INTRODUCTION 

The dynamic nature of genetic and growth studies is 

one of their chief fascinations. These subjects are never 

static but forever changing, always flowing and restless 

with fresh discoveries and new conceptions which challenge, 

unafraid, many old ideas, theories and practices. 

Growth is more than an increase in size. It is 

highly complex, the result of a heterogeneous array of 

processes of diverse kinds. The term "growth" itself is 

without consistent meaning and may refer to any of the 

following: reproduction, increase in dimensions, linear 

increase, gain in weight, cell multiplication, increase 

in cell size, cell migration, protein synthesis, and even 

fattening. Much outstanding work has been done on the 

subject of growth in farm animals. Especially noteworthy 

are those of the late Samuel Brody (9), of Hammond (21) 

and of McMeekan (32) . The recent work by Bogart (6) 

includes a concise discussion of the inheritance of growth 

rate and adult body size. Growth in farm animals is of 

special interest and importance to the farmer and rancher, 

for it is largely through ability to grow that farm live- 

stock contribute to his ability to provide meat for the 
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consuming public. Size, shape, and carcass characteristics 

control the quality and the price of animals slaughtered 

for meat. The importance of this is better understood when 

it is remembered that meat is the largest single item in 

the total food budget of the average American family. 

Many changes in t' e outlook of farmers and breeders 

have occurred in the la t fifteen years. '. ".e are reminded 

by McMeekan (33, p. 292 =293), however, that many of the 

unorthodox ideas advanced are still not accepted by a 

large proportion of breeders. These ideas are subscribed 

to by scientific workers who spend their lives attempting 

to understand the animal and its inheritance; they are 

subscribed to by thinking breeders who, after a lifetime 

of experience, have bothered to ask themselves the ques- 

tion, "Are my animals today any better than those handed 

to me by my father, and can I reproduce the best that I 

have any more reliably than I could when I began ? "; they 

are subscribed to by the younger generation of breeders 

who have the courage to question the validity of claims 

by their elders to infalìability and Who are not content 

merely to "hold the fort ". 

These new ideas, however, are not accepted by the 

breeder who is in the game of animal breeding for motives 

of profit rather than national welfare; they are still 

regarded with suspicion by the vested interests of societies 
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and organizations interested in the highly profitable 

business of buying, selling, importing, and exporting stud 

stock. They are a curse to the men reared in the tradi- 

tion of the show ring, the infallability of pedigree and 

family as the passwords to quality, and in the belief 

that successful stud breeding involves the possession of 

a mysterious "sixth sense" which enables its fortunate 

possessors to select breeding animals by intuition. 

The work reported herein involves three separate 

studies. The Constant -age Lamb Carcass Study was designed 

primarily to test the relationship of certain live animal 

measurements with several external and internal carcass 

measurements. The Suffolk Sire Evaluations Study had the 

primary objective of comparing several growth and carcass 

characteristics between four sire lines and between 21 

different sires. The Suffolk- Southdown Sire Carcass Study, 

besides providing a comparison between two pure breeds, 

differed mainly from the other two studies by providing 

data on fore cannon bone measurements and data on yields 

of retail cuts. Later in 1962, heritabilities will be 

calculated for many of the traits measured. 

The rapid advances in physiology, cell biology, bio- 

chemistry, nutrition, and other contributory sciences must 

be acknowledged for their part in the present understanding 
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of growth processes, for, as Kunkel (30, p. 3) points out, 

maximum progress in breeding for superior growth in animals 

of economic importance may depend upon further elucidation 

of the physiological and morphogenetic bases for genetic- 

ally variable growth. 
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REVIEW OF LITERATURE 

Some General Aspects of Growth 

Growth has been defined in many ways over the years 

but in actual studies with farm animals, most of the work 

is based on gains in body weight or absolute growth rate. 

Bogart (6, p. 313 -314) reminds us that true growth can 

be accomplished only by increase in cell size, by increase 

in cell number or by a combination of the two. It has 

been considered that the mother has a marked influence 

upon growth of her young during the pre -natal and nursing 

periods but that post -weaning growth reflects the 

inherited capacity of the individual for growth. It 

appears quite evident that inheritance for growth is 

involved from fertilization until maturity. Whether the 

same genes express themselves throughout growth or whether 

certain genes are effective at one stage in development 

with others effective at other stages is not known at this 

time. The size of the mother appears to have a large 

effect on birth weight of the young in Which only one 

offspring is rule. 

In the early stages of growth, increase in body size 

is mainly due to cell multiplication whereas when the 

actual rate of growth speeds up, cells begin to increase 

the 
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in size. As a mature -sized cell is approached, growth 

rate slows down. For example, muscle is a major tissue 

in the body and, in sheep, muscle cells increase in number 

but not in size up to the third moth of foetal life. But; 

from then onward, all muscle growth is due to increase in 

cell size, according to Hammond (21, p. 1E). 

Differences in size between the species and between 

sexes are mainly due to cell numbers and not to cell size. 

In most species of animals, growth is limited and there is 

an average mature weight for each species or breed. 

After birth, changes occur in the proportions of the 

body. At birth, the head is relatively large, legs long, 

and body small, while in the mature animal the head is 

small, legs relatively short and body large. Thus, at 

maturity, the shape or conformation of the animal has 

completely changed from what it was at birth. Such changes 

are due to different parts growing at different rates. 

The head is considered an early developing part as it 

makes most of its growth early in life and attains its 

final size hale the other parts are still growing actively. 

The legs and feet of farm animals are also early develop- 

ing, while the body, particularly the hind quarters, and 

the loin region are very late in developing, growing but 

slowly during early stages and more rapidly later, and 

are the last parts to reach mature size. Hammond (21, p. 
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131) reports that while length of bane is an early matur- 

ing characteristic, thickness of bone is a late maturing 

one. Since these charges determine the shape, proportions, 

or conformation of the animal at any one time they are of 

great practical importance. :rgcr .eekan (32, p. 70 -71) refers 

to these differences in the rate of growth of different 

parts as "waves of growth" which spread from early develop- 

ing regions to late developing regions. These "waves of 

growth" spread from the head backward along the body. 

Secondary waves spread upwards from the feet along the 

limbs. All "waves" meet in the region of the loin which 

is the last part to develop fully. 

In addition to such "waves of growth" in the body 

proportions, similar differences in rate of growth exist 

between different tissues within the body. The main tis- 

sues develop in the following order: vital tissues such 

as brain, intestines, heart and liver; bone; muscle; and 

fat. Waves of growth also exist in body organs so that 

vital organs, needed for the maintenance of life, develop 

fully before those used for production (growth), work, and 

reproduction. Thus, the heart, lungs, and digestive 

organs and developed earlier than the udder and reproduc- 

tive organs which are not needed until the animal is 

sexually mature. The early developing parts can be little 

affected by influences operating after birth. Those 

. 
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organs which are poorly developed at birth grow very much 

more actively afterward and their development can be af- 

fected by external influences. an the whole, growth in 

the main body tissues --bone, muscle, and fat --is rela- 

tively greater than growth of organs so that the propor- 

tion of offal to carcass increases as the animal approaches 

maturity. The result is that dressing percentage or the 

proportion of carcass to total live weight increases with 

age. McMeekan (32, p. 72-73) also reminds us that sex 

affects growth changes in the body structure. Intact 

males develop longer, heavier, thicker bones than females, 

with a deeper, heavier cover of muscle and a smaller cover 

of fat. 

The "waves of growth" are influenced by the breed. 

McMeekan (32, p. 78 -79) found that early maturing breeds 

are those in which the waves of growth are very steep and 

follow each other more closely, that is, where the rate 

of growth of late developing parts is speeded up so that 

the animal approaches mature form and body structure at a 

young age. Such breeds fattened at light weights and 

early ages. In contrast, late maturing breeds are those 

where the growth of late developing parts is delayed, 

where the "waves" are farther apart or less steep. Such 

animals take longer to fatten and to obtain mature form 

and structure. This is the real meaning of "maturity" in 



livestock and one of the most important differences between 

breeds, particularly in meat producing animals. Hammond 

(21, p. 133) found that the relatively greater thickness 

of the bones of the male is most marked in the early 

developing parts of the body, the head, neck, and shank. 

Callow (12, p. 177) reported the changes in the percentages 

of fatty tissue, muscular tissue and bone in the carcass 

to be almost identical in cattle, sheep, and pigs. More- 

over, in all three species, carcasses containing over 18 

per cent fatty tissue change in a regular way as the level 

of fatness rises, and carcasses with less than 18 per cent 

fat behave more erratically. Carcasses can, therefore, 

profitably be considered in two groups: above and below 

18 per cent fat. The upper group may be considered to 

contain animals that are in the fattening period of growth. 

In all three species the ratio between the weight of sub- 

cutaneous and intramuscular fatty tissue increased during 

fattening. It will be clear that these growth differences 

mean that any method designed to increase muscle and bone 

growth would be most effective if applied when the animal 

was young and these tissues are actively growing. Like- 

wise, if fine bone is required, development will have to 

be retarded when the animal is relatively young. McMeekan 

(32, p. 7e) points out that those parts which are normally 

late in developing are stimulated most by good feeding and 

9 

7 
. 

. 

. 



10 

retarded most by underfeeding. Hammond (21, p. 115) 

reports that while the maximum weekly growth rate of 

single\ lambs is made in the first week of life, the growth 

rate of twins, owing to limitations of the milk supply, 

does not reach a maximum until the fifth week when they 

are beginning to supplement their supply of milk with other 

feed. This is not duo to the difference in size between 

the singles and twin lambs at birth because twins reared 

as singles behave in this respect as singles. Brody (9, 

p. 501) reported that lambs had 30 per cent of their 

mature growth at the inflection point of the growth curve, 

and that this point is generally reached at an age of 

about two months. 

Dickinson (19, p. 386) proposed a model of mammalian 

growth in Which an inherent or "genetic growth competence" 

controlled the total growth of the organism, but when 

nutrients and other environmental conditions are good, 

the animal takes temporary advantage of the conditions. 

The ability of an animal, for example, to fatten or other- 

wise to take temporary advantage of environmental varia- 

tions which exceed the minimum demanded by the genotype 

for stable development, is termed the "juvenile growth 

component ". The juvenile growth component thus may obscure 

the genetic growth competence until maturity is reached. 

1 
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Genetic variance present in the juvenile component is con- 

sidered to be unrelated to that in the growth competence. 

Dickinson's hypothesis may be pertinent to a concept 

that morphology is related to the rate of maturation, but 

not necessarily to the rate of juvenile gain in weight. 

The genetic growth competence is defined as that charac- 

teristic of a tissue, organ or body dimension which con- 

trols the level of nutrients needed primarily for main- 

tenance of tissues already formed and secondarily for 

further growth. This component not only represents the 

competitive status of the character when nutrients are in 

short supply, but it also will control the mature size and 

shape. Growth of a character will cease when its metabolic 

potential is only sufficient to maintain the tissue mass 

already formed. When nutrients and other environmental 

conditions are good, variance in the genetic growth com- 
petence may te obscured, until maturity is reached, due 

to other factors influencing the utilization of nutrients 

in excess of the genetically controlled basic requirements, 
that is, the so- termed "juvenile growth component ". 

Not all workers agree with Dickinson's hypothesis. 

Bogart (6, p. 332) refers to the "ceiling concept ", which 

means that there is a maximum, established by inheritance, 

beyond which one cannot increase production by better 

feeding, etc. Animals vary a great deal in this maximum 

, 
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ability. This means that feeding on a high level would be 

necessary to establish the maximum ability of an animal. 

On the other hand, feeding less than maximum did not impose 

undue hardships on the better animals in relation to the 

less productive ones. This, of course, is relative because 

a "critical" point is recognized, below which all animals, 

regardless of genotype, could be thrown into the same 

unproductive group. 

In general, it is agreed that sex differences in 

live weight remain small until about puberty. 

Live Animal Measurements and Scores 

Various causes operating before birth affect growth 

and development so that size, weight and conformation of 

lambs vary considerably at birth. Breed, age of dam, sex 

of lamb, number of lambs born and the feeding of the ewe 

are the most important causes of such variation. Weight 

and size at birth are important because they influence 

subsequent growth rate, McMeekan (32, p. 82) found this 

to be the case, especially for the first 2 to 3 months 

after birth. 

Donald and McLean (20, p. 514) found a highly sig- 

nificant correlation between birth and 70 -day weights of 

lambs from mature ewes. Cadmus (11, p. 15) found a similar 

relationship. McMeekan (32, p. 81) found that lambs from 

r 

ti 
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young ewes generally average bout a pound lighter than 

lambs from mature ewes. Bogart et al. (7) found that 
ON.M. .. 

birth type contributed the most consistent of all effects 

on birth weights, singles weighing from 1.92 to 2.40 lb. 

more at birth than twins. 

As the animal gets older, its own genotype exerts a 

steadily increasing influence on growth. This decrease of 

environmental and maternal effects and increase of genetic 

effects has been demonstrated in sheep bj Harrington, 

Vhiteman and Morrison (22). (Hunter (26, p. 54-58) studied 

the influence of the maternal environment on the size of 

lambs from birth to 8 months by reciprocally crossing the 

large Border Leicester and the small Welsh Mountain breeds 

and by transferring fertilized eggs between ewes of these 

breeds. He found that birth weights were not significantly, 
affected by the date of birth of the larb and that the 

post -natal growth in length of the cannon bone wss not af- 

fected by the amount of milk consumed by the lamb. He 

found no relation, within groups, between the weight of 

the ewe after lambing and the birth weight of her lamb. 

The breed of the lamb was the factor having the greatest 

influence on birth weight and cannon bone length. Iambs 

born to mature ewes were heavier than those born to young 

ewes but the cannon bone length was not affected by the 

age of the dam. In species, such as sheep, in Which the 

,. 

. 
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genotype of the young' has a _,rE:.1=.ter effect: on its at 
birth than the eternal i_nfluer:.ce, ease of parturition 

is au important consideration in both crossbreeding and 

egg transfer. 

Considerable work has been done on the growth of 

lambs after birth. Mc 'eel.tan (52, p. 8C..87) found that the 

Southdown, although ,growing", at a slightly slower rate in 

pouate. Ds,r week, rae the earliest nuttu.ri.ng of the breeds 

h. studied. Its body proportions and its muscle and fit 

tissues lro better developed at lighter weight:. and younger 

agas . than the longer- legged, later -developing (maturing) 

rate= ( 5 ) sided ,, E'iva,jo end ''` ava jo--croas ewe 

isMbs (the Navajo sheep having hud about 400 yore in 
which to become adapted to their region), and Hound large 

yearly variations and breed -year interactions for weaning 

weight of the limbs. The Lavajo lambs showed less ;;early 

variation than the Navajo c.rosebsocïs, which indicated that 

innen ta:ee rather than environment was limiting growth,. 
in the Navajo Sidwell and Grand staff (44) also 

studied Navajo sheep, using data i'rU5.15Ce lambs ever E. 

period of about 10 years. They reported that year of 

birth, age of dam, breeding of sire, type of birth and 

rearing, ne. of lamb, and, of course, age of lamb at 

weaning were all measurable environmental factors having 
important effects upon the weaning weight of the lamb. 

site 

- I 

i 

lambs. 



15 

Singles averaged 11.2 pounds heavier at weaning than twins 

and 2.;i pounds heavier than twins raised as singles. Ewe 

lambs averaged 4.4 pounds less at weaning than ram lambs. 

de Baca et al. (18, p. 67C) found that lambs born as 

singles from crossbred ewes averaged 17 pounds more at 

weaning than did lambs born as twins and that birth type 

imparted the greatest barrier on growth of any of the 

environmental factors studied. They found that birth 

weight was the most influential of all the variables 

studied affecting weaning weight. Hampshire -cross ewes 

produced the fastest growing lambs of the 4 breeds compared. 

Blackwell and Henderson (4, p. 842) reported the age 

of the dam to have no significant effect on the weaning 

weight of Dorset lambs under farm conditions. 

An interesting report on mice by MacArthur and 

Chiasson (34, p. 303), who selected for body weight, 

indicates a greater increase in "fleshing and obesity" 

than in skeleton and a greater relative increase in body 

length than in length of ears, feet, or tail. 

Sinclair and Kunkel (46) noted that lambs which 

gained well under feedlot conditions also had greater 

development of the mucosae of the rumen. The length of 

the papillae appeared to be the criterion most closely 

related to previous rate of gain. 

. 

, 
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Kunkel (30, p. 6) states that, on the basis of 

prima -facie evidence, it appears unlikely that one is able 

to select animals for improved rate of growth by selection 

for a certain body conformation, but the rate at Which an 

animal approaches :maturity may be related to body struc- 

ture. This interesting possibility was s'ättes-ted by 

Patrushev in 1940 (38, p. 484) to exist within breeds of 

cattle but, at present, remains untested and unverified. 

Patrushev suggested that, among cattle, microeurysomal 

individuals --which at maturity have the minimum height at 

the shoulders and maximum relative width, girth and 

length- -tend to be the more rapidly maturing cattle, 

reaching their maximum development at earlier ages. The 

leptosomal cows which have relatively small girth, thin 

bones and light weight, are of a type associated with 

retarded development. The 'ilacroeury som.es have an inter- 

mediate growth precocity. Patrushev held the opinion that 

within the limits of a breed there are gradations of sev- 

eral morphophysiological types and these types should :'arum 

the bases for selection of animals as to the elements of 

precocity. Unsubstantiated as Patrushev's hypothesis may 

be, osteodystrophic ( "snorter ") dwarf and comprest Hereford 

cattle, both microeurysomal types, tend to reach maturity 

at an earlier age than do their normal -sized counterparts./ 

A great deal of work has not been done on linear body 

' 
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measurements in live sheep. 3rody (9, p. 629) believed 

that the height at the withers is the best index of the 

genetic size of an animal, independent of food supply. 

Phillips and Stoehr (39) repeated 33 different live body 

measurements 11 times in an effort to test accuracy of the 

measurements. Several days were required to measure indi- 

viduals in certain groups. Measurements on unshorn animals 

were, in general, less accurate but the following such 

measurements were considered reasonably accurate: height 

at the withers, height over the looks, width at the hook 

bones, and circumferences of the nest and middle. The 

following were included among the most accurate measure- 

merits; height at withers, length from front of scapula 

to pin bones and to hook bones, width of shoulders, depth 

of chest, depth of middle, circumferences of the chest, 

middle and foreshank, and width at chest. Measurements 

made from photographs were generally inaccurate. 

Knight et al. (29) reported that the relationship 

of both live animal and carcass measurements to percentage 

yield of wholesale cuts was low, but that carcass length 

was significantly correlated with the following live 

measurements: rump length (0.50), hip width (0.44), 

foreleg length (0.45), metatarsus plus tuber calcis 

length (0.57) and leg circumference (0.50). They con- 

sidered none of these correlations to be high enough to 

' - 
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be of predictive value. The metatarsus plus tuber ealcis 

length was more highly correlated with rib -eye area (0.66) 

than any of the other live measurements. No direct 

adjustments were made for either age or weight of the 26 

*ether and ewe lambs which made up this study. 

A measurement on the live lamb that would accorately 

predict the meatiness of the carcass would be highly use- 

ful. i3otkin et el. (8), using cross -sectional leg area as 

an indicator of meatiness, found that the best predictor 

of this leg area (r 0.91) was live cannon bone circum- 

ference divided by 6 times the live cannon bone length. 

They felt that actual measurements on the dried cannon 

bone were not much more accurate in predicting meatiness 

than were such live bone measurements. The correlations 

as calculated in this study were confounded by age and 

size. Rupnow, Galgan and ?ichter (42) studied 3 breeds 

of lambs and found significant correlations between live 

length of loin and carcass length of loin, live body 

length and carcass length, live hind leg length and car- 

cass shark length, and live chest width and carcass 

shoulder width. role (14, p. 121) studied 32 lambs that 

were slaughtered at a constant weight. Re computed the 

average width of lamb by averaging the live widths at the 

shoulder, rib, loin and rump. This computed average width 

had the highest correlation (0.97) of all measurements 
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made to average daily gain. .Average depth of body was 

not significantly correlated with average daily gain. 

Lush (31, p. 18), reporting on work with steers as 

early as 1932, found that the live body measurements most 

likely to result in a high dressing percentage were a 

large heart girth in connection with a shallow chest, a 

wide loin, a large flank girth, a heavy initial weight, 

a small paunch girth, a head narrow at the eyes and a short 

height over the hips. 

Hammond (21, p. 55) reported that a short, small 

head and neck and broad shoulders generally go together 

with short cannons and "well led down" legs, and that 

these measurements can be used to judge the value of the 

animal from a breeding point of view, even though it is, 

in poor condition. 

Results of sex comparisons on live lamb conformation 

and condition scores generally indicate some advantage for 

the ewe lamb. Hazel and Terrill (24) and Sidwell, Price 

and Grardstaff (45) found that ewe lambs rbs scored slightly 

better for condition than ram lambs. de Baca and Bogart 

(17), however, reported no differences attributable to 

sex in crossbred lambs in either condition or conformation 

scores. The latter workers found that birth type con- 

tributed the greatest comparative effect on condition 

. 
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score of any of the factors studied, twin lambs scoring 

from 5.2 to 10.3 points lower on a 100 -point scale than 

single lambs. Conformation score seemed to be largely 

dependent on the condition of the lamb at the time of 

scoring. 

Hazel and Terrill (24) reported that inbreeding had 

a noticeably detrimental effect upon body conformation and 

condition, and weaning weight. Terrill, Sidwell and Hazel 

(48) in a later study on yearling rams found that years 

and inbreeding were the only factors having important 

effects on conformation and condition. In all these 

studies on conformation and condition, however, single 

lambs averaged somewhat better in conformation score than 

twin lambs. Sidwell, Price and Grandstaff (45) reported 

that ewes 4 to 7 years old produced lambs having more con- 

dition than either younger or older ewes. 

Although the use of an index when selecting for im- 

portant economic traits is not favored by some researchers 
with other species, it has served as a useful tool with 

sheep. Hazel and Lush (23) and Bogart (6, p. 237) all 

have felt that the index is the most effective method of 

selection when more than one character per individual is 

considered. 

. 

.. 
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External Carcass Measurements 

Hammond (21, p. 120) summarizes the main requirements 

for good quality in sheep carcasses as follows: (1) short - 
boned and well- filled legs which are u- shaped rather than 

v- shaped, with a covering of fat carried down to the 

hocks; (2) a wide, well -filled loin with a deep loin -eye 

muscle with just the right amount of fat (about 5 milli- 

meters) over it; and (3) a small depth of rib with not 

much weight there or in the neck for they are both low- 

priced joints. He reminds us that difficulties of obtain- 

ing good quality in light carcasses are much greater than 

in obtaining quality in heavy carcasses. 

Many workers agree that external carcass measurements 

have their greatest usefulness in indicating the develop- 

ment of the skeletal framework of the animal and its 

general body conformation. Palsson (36, p. 560) and 

Walker and McMeekan (50, p. 54) are among the workers 

reporting this. Palsson (36, p. 574), who made 11 dif- 

ferent external carcass linear measurements, found that 

the length of the tibia plus tarsus and the length of the 

fore -cannon were the most useful external carcass measure- 

ments correlating highly with the total weight of the 

skeleton (head and feet excluded). Walker and McMeekan 

(50, p. 51) found that, of the three external measurements 
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they made, length of tibia plus tarsus X width of gigots 

(hips) yielded the highest correlation with total carcass 

muscle and they stated that such a measurement would also 

be correlated with total carcass bane. This followed from 

their finding a strong correlation between total weight 

of bone and muscle in the carcass. Robinson et al. (40, 

p. 345) made 16 different external carcass measurements 

and found length of leg to give the best discriminating 

value between grades on all weight classes of carcasses. 

Depth of thorax ranked second in value, length of carcass 

fifth, and width of shoulder seventh. Certain combinations 

of measurements were more discriminating of carcass grade 

than were single measurements. Thompson (49, p. 174 -175) 

points out that the width of the leg (gigots) should 

exceed the length of the leg, at least as heavy carcasses; 

that the longer the carcass the better, so long as it is 

not accompanied by a reduction in muscle thickness; and 

that a shallow thorax is desirable because it m ntains 

some of the cheaper cuts of lamb. Coop and Clark (15, p. 

165) seemed to feel that length of leg was the best single 

index of carcass "quality ". 

McMeekan and Walker (33), in a study involving approxi- 

mately 3,000 ewes, concluded that there was no material 

advantage in selecting breeding ewes on the basis of car- 

cass conformation. In each of three different years they 
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selected 10 per cent or fewer of the most short legged and 

blocky ewes from a line of 1000 ewes and tested them 

against the 10 per cent that were the longest legged, most 

rangy and of the poorest carcass type. External carcass 

measurements were made on both the ewes and their lambs. 

Only Southdown rams were used. They felt that their re- 

sults substantiated the low heritability estimates reported 

for carcass conformation in the breed they were studying 

or else indicated the marked dominance effects of the 

Southdown breed when mated to a long- wooled breed. 

Although the trend has been toward smaller, leaner 

carcasses, Thompson reminds us (49, p. 168 -169) that 

lightness of weight and leanness, in themselves, present 

an inadequate description of quality. Thickness of flesh- 

ing is most important because the ratio of meat to bone is 

greater in the blocky joint and such a joint dries out 

less during storage and cooking. 

Internal Carcass Measurements 

Internal carcass measures are more useful than exter- 

nal carcass measures as indices of the relative proportion 

of bone, muscle, and fat in the whole carcass or its 

parts. Although this work is very time -consuming, con- 

siderable data have been accumulated on this type of 

- 
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carcass measurement. Palsson (36, p. 574) found that, for 

estimates of muscle and fat in the whole carcass, internal 

measures definitely gave better estimates than external 

measures. Length plus width of loin -eye muscle gave the 

best index of total carcass muscle. For total carcass 

fat, the combined leg and loin joints provided a much more 

reliable basis than the leg alone. The later work of 

Barton and Kirton (3) agrees with this. Palsson (36, p. 

597) reported that the breeds differed much more in depth 

than in length of the loin -eye muscle and that this con- 

firmed the hypothesis that breeds differ much more in late 

than in early developing characters. He felt that breed 

improvement for meat consists therefore in acquiring 

greater development of these late- maturing, often very 

important characters. 

In the study by Walker and McMeekan (50, p. 58) , the 

correlation of length x depth of the loin -eye muscle at 

the last rib with the total weight of muscle in the car- 

cass was not significant. Thompson (49, p. 175) reported 

a tendency for the length of the loin -eye muscle at the 

last rib to be longer in those breeds which are also 

longer in the leg. Palsson found (36, p. 572) that in the 

lambs he studied (all wethers) one leg served as an excel- 

lent "sample joint" for estimating all three of the major 

constituents in the whole carcass, but that one leg plus 
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the loin gave slightly better estimate of total muscle. 

In older sheep (10 -13 month old hoggets) the loin is as 

good as one leg for estimating the three constituents in 

the whole carcass, which confirms the opinion that a late 

developing part gives a better estimate of the total car- 

cass of more mature animals than an early developing part. 

Palsson (36, p. 571) stressed several advantages of 

using the leg and the loin for sample joints. Among them 

were the greater precision of their removal from the rest 

of the carcass and their relative ease of dissection. 

Barton and Kirton (3) reported only slightly better pre- 

dictions for the weight of whole carcass muscle or bone 

when using both the leg and the loin than when using the 

leg alone. 

Shorland et al. (48, p. 84) recommended that the loin 

be used as the representative sample joint for estimating 

the chemical composition of the whole carcass. 

Several workers have studied the weights of different 

lamb carcass joints or cuts by expressing the weight of a 
joint as a percentage of the total carcass weight, gener- 

ally after the removal of the head and feet. Palsson (37, 

p. 3) reminds us of a disadvantage of this method. The 

proportion of one part is affected by changes in the other 

parts, so that it is often not clear whether one part is 

actually small or just appears to be so owing to another 



part being abnormally large. Clarke and McMeekan (13, p. 

9 -12) report that a typical Down quality export lamb with 

a 32 -pound carcass consists of 3 1/2 lbs. of bone, 16 1/4 

lbs. of muscle, 10 3/4 lbs. of fat, and 1 lb. of inedible 

tissue or tendons. In all the weight grades they studied 

the percentage of bone in the joint increased in the fol- 

lowing order: loin (lowest percentage of bone), pelvis, 

neck, legs, thorax, and shoulder. The legs had the highest 

percentage of muscle (62 =66 %); the loin and shoulders, 

neck, thorax, and pelvis following in the order given. 

The pelvis was the "fattest" joint (30 -47%), with the 

loin, thorax and neck, shoulder and legs (15 -22%) follow- 

ing in the order given, In contrast to the percentage of 

bone, which decreased, and the percentage of muscle, which 

fluctuated, the percentage of fat consistently increased 

with increasing weight of the carcass. Rupnow, Galgen, 

and Richter (42) found that the variation in the percent- 

ages of wholesale cuts within 3 different breeds was 

greater than between the breeds. Knight et al. (29) re- 

ported that, at a uniform finish, variation in body size 

and shape exerted little influence on cut -out percentages 

(both within and between breeds), but that, within breeds, 

as skeletal size increased there was a corresponding in- 

crease in length, but not depth, of the loin -eye muscle. 

The per cent of shoulder was significantly correlated with 

26 
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carcass length, and both marbling scores and specific 

gravity determinations t :dicated a greater amount of 

inter -muscular and intra- muscular fat in the Southdown than 

in the Suffolk -cross or Rambouillet lambs. Kemp, Bull, 

and Bean (27) reported that the combined percentages of 

the leg, loin and rib cuts did not change appreciably with 

carcass grade. Individually the percentages of leg, 

shoulder, neck, foreleg, and kidney increase, but the 

dressing percentage, and the percentages of loin, breast 

and flank, and rack decrease with a decrease in grade. 

The average dressing percentages of the 45 Western, range - 

type black -face wether lambs by grades were: Prime, 53.9; 

Choice, 50.5; Good, 50.7; and Utility, 47.1. These per- 

centages were determined by using shorn live weights 

(ranging from 70 to 119 lbs.) and cold dressed weights. 

Many workers have made cross -sectional loin -eye 

muscle measurements in lambs, this being a late maturing 

part of the body. Cole (14, p. 121) reported no signifi- 

cant differences in the loin -eye areas from 32 feeder 

lambs of various breeds and carcass grades but at a con- 

stant weight. Ross, Sellers and Zobrisky (41) reported 

highly significant correlations between loin -eye area in 

progeny from 4 outstanding Hampshie rams and each of the 

following: weight of leg, weight of trimmed shoulder, and 

weight of trimmed loin. The association with the trimmed . 
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loin weight was much higher for twin lambs than for 

singles. Rupnow, Galgen and Richter (42) reported a 

correlation of 0.30 on 50 lambs between camera and tracing 

loin -eye areas. Bailey, Pope and Chapman (1) found a high 

correlation between loin -eye area and each of the follow- 

ing: 120 -day weight, carcass weight, and width of gigots. 

The amount of fat in the lard carcass varies more in 

general, than the amount of muscle and bone. Hammond (21, 

p. 124) feels that the optimum amount of fat in the leg of 

lamb is about 15% and that this level is reached at about 

4 months of age under good feeding conditions. Thompson 

(49, p. 176) felt that the most important fat measurement 

in lamb carcass studies was that taken immediately over 

the thickest portion of the loin -eye muscle. Cole (14, p. 

121) found that average daily gains were not significantly 

associated with the fat thickness over the back. Kennick 

(28, p. 25 -26) recommended that 3 measures of fat thick- 

ness over the loin -eye be taken and averaged in lamb car- 

cass contests. He felt that contest carcasses should be 

grouped into 5 categories, the top category requiring a 

minimum loin -eye area of 4.5 square inches per 100 pounds 

of carcass weight (40 to 45 lb. carcasses) and having a 

maximum average fat covering over the rib of 0.35 inches. 

Dressing percentage, carcass weight, and live probe 

measurements are all indices of carcass fat content that 



n 29 

do rot involve cutting of the carcass. Barton and `:'irtor_ 

(2, p. 120) found that the carcass weight index was not 

subject to as much error of measurement as was the speci- 

fic gravity index and was not as likely to be influenced 

by seasonal feed conditions as was the dressing percentage 

index. The specific gravity method was not sufficiently 

accurate for carcass fat determination, particularly at 

the lower levels of fatness. 

Wilford and Garrigus (51, p. 8) found that Prime 

Kentucky lamb carcasses had a higher dressing percentage 

than choice Kentucky carcasses but that there were no 

such significant differences between Choice and Good grade 

Western lambs that had completed a 100 -day fattening 

period. The Choice grade Western wether carcasses produced 

fatter racks than did the Choice Kentucky wethers, but the 

Choice Kentucky ewe lambs produced fatter racks than the 

Choice Western ewe lambs. They also reported (51, p. 44) 

that typical Kentucky wether lambs had a slightly higher 

percentage of lean in their major cuts than did typical 

Kentucky ewe lambs. 

It is a popular misconception that fine bone is asso- 

ciated with high quality in meat animals, but actually the 

reverse is true. McMeekan (32, p. 89) states that the 

blockiness of the highly improved meat animal has been 

secured by a distinct shortening and thickening of the 
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bones, a short thick bone being surrounded by deeper mus- 

cles. Palsson (36, p. 574) found that the weight of the 

fore -cannon bone gave the most efficient single index for 

total carcass bone and (36, p. 597) that long cannon bones 

should be vigorously selected against, at least in those 

breeds intended for fat lamb production. He stated (37, 

p. 9) that, in lambs, the total weight of the skeleton as 

estimated from the weight of the cannon bone would be 

slightly over -estimated in the late -developing and under- 

estimated in the early -developing breeds. He found that 

the weight : length ratio gave the best readily obtainable 

measure of the average thickness of the cannon bone (37, 

p. 14). Wythe (52), using this same ratio with steer 

carcasses, found that it correlated highly with the weight 

of several trimmed wholesale cuts. Orts' study (35, p. 

57), also on steers, indicated agreement with Wythe's 

simple correlations. 

Palsson (37, p. 57 -58) also reported that, at 4.5 

months of age, the Southdown X Romney had the smallest pro- 

portions of bone in all the joints in the breed groups he 

studied. The percentage of bone in the whole carcass 

varied from 10.1 to 15.4 per cent. The leg joint contained 

the greatest weight of tendons. 

Botkin et al. (8) reported that the circumference of 

the dissected cannon bone had the highest correlation with 

, 

. 

. 



31 

both cross -sectional leg area and loin -eye area of all 

carcass cannon bane measurements made, and that the cannon 

bone width at the narrowest point was associated more with 

loin -eye area than width measurements made at either end 

of this bone. 

When Palsson (36, p. 623) summarized his extensive 

study he strongly recommended the use of early maturing 

ram breeds, such as the Southdown, for the production of 

early lambs of relatively light weight (30 to 50 pound 

carcasses). 

One of the phases of carcass study now receiving more 

emphasis is that involving tenderness of the edible meat. 

Brody (9) pointed out that the more rapidly growing animals 

produce carcasses with greater tenderness of meat. Cover 

et al. (15, p. 1) concluded that it seemed doubtful that 

fatness influenced tenderness in lamb to any marked extent 

and that neither fatness nor thinness can be used as a 

guide to tenderness. Rupnow, Galgan and Richter (42) did 

not find significant differences between 3 breeds in the 

Warner- Bratzler shear test for tenderness of core samples 

taken from the 11th and 12th rib cut. 

. 
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MATERIALS AND METHODS 

Three studies were conducted with lambs. In all 

studies live animal, external carcass, and internal car- 

cass measurements were made. Indices were calculated for 

each sire in two of the studies. In one study organoleptic 

data were obtained. One objective common to all three 

studies was to determine which live body measurements were 

correlated sufficiently with certain carcass measurements 

to have predictive value. Other outcomes expected by the 

author were a better understanding of growth processes in 

lambs and an answer to the question, "Do the higher 

indexed rams generally sire the more desirable lambs ?" 

The three studies were: 

(1) The Constant -20e Lamb Carcass Study. 

This study was designed primarily to test the 

relationship of certain live animal measurements with sev- 

eral external and internal carcass measurements. All lambs 

were essentially the same age at slaughtering time. The 

internal carcass measurements included organoleptic work. 

(2) The Suffolk Sire Evaluation Study. 

Several growth and carcass characteristics were 

studied using four inbred lines of sire and 21 different 

sires. An index was calculated for each sire. 
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(3) The Suffolk -Southdown Sire Carcass Study. 

Besides providing a comparison between two pure 

breeds, this study differed from the other two primarily 

by providing data on fore cannon bone measurements and 

data on yields of retail cuts. 

The Constant -age Lamb Carcass Study 

For several years Oregon State University has main- 

tained a flock of about 250 breeding ewes on the Hill 

Pasture Farm. About half of these consist of four inbred 

lines of registered Suffolks. The others are of Cheviot, 

Columbia, and Dorset breeding and are being used in the 

development of a new breed of sheep, the Willamette breed. 

The inbred Suffolk lines will hereafter be referred to as 

Line 0, Line I, Line II, and Line III, In the 1960 

breeding season three of the Suffolk lines were crossed 

as follows: I X II, I X III, and II X III. Lambs were 

selected from each of these line crosses for composing 

three of the seven groups that were included in the Con- 

stant -age Study. The other groups were: Line 0 Suffolks, 

Cheviot -Columbia male X Dorset -Columbia female, Dorset - 

Columbia male X Cheviot -Columbia female, and ,illameú tes. 

The number, identification and index of the sires involved 

in each of the seven groups are shown in Table 1 along 

with the inbreeding coefficients of the Suffolk sires. 

, 
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Table 1. Identification, indices and inbreeding 
coefficients of sires used in the Constant -age 
Carcass Study. 

Group 

Suffolk Line 0 

Suffolk Lines I x II 

Sires 

Suffolk 
Sire 
Line Index* Fx 

yYJ 

17 
K 100 
K 150 

O 6.12 6.25 
O 6.45 9.38 
O 7.37 17.19 

J 144 
K 170 

I 1.73 17.19 
I 1.34 6.84 

Suffolk Lines I x III 
I 37 III 4.25 14.06 
J 61 III 2.87 7.80 

Suffolk Lines II x III I 49 II 
I 85 II 

0.66 1.56 
2.98 7.42 

C-K male x D-K female** 
I 16 
I 97 

.110 MN 

OP OOP 

4,29 -- 
4.09 -- 

D -K male x C -K female** 
I 23 
I 86 

5.53 -- 
2.54 -- 

Willamette crossbreds 
J 78 
K 91 
K 121 MIS IMP 

6.70 -- 
5.69 -- 
4.26 -- 

`" See discussion of materials and methods, page 33, for 
explanation of index. 

C is Cheviot, D is Dorset, K is Columbia. 
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All ewes were individually mated. Each of the seven 

groups were composed of five lambs except the Suffolk Line 

II X Line III group which consisted of only three lambs. 

All lambs were intact males. They were born from February 

8th to March 13th. Birth weights were taken to the nearest 

tenth of a pound within one hour after birth. Lambs were 

eartagged and docked within twelve hours after birth. They 

were paint -branded with their eartag number on both sides 

of the body. he dam was also branded with the eartag 

number of its lamb or lambs. Vaccination for tetanus and 

entertoxemia was administered by an O. S. U. veterinarian. 

All lambs had access to a creep -fed 14% protein ration 

consisting of one part of protein pellets and three parts 

of rolled oats and barley. 

The male lambs were selected for the 1961 carcass 

study primarily on the basis of early vigor and satisfac- 

tory birth weight. It was hoped at the outset that only 

singles would be selected but due to a lack of lambs in 

certain groups, four lambs born as twins to ewe lambs were 

selected. Two of these were in the Suffolk Lines I X II 

group and one was in each of the other Suffolk linecross 

groups. 

All lambs were weighed to the nearest pound approxi- 

mately every two weeks and growth curves were made on all 
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33 lambs. Lambs were weighed between 1:00 pm and 2:00 pm 

the day before slaughter. Eight live body measurements 

were made and each lamb was scored for type and for condi- 

tion immediately after the weighing. Five men, all with 

much experience in animal husbandry, scored each lamb for 

type and for condition on a 100 -Point scale and the aver- 

ages were calculated from the five scores. On the after- 

noon before slaughter each animal was photographed behind 

a 4 x 4 inch wire 

The live body measurements were all made to the 

nearest millimeter by the same operator. The position on 

the lamb where each measurement was taken is shown in 

Figure 1. A sliding caliper was used to measure side body 

length, shoulder width, body width at heart, chest depth 

and loin width. A steel tape was used to measure top body 

length, heart girth circumference and hind leg length. 

Both the tape and the caliper were graduated in centimeters 

and millimeters. All lambs were unshorn and all measure- 

ments were made from the left side. 

After approximately 24 hours without feed the lambs 

were slaughtered. The variation in age at slaughter was 

only from 101 to 107 days and this was considered to be 

small enough to eliminate age as a significant variable. 

Only 4 of the 33 lambs were represented by the age extremes. 

Immediately before slaughter a final body weight 

grid::. 



Figure 1. Photograph of Suffolk ram lamb illustrating where live linear measurements 
were taken in the Constant -age Study. Numbers of points at which width or 
circumference measures were taken are circled. 1. Depth at chest. 
2. Heart girth circumference. 3. Width at heart. 4. Width of shoulder. 
5. Side body length. 6. Top body length. 7. Width of loin. 
8. Hind leg length. 
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measurement was made to the nearest 1/2 pound. Lambs were 

killed by bleeding and skinned and dressed :' in the usual 

manner. The following endocrine glands were removed 

promptly, trimmed and weighed to the nearest hundredth of 

a gram: thyroid, adrenals, testes, and pituitary. The 

right and left adrenals and testes were weighed separately. 

Immediately after slaughter each lamb was washed with hot 

water, allowed to drain for about 1/2 hour and then weighed 

to the nearest 1/2 pound. The kidneys were the only 

internal organs included in all carcass weights. 

Immediately following the recording of the washed 

carcass weight, the carcasses were placed in a cooler at 

about 330F. After a 48 -hour shrinkage period the follow- 

ing carcass measurements were made in the cooler: carcass 

length from the anterior edge of the 1st rib to the 

anterior point of the aitch bone, carcass width at the 

widest pert of the hind legs and carcass width at the 

widest point of the shoulder. The first measurement was 

made with a steel tape and the others with the same caliper 

used for taking live body measurements. At this time the 

following carcass scores were also made: leg conformation 

score, leg cover score, shoulder cover score, overall car- 

cass conformation, carcass finish score, and carcass grade 

to the nearest third of a grade. The first three scores 

were given as a rating from 4 to 1, with 4 being the most 
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desirable. Overall carcass conformation, carcass grade 

and carcass finish were coded for statistical analysis. 

Immediately following removal from the cooler (after a 48- 

hour shrinkage period) each carcass was weighed and then 

photographed in color with a 35 mm camera. The carcasses 

were cut according to the method illustrated by Hoke (25, 

p. 165) with the following exceptions: only one flak cut 

was made and the sirloin was not separated from the leg 

(see Figure 2). After weighing the wholesale leg cut the 

two legs were separated by sawing through the center of 

the back and tail vertebrae. The tibia was removed from 

each leg and, after light trimming, the combined weight of 

both legs was again recorded. Next, the left trimmed leg 

was weighed separately, boned, and the weights of the 

boned left leg and the left leg bones were recorded. The 

loin cut was also reweighed after trimming. The whole 

shoulder was boned and the weights of the boned cut and 

of the shoulder bones were recorded. The rack was wrapped 

promptly, sharp frozen, and stored at 00F. for later ten- 

derness, cooking and taste panel evaluation. 

A colored photograph was taken of the whole shoulder 

from the view. A tracing of the loin -eye 

muscles was made promptly after cutting at the 12th rib 

cut, and the area of each longissimus dorsi muscle was 

posterior 



Figure 2. Diagram illustrating how the carcasses were separated 
into wholesale cuts in the Constant -age Lamb Carcass 
Study. 

t." 

SHOULDER 
RACK LOIN LEG 

BREAST and 
SHANKS 



41 

later measured from the tracings. This area was measured 

to the nearest hundredth of a square inch with a polar 

planimeter. The length of the loin cut and of the rack 

cut was measured with the sliding caliper. The depth of 

fat at the 12th rib cut over the center of the right loin - 

eye muscle was measured with a millimeter ruler. All 

linear carcass measurements were made to the nearest 

millimeter. All weights on the chilled carcass and its 

parts were taken to the nearest ounce and converted into 

the nearest whole gram Photographs of typical cut 

shoulders and chilled thole carcasses from six of the 

lambs in this study are shown in Figure 3. 

After approximately one month's storage period at zero 

degrees Fahrenheit, the racks were taken from the freezer, 

weighed and cooked in uncovered pans without defrosting. 

Approximately half the racks were cooked the first day and 

the other half the following day. They were roasted in an 

oven at 325 degrees Fahrenheit to an internal temperature 

of 168 degrees Fahrenheit as measured by a thermocouple 

inserted into the center of the muscle, the thermocouple 

being attached to a recording potentiometer. Cooking data 

recorded were: weight cooked, per cent drip, and the 

number of minutes per pound to cook. When the proper in- 

ternal temperature was reached the loin muscle was removed, 

sliced with an electric slicer aad immediately served to 

, 



Figure 3. Photographs and related descriptive data for typical cut shoulders and chilled whole 

carcasses from six male lambs in the Constant -age Carcass Study. 

Breed : 

Days age at 

Suffolk Suffolk Suffolk Crossbred Crossbred Crossbred 

slaughter : 104 105 105 104 105 108 

Weaning wt., lbs.: 71 85 78 69 75 75 

Shoulder wt., 
lbs. a oz.: 7/9 9/2 8/4 7/4 8/3 8/0 

Lamb No. L 28 L 44 L 50 L 38 L 47 L147 

1 
Chilled wt., lbs. 33.0 41.0 36. 5 31.5 33.0 34.5 

Length, cm. 57.3 48.7 50.2 53.7 49.1 53.5 
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the taste ,panel or sheared in the shear press. A modified 

Kramer type of shear press was used to measure tenderness 

of the cooked longissimus dorsi muscle. (This was in 

addition to a tenderness rating given by the taste panel.) 

Cross section slices of the muscle stripped of external 

membrane and fat and having a thickness of 3/8 inch were 

sheared per se. Each sample consisted of four cross sec- 

tion slices. The samples varied in weight from 21.4 to 

47 grams. Each sample was sheared three successive times. 

The shear force curves were recorded simultaneously with 

the shearng of the samples. The product of the height 

of the curve times 20 equals the total force in pounds 

(1 110 inch deflection in curve height equals 20 lbs. of 

force). 

The tenderness and taste panel consisted of seven 

members who were trained prior to the tests. They rated 

the cooked lamb on a seven -point hedonic scale. Besides 

rating the cooked lamb for tenderness, the panel also 

rated it for aroma, flavor of lean, juiciness, texture, 

flavor of fat, and composite score. 

Per cent loss of weight in cooking was calculated by 

dividing the difference between the raw and cooked weights 

by the raw weight and multiplying by 100. 

' 
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The Suffolk Sire Evaluation Study 

Starting with the breeding season of 1957 and for the 

next three successive breeding seasons a group of regis- 

tered Suffolk rams was sent from the Oregon State Univer- 

sity Hill Pasture farm to the Eastern Oregon Experiment 

Station at Union, Oregon. The rams were selected primarily 

on the basis of an index and they were all semen tested 

before shipment. The number of rams sent each year and a 

description of each ram 3.s indicated in Table 2. It will 

be noted that two of the rams used the third breeding 

season were again used during the fourth breeding season. 

The rams were selected from four inbred lines and were 

crossed at Union on Columbia, Targhee, and Columbia X 

Targhee ewes. Each sire group was pasture mated. The 

number of lambs included in this study by year, sex and 

line of sire is shown in Table 3. All normal lambs were 

included in some phase of the study. The lambs were born 

from January 12 to February 24 in 1958, from January 10 to 

February 17 in 1959, from January 11 to February 6 in 1960 

and from January 4 to February 14 in 1961. Each lamb was 

weighed to the nearest tenth of a pound and eartagged 

shortly after birth. Males were castrated the first day 

of life. Management of the flock was conducted in accord- 

ance with recommended commercial practices for eastern 

Oregon. prom approsd. mately two weeks of age until weaning 

. 

. 

. 



Table 2. Identification, indices and inbreeding 
coefficients of the sires used in the Suffolk 
Sire Evaluation Study. 

Year Sires Line of Sire 

1957-58 

G 88 
H 129 
G 9 

H 78 
G 59 
H 23 
G 95 
H 94 

I 9 

I 105 
I 132 

1958-59 I 49 
I 85 
I 37 
I 153 

4.10111111111.11.11104.401010., 

1959 -60 

0 
I 

I 

II 
II 

III 
III 

J 1 

J 27 
I 32 
J 61 

1960-61 

J 1 
J 10 
J 27 
J 156 

o 
o 
o 
o 
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Fx Index* 

0.00 86.67 
12.65 76.52 
9.38 82.35 
9.38 82.30 
0.00 82.20 
6.25 71.50 
9.38 83.87 
3.13 74.17 

9.38 4.97 
5.08 4.01 

13.67 4.24 
1.56 0.66 
7.42 2.98 

14.06 4.25 
16.41 1.38 

6.64 4.87 
6.25 1.29 
9.38 0.82 
7.81 2.87 

6.64 4.87 
8.20 3.33 
6.25 1.29 
9.38 3.51 

* See discussion of materials and methods, pages 52 -53, for 
explanation of index. 
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Table 3. Number of lambs in the Suffolk Sire Study by 
year, lire of sire, and sex. 

Year 
Number of Lambs 

Line of Sire Male Female Total 

1957 -58 

0 
I 

II 
III 

16 
15 
15 
11 

11 
16 
20 
14 

27 
31 
35 
25 

1958 -59 

0 
I 

II 
III 

8 

14 
15 
15 

5 

19 
8 

10 

13 
33 
23 
25 

1959 -60 0 
III 

12 
11 

11 
9 

23 
20 

1960 -61 0 23 19 42 

Totals 155 142 297 

5 
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all lambs had access to creep -fed grain. During the first 

three years of the study this grain was whole barley and 

in 1961 whole oats was fed. 

Live body measurements were made on all normal lambs 

in this study shortly after shearing and at weaning time. 

These measurements were: width at the heart, depth of 

chest, loin width, loin length, and heart girth circum- 

ference. Loin length was measured from the anterior tip 

of the ilium to the posterior edge of the 13th rib. All 

lambs were scored for condition and conformation at wean- 

ing by a committee of two trained animal husbandmen. 

Average daily gains and 120 -day weights were calculated 

without adjustment for ace of dam, type of birth, or sex 

of lamb. Live shoulder width was measured only in 1958 

and live body length only in 1959. The latter was measured 

from the posterior tip of the ischium just under and beside 

the dock to the foremost point of the superior extremity 

of the humerus. Live hip width was measured the first two 

years only. All live body measurements were made with a 

sliding caliper and a steel tape to the nearest millimeter. 

In 1958 three lambs from each sire were selected at 

weaning time for carcass study. The last three years 63, 

all 44, and 34 lambs respectively were selected for car- 

cass study. Lambs selected for slaughter were expected to 

produce carcasses grading USDA choice or above and produce 

a minimum carcass weight of 40 pounds. All slaughtering 

. 
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was done within six days after weaning at a commercial 

packing plant". A shipping weight was recorded at Union 

just prior to shipment. Carcass data collected at Portland 

one or more of the four years included: warm weight; 

chilled weight; carcass grade; overall carcass conforma- 

tion; width at the hind legs; length from the first rib 

to the aitch bone; width at hips; width at first rib; 

length from the hock to the crutch, hock to stifle, and 

break to knee; depth cf thorax at the fourth rib; 

depth of fat at the twelfth rib; carcass finish; leg cover, 

shoulder cover, and leg conformation scores; length of the 

cut rack; and loin -eye area. 

In 1958 and 1959, after slaughtering in Portland, 

24 and 33 carcasses respectively were shipped by refriger- 

ated truck to a second packing plant2 for cutting. A cold 

carcass weight was taken just prior to cutting. The car- 

casses were cut and their parts measured in the same 

manner as described on page 36 in the Constant -age Carcass 

Study with the following exceptions: the shoulder and 

neck were weighed together, the shoulder was not boned, 

and no organoleptic data were collected. Weights were 

converted to grams. 

1 Swift and Company, North Portland, Oregon. 

2 Eugene Packing Company, Eugene, Oregon. 

. 
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The Suffolk- Southdown Sire Carcass Study 

The data used in this study are from the Oregon State 

University Hill Pasture sheep improvement program. This 

study is based on 129 matings and 173 lambs. The dams of 

these lambs were first and second cross Hampshires, Border 

Leicesters, Cheviots and Romneys. "First- cross" ewes were 

the result of mating Lincoln- Rambouillet crossbred ewes to 

purebred Hampshire, Border Leicester, Cheviot and Romney 

rams. The "second- cross" ewes were derived by backcrossing 

the first -cross ewes to rams of their respective sire 

breed (Hampshire, border Leicester, Cheviot, or Romney). 

The lambs for carcass study were sired by two purebred 

Suffolk and two purebred Southdown rams. Eighty -seven 

lambs were Suffolk -sired and 86 were Southdown- sired. The 

lambs were born from February 2nd to March 8th. Birth 

weights were recorded to the nearest tenth of a pound as 

soon as the lambs were dry. Subsequent lamb weights were 

taken to the nearest pound approximately every seven days 

and growth curves were made for all lambs. 

Management of the flock was conducted in accordance 

with recommended commercial practices for western Oregon. 

The sheep were run on pasture at all times and were 

allowed the best pastures during breeding and while nurs- 

ing lambs. Limited grain and alfalfa hay were fed during 



lambing. All nutritional and climatic conditions were 

considered random or free from bias. Most lambs were 

weaned at approximately 120 days of age, but the range in 

age was from 81 to 145 days. All individual lamb weights 

were corrected to 120 days of age. At weaning time all 

lambs were scored for conformation and condition by a 

committee of three trained animal husbandman. 

Immediately after weaning all lambs were slaughtered 

at a commercial packing plants. The carcasses were placed 

in a cooler at about 330F. Chilled carcass weights were 

recorded and the carcasses were graded. Dressing percent- 

age was calculated by dividing the chilled carcass weight 

into the weaning weight and multiplying by 100. 

All carcasses were cut and the following carcass data 

were collected; width of hips at the hip bones, width at 

hind legs, width at the first rib, hock -to- crutch length, 

hock -to- stifle length, distance from the break -joint to 

the knee, distance from the point of the shoulder to the 

hip, distance from the hip bone to the first joint of the 

foot, depth of thorax at the fourth rib, width and length 

of the loin -eye muscle at the 12th rib; weights of the 

rack, breast and shank, shoulder and neck, hind legs 

3 Steen Brothers Packing Plant, Albany, Oregon. 

50 
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untrimmed, hind legs trimmed, loin untrimmed, and loin 

trimmed; and the thickness, width, length, and weight of 

the fore cannon bone. The length of this bone was measured 

from the extreme ends. The specific gravity of the fore 

cannon bone was calculated, after weighing in water, by 

the following formula: (air weight minus tare)/volume. 

Also computed were the following: the width X the length 

of the loin -eye muscle, the width plus the length of the 

loin -eye muscle, and the fore cannon bone weight -to- length 

ratio. The percentages of the wholesale cuts (yields) were 

calculated on the basis of the chilled carcass weight. 

All linear carcass measurements were made to the nearest 

millimeter with a sliding caliper or with a steel tape. 

Statistical Procedures 

(1) Procedures Used in All Three Studies 

Average daily, gain was calculated as follows: 

(weaning weight minus birth weight) /age i n days 

at weaning = average daily gain. 

120 -dad adjusted weight was calculated thus: 

weaning weight minus birth weight) 
( age in days at weaning 

,(120) plus 

birth weight = 120 -day adjusted weight. 

Percent carcass shrinkage was calculated by 

dividing the amount of shrinkage by the warm 



carcass weight then multiplying by 100. 

Dressing percentage was calculated by dividing 

the chilled carcass weight just prior to cutting 

by the final live weight just prior to slaughter 

then multiplying by 100. 

The lamb index is involved in only two of the 

carcass studies. It was included as one of the 

correlated variables in the Constant -age Carcass 

Study and it was calculated on all of the Suffolk 

rams sent to the Eastern Oregon Branch Experiment 

Station for the Suffolk Sire Evaluation Study. 

The index is calculated on all lambs weaned on 

the 0. S. U. Hill Pasture farm and is the pri- 

mary measurement used in the selection of sires 

and dams. Since 1950 the index has been calcu- 

lated as follows: the actual weaning weights 

of all lambs are first adjusted to 120 days of 

age, and the type and condition scores of all 

scorers averaged for each lamb. By a regression 

model and matrix inversion correction factors 

are computed and used for correcting applicable 

weaning weights, type scores, and condition 

scores for age of dam and type of birth and 

rearing. For the age of dam correction measure- 

ments for lambs from younger and older ewes were 

52 
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adjusted to a basis of three to five year old 

ewes. For type of birth and rearing, adjustment 

was made to the basis of lambs born and reared 

as singles. The means of the adjusted data for 

weaning weight, type score and condition score 

were calculated next and the standard deviations 

extracted by least squares analysis. The index 

for each laMb was finally computed from the 

following formula: 

2 
( G 11iß ) 

Cond 
Cond ci Conf ̂  

tide 

where Wt s 120 -day weaning weight, 

Cond = condition score at weaning, and 

Conf = conformation score at weaning. 

It will be noted that weaning weight receives 

twice the emphasis in this index as either type 

score or condition score. 

In 1958 the index was calculated by the fol- 

lowing formula: 

(gain per day x 200) + (condition score) 

(conformation score) t 4. 

(2) Statistical Procedures in the Constant -fie 

Carcass Study 

(a) Regression analysis 

The Stepwise multiple linear regression 

" 

Ç index 

fIM 
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analysis was used in this .study: The Stepwise 

procedure enters one variable at a time into the 

regression equation, selecting the variable which 

reduces the variance in the dependent variable 

the most in a single step. This has the effect 

of subtracting the indirect effects of the 

entered variable from the others, leaving a 

truer picture of the relationship between other 

independent variables and the dependent. The 

procedure can continue until addition of another 

variable would not account for a significant 

variance reduction. Advantages of the method 

are: accuracy, (since the simple correlation 

matrix with numbers between .01 and 1.00 is 

inverted and the order of variables used for 

pivoting is controlled); decreased time in com- 

puting with one phase I accounting for several 

problem variations and with no halts from incon- 

sistent equations (variables would not be used 

for pivot if they could not reduce variance); 

and simplicity in use. One may experiment with 

non -linear terms as to the real relationship 

between variables. 

Valuable intermediate information is gained 

with very little added calculation in the 

y 



Stepwise procedure. This can be noted in the 

sample output. One can note variables that are 

exceptionally significant, linear dependence 

within the set of independent variables, and 

possible none- liñearities.: The elements in rows 

and columns of variables considered form the in- 

verse of the original simple correlation matrix. 

The diagonal elements show remaining variances 

in all variables. The lower diagonal element 

is 1 - R2. 

In a general use of the procedure one might 

set the F level at zero for the first trial. 

This would allow a more complete analysis. A 

later Phase II could be rerun at a chosen F level 

for final results. The F level selected depends 

on the degrees of freedom (number of observa- 

tions minus number of parameters estimated includ- 

ing constant) and the desired significance level. 

In the Constant-age Study an F level of one was 

chosen in all but one analysis. In the analysis 

for average daily gain, an F level of one -half 

was chosen. 

Stepwise multiple linear regression analysis 

was run on the following 11 dependent variables 

in the Constant -age Study: 120 -day weight, 

- 
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average daily gain, live condition score, live 
type score, chilled carcass weights loin -eye 

area, dressing percentage, weight of the trimmed 

loin, weight of the left hind leg, and weight of 

the boned left leg. 

For 120 -day weight and average daily gain 

the independent variables included in the 

regression models were as follows: 

1. Birth weight 
2. Type of birth 
3. Type of rearing 
4. Age of dam 
5. Lamb's breeding 
6. Birth date. 

For live condition score, live type score, 
warm carcass weight, chilled carcass weight, 

loin -eye area, dressing percentage, weight of 

trim ed loin, weight of left hind leg, and 

weight of boned left leg the independent vari- 
ables included in the regression models were 

as follows: 

1. Birth weight 
2. Type of birth 
3. Type of rearing 
4. Age of dam 
5. Lamb's breeding 
6. Average daily gain 
7. Birth date. 

The coefficient of determination, which 

estimates the total amount of variation accounted 

. 
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for by the regression model, was calculated for 

each of the regression models. 

(b) Correlations 

Simple correlations between all variables 

were computed. 

Statistical Procedures in The Suffolk Sire 

Evaluation Study 

(a) Analysis of variance 

Analysis of variance was used to determine 

differences between lines of sire, years, sires, 

and year x line of sire interaction terms for 

120 -day weight, average daily gain, live condi- 

tion and conformation scores, live loin width 

and live loin length. When computing the mean 

for each line of sire, each sire was weighted 

equally, regardless of number of progeny weaned. 

(b) General least squares analysis 

General least squares analysis was run on 

two dependent variables, 120 -day weight and 

average daily gain. 

The independent variables included in the 

mathematical models were as follows: 

1. Year 6. Age of dam 
2. Line of sire 7. Sex of lamb 
3. Birth weight 8. Dam's breeding 
4. Type of birth 9. Birth date of lamb 
5. Type of rearing 
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The coefficient of determination was calcu- 

lated for each model. 

(c) Correlations 

All measurements were not taken all four 

years during this study, consequently the dif- 

ferent correlation tables shown in the results 

are not all based on the same number of lambs. 

Simple correlations across all lines of sire 

between all variables were computed. Simple 

correlations within each line of sire were com- 

puted for all variables Where a total of at least 

33 different lambs were measured. 

(4) Statistical Procedures in The Suffolk -Southdown 

Sire Carcass Study 

Only simple correlations were computed in 

this study These were computed between all 

continuous variables recorded except age of dam. 

. 

. 
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RESULTS 

I. The Constant -age Lamb Carcass Study 

For reference purposes, unadjusted mean values for 

all measurements are given in Tables 4 and 5. 

A. Regression Analysis 

In the Stepwise Multiple Linear Regression 

Analysis, the F level chosen both for entering 

and for deleting an independent variable was one, 

except for average daily gain. In this latter 

case, an level of one -half was chosen. 

1. Variation in 120 -day weights 

Four of the independent variables were in- 

cluded in this analysis: birth weight, type of 

rearing, type of birth, and birth date. The re- 

maining two independent variables, age of dam 

and the lamb's breeding were deleted from this 

analysis because the test for significance for 

each of the partial regression coefficients gave 

an F value of less than one. The coefficient of 

determination (R2 s 0.29) for this analysis indi- 

cated that 29 per cent of the total variation 

was accounted for by variations in the 4 vari- 

ables that were included. The regression 

coefficients, the coefficients of determination 

. 
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Table 4. Unadjusted mean values for live animal and 
"external" carcass measurements on 33 ram lambs 
in the Constant -age Carcass Study. 

Character 

Birth weight, lbs. 
120 -day weight, lbs. 
Live type score 
Live condition score 
Average daily gain, lbs. 
Lamb index 

Live heart girth circumference, cm. 
Live side body length, cm. 
Live top body length, cm. 
Live shoulder width, cm. 
Live width at heart, cm. 
Live loin width, cm. 
Live depth at chest, cm. 
Live hind leg length, cm. 

Mean 

10.8 
79.7 
82.2 
82.9 
0.574 
0.02 

69.5 
60.3 
57.8 
18.9 
17.6 
10.5 
25.3 
24.8 

Warm carcass weight, lbs. 34.3 
Chilled carcass weight, lbs. 33.2 
48 -hr. carcass shrinkage, % 3.41 
Dressing percentage 50.91 

Carcass length, 1st rib to witch bone, cm. 
Carcass shoulder width, cm. 
Carcass width at hind legs, am. 

54.5 
17.6 
19.6 

Carcass grade 16.5 
Carcass finish 11.5 
Overall carcass conformation 15.5 
Leg conformation 3.18 
Leg cover score 2.67 
Shoulder cover score 2.94 

. 
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Table 5. Unadjusted mean values for internal carcass 
measurements on 33 ram lares in the Constant - 
age Carcass Study. 

oloamir 

Character 

Weight of breast and shanks, gm. 
Weight of hind legs untrimmed, gm. 
Weight of hind legs trimmed, gm. 
Weight of boneless left leg, gm. 
Weight of left leg bones, gm. 
Weight of rack, gm. 
Weight of loin trimmed, gm. 
Weight of shoulder, gm. 
Weight of boneless trimmed shoulder, gm. 
Weight of shoulder bones, gm. 
Weight of neck chops, gm. 

Length of cut rack, cm. 
Length of cut loin, an. 
Average loin -eye area, sq. in. 
Depth of fat at 12th rib, mm. 

Weight loss, cooking rack, 
Drip loss, cooking rack, % 
Tenderness score 
Shear press force, lb. /gm. 
Juiciness score 
Texture score 
Composite taste panel score 

Mean 

2945 
5095 
4314 
1849 
309 

1280 
1384 
3441 
2630 
732 
591 

14.8 
18.8 
1.76 
1.5 

21.62 
2.41 
4.0 

10.41 
4.1 
4.3 
3.9 

' 
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and the constants in the regression equations 

are show. in Table 6. 

a. Birth weight 

Birth weight had the highest, multiple 

correlation (0.49) with 120 -day weight among the 

four independent variables. The regression co- 

efficient indicated that, for each pound of in- 

crease in birth weight, 120 -day estimated weight 

increased by highly significant amount of from 

3.0 to 4.6 pounds, depending upon the variables 

considered in the regression equation. The co- 

efficient of determination with only birth weight 

in the equation (R2 a 0.22) indicated that this 

variable accounted for most of the variations 

in 120 -day weight. 

b. Type of rearing-,, type of birth, and 

birth date 

With only type of rearing and birth 

weight in the equation, type of rearing did not 

have a significant effect on 120 -day weight. 

When type of birth or type of birth and birth 

date were added to the equation, type of rearing 

had a highly significant negative effect, the 

regression coefficients ( -34.9 and -37.5 respec- 

tively) indicating that a lamb raised as a twin 
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could be expected to have a much lower 120 -day 

weight than a lamb raised as a single. However, 

only three of the 33 lambs in this study were 

raised as twins (from afferent dams) and they 

could hardly he considered as representative due 

to the fact that two of the three ranked in the 

bottom three of the whole group in 120 -day 

weight. 

Type of birth and birth date did not 

have a significant effect on 120 -day weight or 

a significant correlation with it. 

c. Independent variables deleted from the 

regression equation 

Age of dam and the lamb's breeding were 

not correlated significantly with 1^O -day weight 

(P< .01). 

2. Variation in average daily gain 

Five of the independent variables were in- 

cluded in this analysis: type of rearing, birth 

weight, type of birth, birth date, and age of 

dam. The reamining independent variable, lamb's 

breeding, was deleted from this analysis because 

the test for significance for the partial 

regression coefficient gave an F value of less 

than one -half. The coefficient of determination 

' 

' 
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(R2 0.22) for this analysis indicated that 22 

per cent of the total variation was accounted 

for by variations in the five variables that were 

included. The regression coefficients, the co- 

efficients of determination and the constants in 

the regression equations are shovel in Table 7. 

a. TT?1p of rearing 

Type of rearing had the highest multiple 

correlation ( -.43) with average daily gain among 

the five independent variables. The regression 

coefficient indicated that the estimated average 

daily gain of a lamb raised as a twin varied 

from 0.13 to 0.31 pounds less gain per day, 

depending upon the variables considered in the 

regression equation, than a lamb raised as a 

single. The advantage for the singles was highly 

significant in all five equations. The coeffi- 

cient of determination with only type of rearing 

in the equation indicated that this variable 

accounted for 16 per cent of the variation in 

average daily gains. 

b. Birth weight 

With only birth weight and type of rear- 

ing in the regression equation, neither had 

highly significant separate effects on average 

. 

. 
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Table 6. Stepwise multiple linear regression analysis 
for 120 -day weight in the Constant -age Carcass 
Study. 

Independent variables Regression coefficients 

Birth weight 4.2* 3.0* 4.4* 4.6* 

Type of rearing -15.8 -34.9* 
4 

-37.5* 

Type of birth 24.1 27.5 

Birth date - 0.31 

Constant 34.7 48.9 32.5 45.3 

R2 0.22 0.26 0.29 0.29 

Significantly different from zero at P C:.01. 

Table 7. Stepwise multiple linear regression analysis 
for average daily gain in the Constant -age 
Carcass Study. 

Independent 
variables Regression coefficients 

Type of rearing -0.18* -0.13 -0.29* -0.31" -0.30* 

Birth weight 0.017 0.028* 0.030" 0.032" 

Type of birth 0.20 0.23 0.22 

Birth date -0.0026 -0.0029 

Age of dam -0.015 

Constant 0.59 0.41 0.27 0.30 0.42 

R2 0.16 0.18 0.21 0.22 0.22 

Significantly different from zero at P .01. 

. 

* 

* 
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daily gains. The coefficient of determination 

was only slightly increased. 

C. Type of birth 

When type of birth was included in the 

equation it was found to have no highly signifi- 

cant effect on average daily gains. However, 

type of rearing and birth weight both indicated 

highly significant effects. This equation ac- 

counted for nearly as much total variation as 

did the final equation which included all five 

independent variables. 

d. Birth date and ace of dam 

These two variables did not have a sig- 

nificant effect on average daily gains or a 

significant correlation with it. of rear- 

ing and birth weight still indicated highly sig- 

nificant effects when birth date or birth date 

and age of dam were included in the equation. 

e. Independent variables deleted 

Lamb's breeding was the only variable 

deleted from this analysis and it was not cor- 

related significantly with average daily gains. 

Type 
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3. Variation in live condition score 

Four of the independent variables were in- 

cluded in this analysis: average daily gain, 

type of rearing, lamb's breeding, and birth date. 

Two of the remaining three independent variables, 

birth weight and type of birth, were deleted from 

this analysis because the test for significance 

for each of the partial regression coefficients 

gave an F value of less than one. The variable, 

age of dam, did not enter the analysis be c aus e 

the test of the significance of regression on 

age of dam gave an F value of less than one. The 

coefficient of determination (R2 = 0.84) for this 

analysis indicated that 84 per cent of the total 

variation was accounted for by variations in the 

4 variables that were included. The regression 

coefficients, the coefficients of determination 

and the constants in the regression equations are 

shown in Table 8. 

a. Average daily gain 

Average daily gain had a very high multi- 

ple correlation (0.89) with live condition score. 

The regression coefficient indicated that an 

increase of a tenth of a pound in average daily 

gain resulted in an increase in estimated live 

' 
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condition score by 6.1 to 6.8 points, depending 

upon the variables considered in the regression 

equation. The coefficient of determination with 

only average daily gain in the equation (R2 

0.78) indicated that this variable accounted for 

most of the variation in live condition score. 

b. Type of rearing 

When type of rearing was added to the 

equation it also indicated a highly significant 

effect on live condition score as follows: a 

lamb reared as a single was estimated to score 

6.4 to 8.1 points higher than a lane reared as a 

twin, the amount depending upon the other vari- 

ables in the equation. Type of rearing was 

highly correlated with live condition score 

( -.54). 

c. Suffolk vs. non -Suffolk lamb 

The lamb's breeding indicated a highly 

significant effect upon live condition score only 

when all four variables were included in the 

equation. In this case, a Suffolk lamb would be 

expected to score 3.7 points lower for condition 

than a non -Suffolk lamb. The lamb's breeding was 

not significantly correlated with live condition 

' 

s 

F 
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score. 

d. Birth date 

The birth date of the lath had a highly 

significant effect only When all four variables 

were included in the equation. In this case, 

each additional day in birth date decreased the 

estimate for condition score by 0.2 point. Birth 

date was not significantly associated with live 

condition score. 

e. Independent variables deleted from or not 

entered into the regression equation 

Although the correlations of birth weight 

(0.37) and type of birth ( -.44) with live condi- 

tion score were rather high, these two independent 

variables were deleted from the analysis. Age of 

dam was not significantly associated with live 

condition score in the lamb. 

4. Variation in live conformation score 

Three of the independent variables were in- 

cluded in this analysis: average daily gain, 

type of birth, and age of dam. Three of the 

remaining independent variables, birth weight, 

type of rearing, and lamb's t breeding were deleted 

from this analysis because the test for 

. 

, 
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significance for each of the partial regression 

coefficients gave an F value of less than one. 

The variable, birth date, did not enter the 

analysis because the test of the significance of 

regression on birth date gave an F value of less 

than one. The coefficient of determination 

(R2 = 0.82) for this analysis indicated that 82 

per cent of the total variation was accounted for 

by variations in the three variables that were 

included. The regression coefficients, the 

coefficients of determination and the constants 

in the regression equations are shown in Table 9. 

a. Average daily gain 

Average daily gain had the highest multi- 

ple correlation (0.90) with live conformation 

score among the independent variables. The re- 

gression coefficient indicated that an increase 

of a tenth of a pound in average daily gain re- 

sulted in an increase in the estimated live con- 

formation score by 6.3 to 6.6 points, depending 

upon the variables considered in the regression 

equation. The coefficient of determination with 

only average daily gain in the equation (R2 

0.81) indicated that this variable accounted for 

a 
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Table 8. Stepwise multiple linear regression analysis 
for live condition score in the Constant-age 
Carcass Study. 

Independent variables Regression coefficients 

Average daily gain 67.5* 61.0* 62.3* 60.9* 

Type of rearing -6.4" -7.4* -8.1* 

Suffolk vs. non- Suffolk lamb -2.6 -3.7* 

Birth date -0.20* 

Constant 44.1 48.4 49.0 60.0 

R2 0.78 0.81 0.82 0.84 

Significantly different from zero at P <.01. 

Table 9. Stepwise multiple linear regression analysis 
for live type scare in the Constant -age Carcass 
Study. 

Independent variables Regression coefficients 

Average daily gain 65.6'` 62.5* 63.3* 

Type of birth -3.6 -3.3 

Age of dam 0.54 

Constant 44.5 46.7 44.4 

R2 0.81 0.82 0.82 

Significantly different from zero at P < .01. 

. 

' 
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most of the variation in live conformation score. 

b. Type of birth and s of dam 
Although type of birth was rather highly 

correlated with live conformation score ( -.41), 

neither it nor age of dam had a significant 

effect on this dependent variable. 

c. Independent variables not in the 

regression equation 

Among the variables deleted, type of 

rearing was highly significantly correlated with 

live conformation score ( -.48). Birth weight, 

lamb's breeding, and birth date were not highly 

correlated with live conformation score. 

5. Variation in warm carcass weight 

Four of the independent variables were in- 

cluded in this analysis: average daily gain, 

birth weight, age of dam, and birth date. Two 

of the remaining three independent variables, 

type of birth and type of rearing were deleted 

from the analysis because the test for signifi- 

cance for each of the partial regression coeffi- 

cients gave an F value of less than one. The 

other variable, lamb's breeding, did not enter 

the analysis. The coefficient of determination 

. 
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(R2 _ 0.98) for this analysis indicated that 

practically all of the total variation was ac- 

counted for by variations in the four variables 

that were included. The regression coefficients, 

the coefficients of determination and the cony: 

starts in the regression equations are shown in 

Table 10. 

a. Average daily b gain 

Average daily gain had the highest multi- 

ple correlation (0.98) with warm carcass weight 

among the four independent variables. The 

regression coefficient indicated that an increase 

of a tenth of a pound in average daily gain re- 

sulted in an increase in the estimated warm car- 

cass weight by 2376.4 to 2516.4 grams, depending 

upon the variables considered in the equation. 

The coefficient of determination with only aver- 

age daily gain in the equation (R2 s 0.96) indi- 

cated that this variable accounted for practically 

all of the variation in warm carcass weight. 

b. Birth weight 

When birth weight was added to the equa- 

tion it also indicated a highly significant 

effect on warm carcass weight. One pound of 

increase in birth weight resulted in an increase 
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of from 191 to 238 grams in the estimated warm 

carcass weight, the amount depending upon the 

variables considered in the equation. Birth 

weight was highly correlated with warm carcass 

weight (0.50). 

c. Awe of dam and birth date 

When age of dam was added to the equation 

it indicated a highly significant effect. The 

regression coefficient indicated that each added 

year of age of dam would result in an increase 

in the estimated warm carcass weight of from 217 

to 229 grams, depending upon the variables in the 

equation. 

The birth date of the lamb wLs not sig- 

nificantly correlated with warm carcass weight 

and did not have a significant effect on it. 

d. Independent variables not in the regres- 

sion equation 

Type of rearing was highly correlated 

with warm carcass weight ( -.47). Type of birth 

had a correlation coefficient of -.39 with warm 

carcass weight, and lamb's breeding was not 

highly associated with warm carcass weight. 

' 
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6. Variation in chilled carcass weight 

Three of the independent variables were in- 

cluded in this analysis: average daily gain, age 

of dam, and birth weight. All three indicated a 

highly significant effect on chilled carcass 

weight. Three of the. remaining independent vari- 

ables, type of birth, type of rearing, and lamb's 

breeding; were deleted from this analysis because 

the test for significance for each of the partial 

regression coefficients gave an F value of less 

than one. The variable, birth date, did not 

enter the analysis. The coefficient of deter- 

mination (R2 ; 0.98) for this analysis indicated 

that 98 per cent or practically all of the total 

variation was accounted for by variations in the 

three variables that were included. The regres- 

sion coefficients, the coefficients of determina- 

tion and the constants in the regression equations 

are shown in Table 11. 

a. Average daily gain. 

Average daily gain had the highest multi- 

ple correlation (0.98) with chilled carcass 

weight among the independent variables. The 

regression coefficient indicated that an increase 

of a tenth of a pound in average daily gain would 

. 
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Table 10. Stepwise multiple linear regression analysis 
for warm carcass weight in the Constant -age 
Carcass Study. 

Independent 
variables Regression coefficients 

Average daily gain 

Birth weight 

Age of dam 

Birth date 

Constant 

25164* 

1116 

23764* 

238* 

-652 

24242* 

196* 

217* 

-1182 

24376* 

191* 

229* 

11 

-1793 

R2 0.96 0.07 0.98 0.98 

* Significantly different from zero at P <.01. 

Table 11. Stepwise multiple linear regression analysis 
for chilled carcass weight in the Constant -age 
Carcass Study. 

Independent variables Regression coefficients 

Average daily gain 

Age of dam 

Birth weight 

Constant 

25056* 

667 

25348" 

278'` 

-418 

24288* 

221* 

170* 

-1461 

R2 0.96 0.97 0.98 

Significantly different from zero at P ( .01. 

* 

, 

* 
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result in an increase in the estimated chilled 

carcass weight of 2428.8 to 2505.6 grams, depend- 

ing upon the variables considered in the equation. 

The coefficient of determination with only aver- 

age daily gain in the equation (R2 = 0.96) indi- 

cated that this variable accounted for practically 

all of the variation in chilled carcass weight. 

b. Awe of dam 

The regression coefficient for age of dam 

indicated that, for each added year of age of dam, 

the estimated chilled carcass weight increased by 

from 221 to 278 grams, depending on the variables 

in the equation. Age of dam was not significantly 

correlated with chilled carcass weight. 

c. Birth weight 

Birth weight was highly correlated with 

chilled carcass weight (0.49). The regression 

coefficient indicated that, for each pound in- 

crease in birth weight, the estimated chilled 

carcass weight increased by 170 grams, a highly 

significant amount. 

d. Independent variables not in the 

regression equation 

Type of rearing was highly correlated 

with chilled carcass weight ( -.47). The 
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correlation coefficient for type of birth and 

chilled carcass weight was -.39. Neither the 

lamb's breeding nor its birth date were signifi- 

cantly correlated with chilled carcass weight. 

7. Variation in dressing percentage 

Four of the independent variables were in- 

cluded in this analysis: average daily gain, age 

of dam, type of rearing, and birth date. Two of 

the three remaining independent variables, birth 

weight and type of birth, were deleted from this 

analysis because the test for significance for 

each of the partial regression coefficients gave 

an F value of less than one. The variable, lamb's 

breeding, did not enter the analysis. The coef- 

ficient of determination (R2 a 0.48) for this 

analysis indicated that 48 per cent of the total 

variation was accounted for by variations in the 

four variables that were included. The regression 

coefficients, the coefficients of determination 

and the constants in the regression equations are 

shown in Table 12. 

a. Average daily gain 

Average daily gain had the highest multi- 

ple correlation (0.50) with dressing percentage 

among the independent variables. The regression 
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coefficient indicated that an increase of a tenth 

of a pound in average daily gain would result in 

significant increases in the estimated 

dressing percentage of 0.77 to 0.95 per cent, 

depending upon the variables considered in the 

equation. The coefficient of determination with 

only average daily gain in the equation (R2 a 

0.23) indicated that this variable accounted for 

23 per cent of the variation in dressing 

percentage. 

b. Age of dam 

When age of dam was added to the equation 

it indicated a highly significant e,'fect upon 

dressing percentage. For each Added year of age 

of dam, the estimated dressing percentage in- 

creased by from 0.7 to 0.8 . The coefficient of 

determination with only average daily gain and 

age of dam in the equation (R2 0.43) indicated 

that these two variables accounted for most of 

the variation in dressing percentage. Age of dam 

was significantly correlated with dressing per- 

centage at the level (0.41). 

c. Type of rearing and birth date 

These two independent variables did not 

significantly affect the estimated dressing 

highly 

5% 
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percentage. Type of rearing- was associated with 

dressing percentage (r = -.43) but birth date was 

not. 

d. Independent variables not in the 

regression equation 

Birth weight, type of birth, and lamb's 

breeding were not sigiificantly correlated with 

dressing percentage. 

8. Variation in weight of trimmed loin 

Average daily gain was highly correlated with 

weight of the trimmed loin (0.93) and was the 

only independent variable having a highly sig- 

nificant effect upon the estimated weight of the 

trimmed loin. The regression coefficient indi- 

cated that a tenth of a pound of increase in aver- 

age daily gain would result in an increase of 

263.5 grams in the estimated weight of the trimmed 

loin. The coefficient of determination indicated 

that average daily gain accounted for 86 per cent 

of the total variation. 

Birth weight, type of birth, type of rearing, 

age of dam, and lamb's breeding were all deleted 

from this analysis. Among these, only type of 

rearing was very closely correlated with the 

r 
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weight of the trimmed loin (-.42). 

The variable, birth date, did not enter the 

regression analysis and was not highly associated 

with this dependent variable. 

9. Variation in average loin -em area 

The results of this analysis were very similar 

to those for the weight of the trimmed loin. 

Average daily gain was highly correlated with 

loin -eye area (0.91) and was the only independent 

variable having a highly significant effect on 

the average loin -eye area. The regression coef- 

ficient indicated that a tenth of a pound of in- 

crease in average daily gain would result in an 

increase of 0.256 square inches in the estimated 

loin -eye area. The coefficient of determination 

indicated that average daily gain accounted for 

82 per cent of the total variation. 

Birth weight, type of birth, type of rearing, 

age of dam, and lamb's breeding were all deleted 

from this analysis. The variable, birth date, 

did not enter the regression analysis. None of 

these independent variables were significantly 

correlated with loin -eye area. 

" 
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10. Variation in weight of the left hind IRE 

Five of the independent vari ables were in- 

cluded in this analysis; average daily gain, 

birth weight, age of dam, lamb's breeding (Suffolk 

vs. non -Suffolk), and type of birth. The inde- 

pendent variable, type of rearing, was deleted 

from this analysis because the test for signifi- 

cance for the partial regression coefficient gave 

an F value of less than one. The variable, birth 

date, did not enter the analysis. The coefficient 

of determination (R2 0.96) for this analysis 

indicated that 96 per cent of the total variation 

was accounted for by variations in the five vari- 

ables that were included. The regression coeffi- 

cients, the coefficients of determination and the 

constants in the regression equations are shown 

in Table 13. 

a. Average daily gain 

Average daily gain had the highest multi- 

ple correlation (0.97) with the weight of the 

left hind leg among the independent variables. 

The regression coefficient indicated that an in- 

crease of a tenth of a pound in average daily gain 

would result in an increase of from 322.1 to 341.9 

grams in the estimated weight of the left leg, the 
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Table 12. Stepwise multiple linear regression analysis 
for dressing percentage in the Constant -age 
Carcass Study. 

Independent variables Regression coefficients 

Average daily gain 8.7* 9.5''' 7.7* 8.2* 

Age of dam 0.8* 0.7* 0.8* 

Type of rearing -1.8 -1.8 

Birth date 0.05 

Constant 45.9 42.9 44.2 41.5 

R2 0.23 0.43 0.47 0.48 

Significantly different from zero at P <.01. 

Table 13. Stepwise multiple linear regression analysis 
for weight of the left hind leg in the 
Constant -age Carcass Study. 

Independent 
variables Regression coefficients 

Average 
daily gain 3419* 3221* 3284* 3315* 3300'` 

Birth weight 34* 28* 31* 18 

Age of dam 28* 29* 30* 

Suffolk vs. non -Suffolk Iamb -53 -67* 

Type of birth -123 

Constant 203 -46 -115 -144 25 

R2 0.93 0.95 0.96 0.96 0.96 

* Significantly different from zero at P < .01. 

' 
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amount depending upon the variables included in 

the regression equation. The coefficient of 

determination with only average daily gain in the 

equation (R2 - 0.93) indicated that this variable 

accounted for most of the variation in the 

dependent variable. 

b. Birth weight 

Birth weight had a highly significant' 

effect on the weight of the leg in all equations 

except the one considering type of birth. The 

regression coefficient indicated that each in- 

crease of one pound in birth weight would result 

in an increase of from 18 to 34 grams in the 

estimated weight of the leg, the amount depending 

upon the variables considered. Birth weight was 

highly significantly correlated with weight of 

the leg (0.50). 

c. e of dam 

The age of the dam had a highly signifi- 

cant effect on the weight of the leg. The 

regression coefficient indicated that each added 

year of age of dam increased the estimated weight 

of the leg by from 28 to 30 grams. This 

independent variable was not significantly 

. 
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correlated with the weight of the leg. 

d. Lamb's breeding and type of birth 

Lamb's breeding was not significantly 

correlated with the weight of the leg, but did 

indicate a significant effect on the weight of 

the leg in the final regression equation. In 

this equation, the regression coefficient indi- 

cated that an average Suffolk lamb would have an 

estimated hind leg weight 67 grams lighter than 

a lamb without Suffolk breeding. 

The correlation coefficient for type of 

birth and weight of the leg was -0.43 but this 

independent variable did not have a significant 

effect on the weight of the leg. 

e. Independent variables not in the 

regression equation 

Type of rearing was highly correlated 

with the weight of the leg ( -.48). Birth date 

was not significantly associated with the weight 

of the leg. 

ll. Variation in weight of the boned left lei 

Five of the independent variables were in- 

cluded in this analysis: average daily gain, 

birth weight, age of dam, lamb's breeding, and 

. 
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type of birth. The independent variable, hype of 

rearing, was deleted from this analysis because 

the test for significance for the partial regres- 

sion coefficient gave an F value of less than one. 

The variable, birth date, did not enter the anal- 

ysis. The results were very similar to those for 

the weight of the left leg before boning. The 

coefficient of determination (R2 as 0.96) for this 

analysis indicated that 96 per cent of the total 

variation was accounted for by variations in the 

five variables that were included. The regression 

coefficients, the coefficients of determination 

and the constants in the regression equations are 

shown in Table 14. 

a. Average daily gain 

Average daily gain had the highest mul- 

tiple correlation (0.97) with weight of the boned 

leg among the independent variables. The regres- 

sion coefficient Indicated that an increase of a 

tenth of a pound in average daily gain would re- 

sult in an increase of from 291.3 to 309.2 grams 

in the estimated weight of the boned leg, the 

amount depending upon the variables included in 

the regression equation. The coefficient of 

. 
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Table 14. Stepwise multiple linear regression analysis 
for the weight of the boned left leg in the 
Constant -age Carcass Study. 

Independent 
variables Regression coefficients 

Average 
daily gain 3092* 2913* 2968* 3001* 2987* 

Birth weight 30* 26* 28* 16 

Age of dam 25* 26* 27* 

Suffolk vs. non- Suffolk lamb -55 -68* 

Type of birth -113 

Constant 73 -152 -213 -242 -87 

R2 0.93 0.95 0.95 0.95 0.96 

Significantly different from zero at P < 0.01 * 
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determination with only average daily gain in the 

equation (R2 s 0.93) indicated that this variable 

accounted for most of the variation in the 

dependent variable. 

b. Birth weight 

Birth weight had a highly significant 

effect on the weight of the boned leg in all equa- 

tions except the one considering type of birth. 

The regression coefficient indicated that each 

pound of increase in birth weight would result 

in an increase of from 16 to 30 grams in the 

estimate for the weight of the boned leg, the 

amount depending upon the variables considered. 
Birth weight was highly significantly correlated 

with the weight of the boned leg (r s 0.50) . 

c. of dam 

The age of the dam had a highly signifi- 

cant effect on the weight of the boned leg. The 

regression coefficient indicated that each added 

year of age of dam would result in an increase of 

the estimated weight of the boned leg by from 25 

to 27 grams. This independent variable was not 

significantly correlated with the weight of the 

boned leg. 

Awe 
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d. Lamb's breeding and type of birth 

The lamb's breeding was not significantly 

correlated with the weight of the boned leg, but 

did indicate a highly significant effect on the 

weight of the boned leg in the final regression 

equation. In this equation, the regression coef- 

ficient indicated that an average Suffolk lamb 

would have an estimated boned leg weight 68 grams 

lighter than a lamb without Suffolk breeding. 

The correlation coefficient for type of 

birth and weight of the boned leg was -.42 but 

this independent variable did not have a highly 

significant effect on the weight of the boned leg. 

e. Independent variables not in the 

regression equation 

Type of rearing was highly correlated 

with the weight of the boned leg (-.47). Birth 

date was not significantly associated with the 

weight of the boned leg. 

B. Simple Correlations Involved in the Regression 

Analysis 

Simple correlation coefficients involving re- 

gression variables are "_ncluded in Table 15. Due 

to the large number of variables correlated in 

this study, primarily those correlation 

. 

, 



Table 15. Simple correlation coefficients involving variables included in the 
regression analysis in the Constant -age Carcass Study. 

Character 

Age 
of 

dam 

Suffolk 
vs. 

crossbred 
lamb 

Birth 
date 

120 -day 
weight 

Average 
daily 
gain 

Live 
condi- 
tion 
score 

Live 
con- 

formation 
score 

Type of birth 

Type of rearing 

Age of dan 

Suffolk vs. crossbred lamb 

Birth date 

Birth weight 

-.09 

.00 

-.34 

-.29 

.07 

.11 

.02 

-.14 

-.33 

-.38* 

-.46 ** 

-.07 

.24 

-.12 

.49** 

-.32 

-.43* 

-.10 

.22 

.13 

.39" 

-.44" 

-.54** 

-.05 

.11 

-.22 

.37* 

-.41'' 

-.48** 

.00 

.20 

-.16 

.40" 

. 

,. 

.. 

. . ' 



Table 15, continued 

Character 

Chilled 
carcass 
weight 

Loin- 
eye 
area 

Dressing 
percent- 

age 

Weight 
of 

trimmed 
loin 

Weight 
of 

left 
leg 

Weight 
of boned 
left leg 

Type of birth -.39* -.35* -.37* -.32 -.43* -.42° 

Type of rearing -.47* -.38* -.43;: -.2* -.48** -.47** 

Age of dam .02 -.03 .41* -.06 .02 .01 

Suffolk vs. crossbred lamb .23 .14 .14 .15 .18 .18 

Birth date -.12 -.11 .04 -.17 -.10 -.11 

Birth weight .43*, .37* .32 .40" .50*'` .50 *' 

Significant at P < .05. 

Significant at P < .01. 

. 

. 

' 
. 

. . . 

. 
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coefficients that are significant at the one or 

five per cent level will be emphasized here. The 

reader may refer to the table of correlation 

coefficients for other correlations. 

1. 120 -day weight 

The 120 -day weight, a dependent variable . 

in the regression analysis, was highly correlated 

(P<0.01) with the type of rearing ( -.46) and 

birth weight (0.49). It was also significantly 

correlated (P<0.05) with type of birth ( -.38). 

2. Average daily gain 

Average daily gain was significantly 

correlated (PG 0.05) only with the type of rear- 

ing ( -.43) and birth weight ( -.39). 

3. Live condition score 

Live condition score was highly corre- 

lated with the type of rearing ( -.54). It was 

significantly correlated (P< 0.05) with type of 

birth ( -.44) and birth weight (0.37). 

4. Live conformation score 

Live conformation score was highly cor- 

related with type of rearing ( -.48) and was sig- 

nificantly associated (P< 0.05) with type of 

birth (r z -.41) and birth weight (r 0.40). = 
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5. Chilled carcass weight 

Chilled carcass weight was highly cor- 

related with type of rearing ( -.47) and birth 

weight (0.49). It was significantly correlated 

(P< 0.05) with type of birth ( -.39) . 

6. Loin -eye area 

Loin -eye area was significantly corre- 

lated (P< 0.05) with type of birth ( -.35), type 

of rearing ( -.38) and birth weight (0.37). 

7. Dressing percentage 

Dressing percentage was significantly 

correlated (PC 0.05) with type of birth ( -.37), 

type of rearing (-.43) and age of the dam (0.41). 

8. Weight of trimmed loin 

Weight of the trimmed loin was signifi- 

cantly associated (P< 0.05) only with type of 

rearing (r is -.42) and birth weight (r = 0.40) . 

9. Weight of the left leg 

Weight of the left leg was highly corre- 

lated with type of rearing (-.48) and birth 

weight (0.50) . It was significantly correlated 

(P< 0.05) with type of birth ( -.43). 

10. Weight of the boned left leg 

Weight of the boned left leg was highly 

correlated with type of rearing ( -.47) and birth 

, 

.. 
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weight (0.50). It was significantly correlated 

(P< 0.05) with type of birth ( -.42). 

C. Simple Correlations Not Involved in the Regression 

Analysis 

1. Correlation coefficients involving birth 

weight and live linear body measurements 

The correlation coefficients involved 

with birth weight are given in Table 16. Birth 

weight was highly correlated with live heart 

girth circumference (0.54), live width at the 

heart (0.53), and live depth at the chest (0.51). 

It was also significantly associated (P< 0.05) 

with live shoulder width (r = 0.44), live loin 

width (r = 0.43) and live hind leg length 

(r 0.38). 

All eight live linear body measurements 

were highly correlated among themselves. Correla- 

tion coefficients near or above 0.90 were found 

for the following relationships: live heart 

girth circumference with live shoulder width 

(0.88), live heart girth circumference with live 

width at the heart (0.93), live heart girth cir- 

cumference with live loin width (0.88) and live 

shoulder width with live width at the heart (0.93). 

_ 
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Table 16. Correlation coefficients involving birth weight and live linear body 
measurements in the Constant -age Carcass Study. 

Character 
Live 
heart Live 
girth side body 

circumference length 

Live 
top body 
length 

Live 
shoulder 
width 

Live 
width 

at heart 

Live 
loin 
width 

Live 
depth at 

chest 

Live 
hind leg 
length 

girth weight 
.54 .33 .32 .44 .53 .43 .51 .38 

Live heart girth circumference 
.75 .73 .88 .93 .68 .81 .60 

Live side body length .81 .82 .76 .74 .70 .58 
Live top body length .71 .72 .71 .74 .71 

Live shoulder width .93 .80 .83 .59 
Live width at heart .83 .83 .66 
Live loin width .74 .64 

Live depth at chest .60 

r = 0.349 for P = .05 

r = 0.449 for P = .01 

. 

. 

. 

. - 
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2. Correlation coefficients involving 

certain live animal and external carcass 

measurements 

Correlation coefficients involving sev- 

eral external carcass and live animal measure- 

ments are given in Table 17. Nearly all correla- 

tion coefficients involving live linear body 

measurements and external carcass measurements 

were highly significant. Some of these rela- 

tionships will be emphasized at this point. 

(a) Live heart girth circumference 

Live heart girth circumference was the 

live linear body measurement most highly corre- 

lated with the following measurements: carcass 

grade (0.85), leg cover score (0.73), leg con- 

formation score (0.77), shoulder cover score 

(0.80), chilled carcass weight (0.93), live con- 

formation score (0.90) and live condition score 

(0.87). Live heart girth circumference had a 

very high correlation with carcass width at hind 

legs (0.90). Live width at heart also had a very 

high correlation with carcass hind leg width 

(0.91). 

. 



Table 17. Correlation coefficients involving certain 
external carcass measurements in the 

live animal measurements and 
Constant -age Carcass Study. 

Character Carcass Carcass Overall 
carcass 

conformation 
Carcass 
grade 

Carcass 
finish 

Leg 
cover 
score 

Leg 
conformation 

score 
Carcass shoulder width at 
length width hind legs 

Carcass length .25 .51 .41 .33 .47 .24 .42 
Carcass shoulder width .83 .81 .82 .54 .75 .74 
Carcass width at hind legs .82 .79 .56 .67 .82 
Overall carcass conformation .95 .69 .70 .76 
Carcass grade .77 .71 .75 
Carcass finish .48 .51 
Leg cover score .67 

Live heart girth circumference 
.46 .86 .90 .85 .85 .64 .73 .77 

Live side body length 
.39 .81 .76 .66 .73 .65 .59 .64 

Live shoulder width 
.56 .83 .86 .81 .78 .69 .62 .75 

Live width at heart 
.48 .86 .91 .86 .82 .67 .68 .71 

Live depth at chest 
.51 .76 .73 .77 .77 .69 .62 .59 

Live loin width 
.25 .88 .85 .80 .79 .46 .70 .70 

Live hind leg length 
.21 .69 .56 .63 .59 .28 .63 .34 

. 

- 



Table 17, continued 
Shoulder 48 -hr. 

cover carcass 
Character score shrinkage 

Chilled 
carcass 
weight 

Dressing 
percent- 

age 

Live 
conformation 

score 

Live 
condition 

score 
Birth 
weight 

Carcass length .36 .02 .47 .27 .36 .35 .26 Carcass shoulder width 
.71 -.69 .91 .54 .84 .83 .40 

Carcass width at hind legs 
.75 -.57 .91 .49 .89 .88 .39 Overall carcass conformation 
.83 -.58 .84 .60 .90 .87 .29 Carcass grade .83 -.61 .86 .68 .89 .85 .33 Carcass finish .57 -.38 .65 .63 .62 .54 .26 

Leg cover score .74 -.64 .76 .45 .74 .72 .26 Leg conformation score 
.79 -.43 .78 .55 .77 .80 .17 

Shoulder cover score -.58 .83 .56 .81 .82 .27 48 -hr. Carcass shrinkage -.68 -.44 -.66 -.64 -.14 Chilled carcass weight .62 .91 .87 .49 Dressing percentage .60 .56 .32 Live conformation score .96 .40 Live condition score .37 

' 



Table 17 continued 
Shoulder., 48 -hr. Chilled Dressing Live Live 

cover carcass carcass percent- conformation condition 
Character score shrinkage weight age score score 

Live heart girth circumference 
.80 -.55 .93 .54 .90 .87 

Live side body length .66 -.70 .88 .44 .74 .71 
Live shoulder width .71 -.56 .91 .59 .85 .83 
Live width at heart .75 -.56 .92 .57 .88 .84 
Live depth at chest .68 -.56 .84 .60 .80 .78 
Live loin width .74 -.66 .89 .45 .86 .82 
Live hind leg length .51 -.66 .68 .33 .55 .56 

r = 0.349 for P .05 

r = 0.449 for P = .01 

., 

' 

, ' 

' 

' 
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(b) Live width at heart 
Live width at heart was the live linear 

body measurement most highly correlated with 

overall carcass conformation (0.86). However, 

the correlation coefficient between live heart 
girth circumference and overall carcass conforma- 

tion was almost identical (0.85). Live width at 
heart was very highly correlated with chilled 
carcass weight (0.92) and with live conformation 

score (0.88). 

(c) Live loin width 

Live loin width was the live linear 
measurement which was most highly correlated with 

carcass shoulder width (0.88). 

(d) Live side body length 
This was the live linear measurement 

most highly associated with 48 -hour carcass 
shrinkage (r : -.70). 

Except for live side body length, cor- 
relation coefficients involving a length measure- 

ment tended to be lower than those involving 

width, depth or circumference measurements. 

(a) Carcass length 

Carcass length was highly correlated 

' 
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with only four of the live linear measurements: 

heart girth circumference (0.46), shoulder width 

(0.56), width at heart (0.48), and depth at chest 

(0.51). It was significantly correlated 

(P .<0.05) with live side body length (0.39). 

Carcass finish was the carcass score measurement 

which was most highly correlated with carcass 

length (0.47). 

(b) Live hind leg length 

This measurement was more highly corre- 

lated with carcass shoulder width (0.69), chilled 

carcass weight (0.68), and 48 -hour carcass 

shrinkage ( -.66) than it was with other measure- 

ments (Table 17). 

Several other correlation coefficients 

in Table 17 which seem pertinent will be empha- 

sized next. 

(a) Birth weight 

Birth weight was highly associated with 

chilled carcass weight (r = 0.49). It was sig- 

nificantly associated (P< 0.05) with carcass 

shoulder width (r = = 0.40) and carcass width at 

hind legs (r = 0.39). 
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(b) Carcass shoulder width 

This measurement was more highly corre- 

lated with 48 -hour carcass shrinkage ( -.69) than 

was any other external carcass measurement. It 

was also very highly correlated with chilled car- 

cass weight (0.91), which, in turn, was highly 

correlated with 48 -hour carcass shrinkage ( -.68). 

(c) Dressing percentage 

Dressing percentage was more highly cor- 

related with carcass grade (0.68) than with any 

other external carcass measurement. 

(d) Overall carcass conformation 

This measurement was very highly corre- 

lated with carcass grade (0.95) . It was highly 

correlated with live conformation score (0.90), 

live condition score (0.87), chilled carcass 

weight (0.84) and shoulder cover score (0.83). 

(e) Live conformation scare 

Live conformation score was very highly 

correlated with overall carcass conformation 

(0.90), carcass width at hind legs (0.89), car- 

cass grade (0.89) and chilled carcass weight 

(0.91). 

r 

. 
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(f) Live condition score 

Live condition score was very highly 

correlated with live conformation score (0.96), 

chilled carcass weight (0.87), carcass width at 

hind legs (0.88) and carcass grade (0.85). It 

was more highly associated with overall carcass 

conformation (r = 0.87) than it was with carcass 

finish (r = 0.54). 

3. Correlation coefficients involving cer- 

tain live animal and internal carcass measurements 

Correlation coefficients involving cer- 

tain live animal and internal carcass measurements 

are given in Table 13. 

(a) Weight of bones in shoulder and 

left leg 

Weight of shoulder bones was more highly 

correlated with all live animal and internal car- 

cass measurements (Table 18) than was weight of 

left leg bones. Among the live scores and live 

linear body measurements, weight of shoulder 

bones was most highly correlated with live 

shoulder width (0.88). Weight of left leg bones 

highly correlated with live shoulder width (0.79) 

and also with live depth at heart (0.78). 

. 



Table 18. Correlation coefficients involving certain live animal and internal carcass 
measurements in the Constant -age Carcass Study. 

Weight of 
left leg 

Character bones 

Weight of 
shoulder 
bones 

Length 
of cut 
loin 

Length 
of cut 
rack 

Average 
loin -eye 

area 

Average 
daily 
gain 

Depth of 
fat at 
12th rib 

Live conformation score 
Live condition score 

Live heart girth 
circumference 

Live side body length 
Live shoulder width 
Live width at heart 
Live depth at heart 
Live loin width 
Live hind leg length 

Weight of left leg bones 
Weight of shoulder bones 

Length of cut loin 
Length of cut rack 

Average loin -eye area 
Average daily gain 

.62 

.65 

.67 

.70 

.79 

.71 

.78 

.63 

.59 

-- 
-- 

I.- 

I IMO 

.75 

.75 

.85 

.83 

.88 

.84 

.80 

.79 

.67 

.83 
MN IND 

oINO AIM 

ea OP 

.34 

.38 

.41 

.67 

.45 

.41 

.39 

.43 

.41 

.40 

.43 

amil ONO 

.65 

.63 

.70 

.59 

.66 

.65 

.55 

.65 

.57 

.55 

.77 

.03 
-- 

ole 

.87 

.84 

.85 

.78 

.87 

.86 

.64 

.86 

.72 

.74 

.84 

.43 

.67 

.110 

.90 

.89 

.92 

.88 

.90 

.90 

.82 

.89 

.70 

.77 

.90 

.51 

.71 

.91 
-- 

.65 

.62 

.70 

.56 

.69 

.66 

.63 

.60 

.24 

.45 

.58 

.28 

.45 

.51 

.65 

r = 0.349 for P = .05 
r = 0.449 for P = .01 

t-, o 

' 

. 

- 
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(b) Length of certain joints 

Length of cut loin was most highly cor- 

related with live side body length (0.67) (Table 

18) . Length of cut rack was most highly corre- 

lated with weight of shoulder bones (0.77), but 

was also highly correlated with average daily 

gains (0.71), live heart girth circumference 

(0.70), and loin -eye area (0.67), among the 

variables in Table 18. 

(c) Average daily gain 

Average daily gain was very high corre- 

lated with all live linear body measurements and 

live scores, the correlation coefficients ranging 

from 0.70 (with live hind leg length) up to 0.92 

(with live heart girth circumference). Average 

daily gain was also very highly correlated with 

loin -eye area (0.91), weight of shoulder bones 

(0.90) and weight of left leg bones (0.77). 

(d) Loin -eye area 

Loin -eye area was very highly correlated 

with live conformation score (0.87), live condi- 

tion score (0.84), live shoulder width (0.87), 

live width at heart (0.86), live loin width 

(0.86), live heart girth circumference (0.85) 

and weight of shoulder bones (0.84) . 

' 



106 

(e) Depth of fat at 12th rib 

Among the live scores and live linear 

body measurements, depth of fat at 12th rib was 

most highly correlated with live heart girth cir- 

cumference (0.70), live shoulder width (0.69), 

live width at heart (0.66), and live conformation 

score (0.65). Depth of fat was more highly cor- 

related with the weight of shoulder bones (0.58) 

than with the weight of leg bones (0.45) . It was 

significantly correlated (P< 0.01) with the 

length of cut rack (0.45) but not with length of 

cut loin. Depth of fat was highly correlated 

with average daily gain (0.65). 

4. Correlation coefficients involving live 

body and external carcass linear measurements 

with the weight of edible meat in the left leg 

and trimmed shoulder 

Correlation coefficients which involve 

the weight of edible meat in two different joints 

are given in Table 19. 

In these comparisons the weight of the 

boned left leg and the boned trimmed shoulder is 

assumed to be all edible meat. 

. 
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Table 19. Correlation coefficients involving live body 
and external carcass linear measurements pith 
the weight of edible meat in the left leg and 
trimmed shoulder in the Constant-age Carcass 
Study. 

r 
Correlation between edible meat in the left leg vs. 

Ì,ive heart girth circumference .94 
Live side body length .84 
Live top body length .78 
Live shoulder width .91 
Live width at heart .94 
Live loin width .88 
Live hind leg length .67 
Live depth of chest .32 
Live condition score .89 
Live conformation score .92 

Carcass length, 1st rib to aitch bone .49 
Carcass width at hind legs .93 
Carcass width at shoulder .89 

Correlation between edible meat in trimmed 
shoulder vs. 
Live heart girth circumference .90 
Live side body length .86 
Live top body length .81 
Live shoulder width .84 
Live width at heart .86 
Live loin width .89 
Live hind leg length .66 
Live chest depth .82 
Live condition score .84 
Live conformation scare .89 

Carcass length, 1st rib to aitch bone 
Carcass width at hind legs 
Carcass width at shoulder 

r = 0.349 for P = .05 

r - 0.449 for P - .01 

.41 

.86 

.90 

, 

' 

' 

. 

' 
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(a) Edible meat in left leg 

Among the live scores and live linear 

body measurements, edible meat in left leg was 

most highly correlated with live heart girth cir- 

cumference (0.94), live width at heart (0.94), 

live shoulder width (0.91), live loin width 

(0.88), live conformation score (0.92) and live 

condition score (0.89). Edible meat in left leg 

was also very highly correlated with carcass 

width at hind leg (0.93) and carcass width at 

shoulder (0.89). 

(b) Edible meat in the trimmed shoulder 

Edible meat in the trimmed shoulder was 

very highly correlated with live heart girth cir- 

cumference (0.90), live loin width (0.89), live 

side body length (0.86), live width at heart 

(0.86) and live conformation score (0.89). It 

was also very highly correlated with carcass 

width at shoulder (0.90) and at hind legs (0.86). 

5. Correlation coefficients involving 

certain external and internal carcass measurements 

Correlation coefficients involving the 

length of two joints and loin -eye area are given 

in Table 20. 

, 



Table 20. Correlation coefficients involving certain 
external and internal carcass measurements 
in the Constant -age Carcass Study. 

. -.._._ 
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Length of 
cut loin 

Length of 
cut rack 

Average 
loin -eye 

area 

Dressing percentage 

Carcass length 

Carcass width at hind legs 

.24 

.11 

.42 

.41 

.43 

.69 

.58 

.35 

.85 

Carcass shoulder width .44 .69 .86 

Carcass grade .38 .60 .77 

Carcass finish .31 .37 .48 

Overall carcass conformation .31 .62 .80 

Leg conformation score .38 .63 .74 

Leg cover score .24 .67 .69 

Shoulder cover score .48 .52 .73 

Chilled carcass weight .51 .73 .91 

r = 0.349 for P = .05. 

r - 0.449 for P = .01. 

I 

' 
i 
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' 
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(a) Length of cut loin 

Length of cut loin (Table 20) was highly 

correlated only with shoulder cover score (0.48) 

and chilled carcass weight (0.51). Among the 

carcass linear measurements, length of cut loin 

was significantly correlated (P< 0.05) only with 
carcass shoulder width (0.44) and carcass width 

at hind legs (0.42). 

(b) Length of cut rack 

Length of cut rack (Table 20) was most 

highly correlated with chilled carcass weight 

(0.73), carcass width at hind legs (0.69), car- 

cass shoulder width (0.69) and leg cover score 

(0.67). 

(c) Loin -eye area 

Loin -eye area was very highly correlated 

with chilled carcass weight (0.91), carcass 

shoulder width (0.86) and carcass width at hind 

legs (0.85). Among the subjective carcass scores, 

loin -eye area was most highly correlated with 

overall carcass conformation (0.80) and carcass 

grade (0.77). 
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6. Correlation coefficients involving 

organoleptic scores and certain live animal and 

carcass measurements 

Correlation coefficients which involve 

certain organoleptic scores are shown in Tables 

21 and 22. 

(a) Kramer shear press force 

Kramer shear press force (on the cooked 

"eye" muscle in the rack) was significantly cor- 

related (P < 0.05) with the taste panel tenderness 
score ( -.78). 

(b) Juiciness, tenderness, and composite 

taste panel scores 

The composite taste panel score was most 

highly correlated with tenderness score (0.98), 

texture score (0.96) and juiciness score (0.88). 

Juiciness score was also very highly correlated 

with tenderness (0.87) and texture scores (0.90). 

Texture score was very highly correlated with 

tenderness score (0.95). 

(c) Per cent drip loss when cooking rack 

Per cent drip loss when cooking rack was 

more highly correlated with 120 -day weight (0.67), 

chilled carcass weight (0.71), weight of rack 

' 



Table 21. Correlation coefficients involving several organoleptic scores in the 
Constant -age Carcass Study. 

Tenderness score 

Texture score 

Juiciness score 

Drip loss cooking rack 

Weight loss cooking rack 

Texture 
score 

Juiciness 
score 

Drip 
loss 

Weight 
loss 

Composite 
taste 
panel 
score 

Tenderness 
score 

.95** .87 ** 

.90 ** 

.26 

.22 

.04 

.03 

-.07 

-.22 

.13 

.98** 

.96** 

.88-1Z-32. 

.23 

-.01 

III ON. 

NI= ONO 

IOW 411. 

Kramer shear press forcer -.78* 

x Based on nine pairs. 

'° Significant at P < .05. 
"'` Significant at P C .01 

e. 

OMB NM* 

CID IND 
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Table 22. Correlations coefficients involving two 
organoleptic scores and certain live and 
carcass measurements 
Carcass Study. 

in the Constant -age 

120 -day weight 
Live conformation score 
Live condition score 

Drip loss Juiciness 
cooking rack score 

.67 

.62 

.57 

-.15 
-.38 
-.34 

Carcass length .33 -.22 
Carcass width at hind legs .56 -.33 
Carcass shoulder width .59 -.13 

Chilled carcass weight .71 -.17 
48 -hr. carcass shrinkage -.32 -.04 
Weight of rack .75 -.10 
Average loin -eye area .57 -.25 
Depth of fat at 12th rib .67 -.20 

Dressing percentage .56 -.36 

Overall carcass conformation .55 -.46 
Carcass grade .62 -.40 
Carcass finish .43 -.33 
Leg cover score .53 -.18 
Leg conformation score .56 -.38 
Shoulder cover score .68 -.28 

Drip loss cooking rack .04 

r = 0.349 for P = .05 
r 0.449 for P 0 .01 

. 

= 
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(0.75), depth of fat at 12th rib (0.67) and 

shoulder cover score (0.68) than with other 

traits in Table 22. 

(d) Juiciness score 

Juiciness score was more highly cor- 

related with overall carcass conformation ( -.46) 

than with any other external carcass score. It 

was significantly correlated (P< 0.05) with live 

conformation score ( -.38), dressing percentage 

( -.36) , carcass grade ( -.40) and leg conformation 

score ( -.38). 

7. Correlation coefficients not tabulated 

Many correlation coefficients have not 

been tabulated. These involved the correlation 

of some of the trimmed and untrimmed weights of 

various joints with 120 -day weight, average daily 

gain, chilled carcass weight, and live animal 

linear measurements. Most of these correlation 

coefficients were above 0.80 and many were above 

0.95. The author believed that these high values 

were due simply to the fact that the heavier ani- 

mal will generally have larger body parts than 

the lighter animal. 
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II. The Suffolk Sire Evaluation Study 

Unadjusted mean values are given in Tables 23a and 

23b. The means for all four lines of sire are based on 

from 22 to 297 observations, depending on the trait being 

measured. Means for each line of sire are based on from 

six to 105 observations, depending an the trait being 

measured. Means for external carcass linear measurements 

and external carcass scores (except grade) are based on 

the fewest number of observations. 

A. Analysis of Variance 

Means for 120 -day weight, average daily gain, 

live condition and conformation scores, and live 

loin width and length by sires within years and 

lines are given in Table 24. Means by line of 

sire, year x line of sire, and years are summarized 

in Table 25, with equal weighting for each sire. 

1. Variation in 120 -Ay weight 

The analysis of the variation in 120 -day 

weight in this study is summarized in Table 26. 

During the two years --1958 and 1959 - -when all 

four lines of sire were tested, the difference 

between these years was insignificant at the 

usual levels of probability. Differences between 



Table 23a. Unadjusted mean values in the Suffolk Sire Evaluation Study. 

Character 

Means 
4 

Lines 
Line 

0 
Line 
I 

Line 
II 

Line 
III 

Birth weight, lbs. 10.98 11.14 10.68 11.14 10.90 
120 -day weight, lbs. 70.2 73.7 63.3 70.5 71.1 
Average daily gain, lbs. 0.494 0.522 0.438 0.495 0.503 

Live width at heart, cm. 17.9 18.3 17.1 18.5 17.6 
Live depth at chest, cm. 25.4 25.9 24.3 25.8 25.4 
Live loin width, am. 12.0 12.2 11.7 12.4 11.5 
Live heart girth circumference, cm. 74.0 74.4 71.9 76.3 73.6 
Live loin length, cm. 14.1 14.2 13.6 14.4 13.9 
Live shoulder width, cm. 19.5 19.5 18.8 20.4 19.1 
Live hip width, cm. 21.1 21.9 19.8 21.8 21.0 
Live side body length, cm. 65.2 65.1 64.1 66.9 65.0 

Live condition score 78.9 81.6 75.9 78.1 78.2 
Live conformation score 70.8 76.7 64.7 67.4 70.2 

Carcass finish score 8.2 7.9 9.7 7.5 7.7 
Carcass conformation score 14.1 13.8 14.7 13.4 14.5 
U.S.D.A. carcass grade 15.1 15.7 14.4 13.5 15.4 
Carcass shoulder cover score 2.9 2.7 3.1 2.7 3.1 
Carcass leg cover score 2.6 2.2 3.0 2.6 2.6 
Carcass leg conformation score 2.5 2.2 2.9 2.3 2.4 

, 

' 

4 
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Table 23b. Unadjusted mean values in the Suffolk Sire Evaluation Study. 

Character 

Means 
All 4 
Lines 

Line 
0 

Line 
I 

Line 
II 

Line 
III 

Chilled carcass weight, lbs. 44.7 43.9 44.2 45.4 45.9 
Dressing percentage 48.5 48.7 48.7 47.5 48.7 
Carcass shrinkage, 3.24 3.89 2.39 2.40 3.64 

Carcass length, 1st rib to aitch bone, cm. 61.7 61.3 62.2 61.6 62.3 
Length of cut rack, cm. 16.7 16.8 16.8 16.8 16.5 
Carcass width at hind legs, an. 21.9 21.8 22.0 21.7 22.1 

Weight of trimmed loin, gm. 2083 2037 2076 2031 2184 
Weight of hind legs, untrimmed, gm. 6620 6594 6525 6597 6767 
Weight of left leg, gin. 3118 3108 3086 3097 3183 
Weight of left leg bones, gm. 530 520 532 540 526 
Weight of boned left leg, gm. 2584 2589 2551 2555 2645 
Weight of rack, gm. 2010 2022 1991 1966 2068 
Weight of breast and shanks, gm. 3110 3046 3118 3045 3225 
Weight of shoulder and neck, gm. 5355 5226 5347 5320 5513 

Carcass width at hips, cm. 
Carcass width at 1st rib, cm. 
Length from hock to crutch (carcass), 
Length from hock to stifle (carcass), 
Length from break joint to knee 

(carcass), 
Carcass depth at thorax, cm. 

Loin -eye area, sq. in. 
Depth of fat at 12th rib, mm. 

cm. 
cm. 

cm. 

17.2 
18.3 
21.1 
18.0 

10.7 
27.0 

2.17 
2.3 
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Table 24. Means by sires within years and lines for 120 -day weight, average daily 
gain, live scores, and live loin width and length of lambs in the 

Suffolk Sire Evaluation Study. 
Line 

Year of 
Sire 

Sire Sire 
Index" 

120 -day 
Weight 

Average 
daily 
gain 
(lbs.) 

Live 
condom.- 

tion 
score 

Live 
conforma- 

tion 
score 

Live 
loin 
width 
(cm. } 

Live 
loin 
length 
(cm.) 

0 G 88 86.67 68.5 .479 75.0 59.0 12.9 16.1 
0 H129 76.52 66.8 .459 76.0 63.0 12.3 15.4 
I G 9 82.35 63.3 .431 79.0 60.0 11.9 14.9 

1958 I 
II 

H 78 
H 23 

82.80 
71.50 

64.7 
69.6 

.450 

.491 
76.0 
79.0 

58.0 
64.0 

11.8 
12.5 

15.6 
15.6 

II G 59 82.20 68.6 .479 79.0 65.0 12.6 15.6 
III H 94 74.17 62.1 .446 77.0 60.0 11.5 15.2 
III G 95 83.87 67.6 .470 76.0 63.0 12.1 16.2 

0 I 9 4.97 68.6 .484 76.5 70.4 11.8 12.4 
I I105 4.01 63.3 .447 77.0 70.0 11.9 12.0 
I I132 4.24 61.6 .422 71.0 70.0 11.2 12.2 

1959 II I 49 0.66 70.8 .502 76.0 70.0 12.2 12.4 
II I 85 2.98 73.9 .517 77.0 72.0 12.0 12.8 

III I 37 4.25 67.2 .475 79.6 73.5 11.9 12.2 
III I153 1.38 64.6 .443 73.0 68.0 10.6 12.2 

J 27 1.29 84.6 .609 84.0 82.0 12.1 13.3 
J 1 4.87 77.3 .554 80.0 76.0 10.6 14.4 

1960 III J 61 2.87 82.4 .589 82.0 79.0 11.0 14.3 
III I 32 0.82 85.5 .623 83.0 81.0 11.7 13.2 

0 J 27 1.29 78.7 .561 90.0 90.0 12.6 14.1 

1961 0 
0 

J 1 
J 10 

4.87 
3.33 

76.1 
76.5 

.541 

.544 
87.0 
88.0 

89.0 
87.0 

12.9 
12.6 

13.0 
14.4 

0 J156 3.51 69.6 .491 83.0 84.0 12.1 14.4 
General Mean 70.1 .494 78.9 70.7 12.0 14.1 

:: Index on percentage in 1958 and standard deviations in later years. 
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Table 25. Means by line of sire and by years for 120 -day weight, average daily gain, 
live scores, and live loin width and length in the Suffolk Sire Evaluation 
Study, with equal weighting for sires. 

Year 
Sire 
Line 

No. 
of 
Sires 

Average 
F 

Average 
Index'` 

120 -day 
Weight 

Average 
Daily 
Gain 

( jl (lbs.) (lbs.) 

0 2 6.33 81.59 67.7 0.47 

1958 
II 

2 
2 

9.38 
3.13 

82.58 
76.85 

64.0 
69.1 

0.44 
0.49 

III 2 6.26 79.02 64.9 0.46 

0 1 9.38 4.97 68.6 0.48 

1959 II 2 
2 

9.38 
4.49 

4.13 
1.82 

62.5 
72.4 

0.43 
0.51 

III 2 15.24 2.82 65.9 0.46 

1960 III 
2 
2 

6.45 
8.60 

3.08 
1.85 

81.0 
84.0 

0.58 
0.61 

1961 0 4 7.51 3.25 75.2 0.53 

Means by 0 9 7.27 73.5 0.52 
Lines I 4 9.38 63.2 0.44 

II 4 3.81 70.7 0.50 
III 6 10.03 way 71.6 0.51 

Means by 1958 8 6.27 -- 66.4 0.46 
Years 1959 7 9.94 -- 67.3 0.47 

1960 4 7.52 -- 82.5 0.59 
IQQl____4 _____ 7.Q2 -- 7h.2 Q.SL 

General Mean 23 7.84 -- 70.1 Q.49 

Live 
Condi- Live Live Live 
tion Type Loin Loin 

Score Score Width Length 
(cm.) tit (cm.) 

) 

75.5 61.0 12.6 15.8 
77.5 59.0 11.9 15.3 
79.0 64.5 12.6 15.6 
76.5 61.5 11.8 15.7 

76.5 70.4 11.8 12.4 
74.0 70.0 11.6 12.1 
76.5 71.0 12.1 12.6 
76.3 70.7 11.3 12.2 

82.0 79.0 11.4 13.9 
82.5 80.0 11.4 13.8 

87.0 87.5 12.6 14.0 

81.6 77.1 12.2 14.0 
75.8 64.5 11.7 13.7 
77.8 67.8 12.3 14.1 
78.4 70.7 11.5 13.9 

77.1 61.5 12.2 15.6 
75.8 70.5 11.7 12.3 
82.2 79.5 11.4 13.8 
57.0____37.E__12.6___14.Q 
78.9 70.7 12.0 14.1 

:. Index on percentage in 1958 and standard deviations in later years. 
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Table 26. Analysis of the effects of line of sire, year, 
sire within line and year, and year by line of 
sire interaction on 120 -day weight in the 
Suffolk Sire Evaluation Study. 

Source of Var-? a ti on D.F. 
Mean 
Squares F 

ä° e ar s 1958 and 1959 1 43.48 0.45 

Line of sire 3 554.28 5.72** 

, 

line of sire Year 3 50.01 0.52 

Line of sire 0 (all 4 years) 3 1038.56 10.72 

Years 1958, '59, 160 (Lines 0, III) 2 4290.72 44.29 

Line of sire 0 and III 
(1958, '59, '60) 1 27.33 0.28 

Year X line of sire 0, III 2 143.58 1.48 

Sires within line and year 12 97.19 1.00 

Lambs within sires 274 96.87 ONO OM 

Total 

*" Significant at 1 per cent level of probability. 

-- 
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the lines of sire were highly significant 

(P< 0,01) with the progeny of the lines ranking 

in the following order: line 0 (highest), III, 

II, I. Line of sire 0 was the only line tested 

all four years and differences between years for 

this line were highly significant. Lines of sire 

0 and III were tested the first three years and 

the yearly differences in 120 -day weight were 

found to be highly significant. Differences be- 

tween lines of sire 0 and III were found to be 

insignificant during the first three years. In- 

teractions between years and lines of sire were 

insignificant as were differences between sires 

within a given line and year. 

2. Variation in average daily gain 

The analysis of variation in average daily 

gain (summarized in Table 27) gave identical re- 

sults in significance as did the analysis for 

120 -day weight- -the differences between the lines 

of sires; between the four years for line of sire 

0; and between years 1958, 1959, and 1960 for 

lines of sire 0 and III all being highly signifi- 
cant (P<:0.01). In this analysis, however, as 

indicated in Table 25, progeny from lines of sire 

. 
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Table 27. Analysis of effects of line of sire, year, sire 
within line and year, and year by line of sire 
interaction on average daily gain in the Suffolk 
Sire Evaluation Study. 

Source of Variation D.F. 
Mean 
Squares F 

Years 1958 and 1959 1 .003791 0.68 

Line of sire 3 .033779 6.09** 

Year X line of sire 3 .002461 0.44 

Line of sire 0 (all 4 years) 3 .070115 12.63 

Years 1958, '59, 160 (Lines 0, III) 2 .277452 49.99"^ 

Line of sire 0 and III 
(1958, 159, '60) 1 .000593 0.11 

Year X line of sire 0, III 2 .008517 1.53 

Sires within line and year 12 .006046 1.09 

Lambs within sires 274 .005550 

Total 296 -- 

Significant at 1 per cent level of probability. 

. 

, 

rr" 
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0, III, and II gained at approximately the same 

rate and at a higher rate than progeny from line 

of sire I. 

3. Variation in live condition score 

The analysis of the variation in live condi- 

tion score is summarized in Table 28. Differ- 

ences between the four years for line of sire 0 

were highly significant (P< 0.01). Differences 

between the first three years for lines 0 and III 

were highly significant. Differences between 

sires within a given line and year were signifi- 

cant only at the five per cent level of probabil- 

ity. For live condition score, differences 

between years 1958 and 1959, between lines of 

sire, and interaction differences between year 

and line of sire were not significant (P< 0.05). 

4. Variation in live conformation score 

The analysis of the variation in live con- 

formation score is summarized in Table 29. Dif- 

ferences between years 1958 and 1959 were highly 

significant. Differences between the four years 

were highly significant for line of sire 0, as 

were the differences between the first three 

years for lines of sire 0 and III. Differences 
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Table 28. Analysis of the effects of line of sire, year, 

sire within line and year, and year by line of 
sire interaction on live condition score in the 
Suffolk Sire Evaluation Study. 

Mean 
Source of Variation Squares F 

Years 1958 and 1959 1 86.31 2.24 

Line of sire 3 40.97 1.06 

Year X line of sire 3 56.23 1.46 

Line of sire 0 (all 4 yearn) 3 1051.34 27.27'` 

Years 1958, 159,'50 (Lines 0, III) 2 634.35 16.45 ":` 

Line of sire 0 and III 

(1958, '59, '60) 1 6.98 0.18 

Year X line of sire 0, III 2 4.98 0.13 

Sires within line and year 12 76.40 1.98* 

Lambs within sires 274 38.56 MP AND 

Total 296 ON IMP 

Significant at 5 per cent level of probability. 

** Significant at 1 per cent level of probability. 

D.F. 

r 

' 

' 

* 
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Table 29. Analysis of the effects of line of sire, year, 
sire within line and year, and year by line of 
sire interaction on live conformation score in 
the Suffolk Sire Evaluation Study. 

Mean 
Source of Variation D.F. Squares F 

Years 1958 and 1959 1- 4239.05 75.70** 

Line of sire 3 93.94 1.68 

Year X line of sire 3 45.27 0.81 

Line of sire 0 (all 4 years) 3 4543.36 81.13** 

Years 1958, '59, +60 (Lines 0, III) 

of sire 0 and III 

2 4330.39 77.33 

(1958, 159, '60) 1 14.77 0.26 

Year X line of sire 0, III 2 1.52 0.03 

Sires within line and year 12 73.46 1.31 

Lambs within sires 274 56.00 

Total 296 

#* Significant at 1 per cent level of probability. 

. 

: 

Line 

IMP 

-- 
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between the four lines of sire, between sires 

within a given line and year, and interaction 

differences between year and line of sire were 

insignificant (P< 0.05). 

5. Variation in live loin width 

The analysis of the variation in live loin 

width is summarized in Table 30. Differences be- 

tween years 1958 and 1959 for live loin width 

were highly significant. Differences between the 

four years for line of sire 0 were highly signifi- 
cant, as were the differences between the first 

three years for lines of sire 0 and III. Differ- 

ences between the four lines of sire were sig- 

nificant at the five per cent level of probability, 

with progeny from line of sire II and 0 outrank- 

ing progeny from Lines I and III. Differences 

between lines of sire 0 and III, when compared 

during the first three years, were significant 

(P< 0.05) with line of sire 0 progeny having 
greater live loin widths than line of sire III 

progeny. Differences between sires within a given 

line and year were significant (P< 0.05). Inter- 

action differences between year and line of sire 

were not significant. 

' 
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Table 30. Analysis of the effects of line of sire, year, 
sire within line and year, and year by line of 
sire interaction on live loin width in the 
Suffolk Sire Evaluation Study. 

Source of Variation D.F. 
Mean 

Squares F 

Years 1958 and 1959 1 13.8123 9.82 ** 

Line of sire 7.7209 5.49* 

Year X line of sire 3 0.5176 0.37 

Line of sire 0 (all 4 years) 10.9750 7.80** 

Years 1958, '59, '60 (Lines 0, III) 2 10.3156 7.33** 

Line of sire 0 and III 
(1958, 159, 1E0) 1 7.9677 5.68* 

Year X line of sire 0, III 2 2.1878 1.55 

Sires within line and year 12 3.0129 2.14* 

Lambs within sires 274 1.4071 a O. 

Total 296 411, 

* Significant at 5 per cent level of probability. 

** Significant at 1 per cent level of probability. 
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6. Variation in live loin length 

The analysis of the variation in live loin 

length is summarized in Table 31. Differences 

between years 1958 and 1959 were highly signifi- 

cant as were differences between all four years 

for line of sire O. Differences between the first 

three years for lines of sire 0 and III were also 

highly significant. Differences between sires 

within a given line and year were highly signifi- 

cant. Differences between lines of sire and 

interaction differences between year and line of 

sire were not significant. 

B. General Least Squares Analysis 

1. Variation in 120 -day weight 

The nine independent variables included in 

the mathematical model were year, line of sire, 

birth weight, type of birth and rearing, age of 

dam, dam's breeding, and birth date of lamb. The 

coefficient of determination (R2 = 0.62) for this 

analysis indicated that 62 per cent of the total 

variation was accounted for by variations in the 

nine variables listed above. The regression co- 

efficients, coefficient of determination and the 

constant in the regression equation are shown in 

- 
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Table 31. Analysis of the effects of line of sire, year, 
sire within line and year, and year by line of 
sire interaction an live loin length in the 
Suffolk Sire Evaluation Study. 

Source of Variation D.F. 
Mean 
Squares F 

Years 1958 and 1959 1 544.71 473.66** 

Line of sire 3 2.06 1.79 

Year X line of sire 3 0.56 0.49 

Line of sire 0 (all 4 years) 3 47.88 41.63^:` 

Years 1958, '59, '60 (Lines 0, III) 2 151.00 131.25** 

Line of sire 0 and III 
(1958, '59, 160) 1 0.60 0.52 

Year X line of sire 0, III 2 0.10 0.09 

Sires within line and year 12 3.26 2.83'"' 

Lambs within sires 274 1.15 -- 

Total Mi 

Significant at 1 per cent level of probability. 

' 

** 

OP 
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Table 32. 

a. Birth weight 

Birth weight had the highest multiple 

correlation (0.51) with 120 -day weight among the 

nine independent variables. The regression coef- 

ficient indicated that, for each pound increase 

in birth weight, the 120 -day estimated weight in- 

creased by the highly significant amount of 1.7 

pounds. 

b. Year of birth 

The year of birth had a highly signifi- 

cant effect (P< 0.01) on 120 -day weight. Con- 

sidering all four years, the regression coeffi- 

cients indicated that a lamb raised in 1960 could 

be expected to have the greatest 120 -day weight, 

followed by lambs raised in 1961, 1959, and 1958 

respectively. 

c. Type of birth and type of rearing 

Both type of birth and type of rearing 

had a highly significant effect upon 120 -day 

weight. The regression coefficients indicated 

that a lamb born and reared as a twin would be 

expected to have a lower 120 -day weight than a 

lamb reared as a single, and a lamb born as a 

twin but reared as a single would be expected to 

. 



Table 32. General least squares analysis for 120 -day 
weight in the Suffolk Sire Evaluation Study. 

Variable 
Regression 
coefficient 

Year 1958 -6.86 ) 

Year 
Year 

1959 
1960 

-5.21 
8.88 

) 

) ... 
Year 1961 3.18 ) 

131 

Line of sire 0 
Line of sire I 

Line of sire II 
Line of sire III 

Birth weight 

-0.059 ) 

-2.439 ) 

3.121 ) 

-0.623 ) 

1.682" °` 

Single birth 
Twin birth 

5.832 
) --t -5.832 ) 

Single rearing -4.529 ) 

Twin rearing -1.076 )--*.; 

Twin reared as single 5.60 ) 

Age of dam 0.370* 

Wether lamb 1.551 ) 

Ewe lamb -1.551 )- 

Targhee dam -0.832 ) 

Columbia dam 1.086 ), -=NS1 
Mixed breed dam -0.253 ) 

Birth date 0.935 NS 

Constant 

R2 

56.283 

0.62 

Significantly different from zero at P <.05 for 
continuous variables, and significantly different 
from each other for sets of discreet variables. 

** Significantly different at P <.01. 
1 Differences not significant. 

. 
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have a 120 -day weight only 1.53 pounds below that 

of a lamb born and raised as a single. 

d. Line of sire 

Line of sire had a highly significant 

effect on 120 -day weight. The regression coeffi- 

cients indicated that a lamb from a Line II sire 

would be expected to have a 120 -day weight 5.56 

pounds greater than a lamb from a Line I sire. 

e. Age of dam 

The dams varied in age from two to 11 

years and age of dam had a significant effect 

(P< 0.05) on 120 -day weight. The regression co- 

efficient indicated that, for each added year of 

age of dam, the estimated 120 -day weight increased 

by 0.37 pound. 

f. Sex of lamb 

The sex of the lamb had a highly signifi- 

cant effect on 120 -day weight, the regression 

coefficient indicating that a wether lamb would 

be expected to have a 120 -day weight 3.1 pounds 

greater than a ewe lamb. 

g. Breed of dam and birth date 

Neither breed of dam nor birth date had 

a significant effect on 120 -day weight at the 

. 

, 
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usual levels of probability. 

2. Variation in average daily gain 

The same nine independent variables were in- 

cluded in this mathematical model as for 120 -day 

weight. The coefficient of determination (R2 

0.55) indicated that 55 per cent of the total 

variation in average daily gain was accounted for 

by variations in the nine independent variables. 

The regression coefficients, coefficient of deter 

urination and the constant in the regression equa- 

tion are all shown in Table 33. 

a. Year of birth 

The year of birth had a highly signifi- 

cant effect (P< 0.01) on average daily gain. 

Considering all four years, the regression coef- 

ficients indicated that a lamb born mad raised in 

1960 could be expected to gain the most rapidly, 

followed by lambs raised in 1961, 1959, and 1958 

respectively. 

b. Type of birth and type of rearing 

Both type of birth and type of rearing 

had a highly significant effect upon average 

daily gain. The regression coefficients indicated 

that a lamb born and reared as a twin would be 

. 

= 
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Table 33. General least squares analysis for average 
daily &Jain in the Suffolk Sire Evaluation 
Study. 

Variable 

Year 1958 
Year 1959 
Year 1960 
Year 1961 

Line of sire 0 
Line of sire I 
Line of sire II 
Line of sire III 

Regression 
coefficient 

-.0564 ) 

-.0436 ) 

.0736 )--*" 

.0263 ) 

-.0040 ) 

-.0195 
.0263 ) 

-.0028 ) 

Birth weight 

Single birth 
Twin birth 

Single rearing 
Twin rearing 
Twin reared as single 

Wether lamb 
Ewe lamb 

Targhee dam 
Columbia dam 
Mixed breed dam 

.0061** 

.0483 ) 

-.0483 

-.0372 ) 

-.0092 ) -- =:; 
.0464 ) 

Age of dam .0291'` 

.0130 ) 

-.0130 

-.0252 ) 

.0179 )--T:S1 

.0073 ) 

Birth date .0080 NS 

Constant -1.1269 

R2 0.55 

Significantly different from zero at P< .05 for 
continuous variables and from each other for sets 
of discreet variables. 

.* Significantly different at P .01. < 
1 Differences not significant. 
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expected to have a lower average daily gain than 

a lamb reared as a and a lamb born as a 

twin but reared as a single would be expected to 

be intermediate between single and twin lambs in 

average daily 

c. Birth wei fit 
Birth weight had a highly significant 

effect on average daily gain. The regression 

coefficient indicated that, for each pound of in- 

crease in birth weight, the estimated average 

daily gain increased by 0.006 pound. 

d. Line of sire 

Line of sire had a significant effect 
(PG 0.05) on average daily gain. The regression 

coefficients indicated that a lamb from a Line II 

sire would be expected to have an average daily 

gain 0.046 pound greater than a lamb from a Line 

I sire. 

e. Sex of lamb 

Sex had a highly significant effect on 

average daily gain, the regression coefficient 

indicating that a wether lamb would be expected 

to have an average daily gain 0.026 pound greater 
than a ewe lamb. 

single, 

1 
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f. Age of dam 

Age of dam had a significant effect 

(P.< 0.05) on average daily gain. The regression 

coefficient indicated that, for each added year 

of age of dam, the estimated average daily gain 

increased by 0.029 pound. 

g. Breed of dam and birth date 

Neither breed of dam nor birth date had 

a significant effect on average daily gain at the 

usual levels of probability. 

C. Correlations 

1. Correlation coefficients involved in the 

general least squares analysis 

The simple correlations of the independent 

variables in the least squares analysis with the 

two dependent variables, 120 -day weight and 

average daily gain, were quite similar in most 

cases but were generally slightly higher for 

120 -day weight. 

a. Birth weight 

Birth weight was highly correlated 

(P <0.01) with 120 -day weight (0.52) and with 

average daily gain (0.39). 

- 

R 
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b. Type of birth 

Type of birth was highly correlated with 

120 -day weight (0.41) and average daily gain (0.7). 

c. Type of rearing 

Single rearing was highly correlated with 

120 -day weight (0.39) and average daily gain 

(0.35). Twin rearing was even more highly, but 

negatively, correlated with 120 -day weight ( -.45) 

and average daily gain ( -.42). 

d. Sex of lamb 

Sex was highly correlated with 120 -day 

weight (0.24) and average daily gain (0.21). 

e. Birth date 

Birth date was highly correlated with 

average daily gain ( -.15) but was significantly 

correlated only at the five per cent level of 

probability with 120 -day weight ( -.14). 

f. 4,e of dam 

Age of dam was not significantly corre- 

lated with either 120 -day weight or average daily 

gain at the usual levels of probability. 

Due to the large number of correlation 

coefficients computed in the final phase of this 

study, primarily those that were significant at 

. 

. 

. 

. 

' 
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the one or five per cent level will be emphasized. 

2. Correlation coefficients involving birth 

weight, performance traits, and live animal 

measurements. 

Correlation coefficients for all lines of 

sire combined which involve birth weight, per- 

formance traits and live animal measurements are 

given in Table 34. It will be noted that all but 

four values are highly significant (Pç 0.01). 

When lambs from all four lines of sire were con- 

sidered together, the 120 -day weight was more 

highly correlated with birth weight (0.52) than 

was average daily gain (0.39) . The 120 -day 

weight was more highly correlated with average 

daily gain (0.99) than with birth weight (0.52). 

Shoulder width was more highly correlated with 

120 -day weight (0.86) and average daily gain 

(0.85) than were the other live linear body 

measurements. Width at heart and chest depth 

were identically or nearly identically correlated 

with the other traits in Table 34. 

Among the live linear body measurements them- 

selves, shoulder width was most highly correlated 

with width at heart (0.93), and heart girt 



Table 34. Correlation coefficients involving birth weight, performance traits and live 
animal measurements on lambs from all lines of sire in the Suffolk Sire 
Evaluation Study. 

Character 
120 -day 
weight 

Average 
daily 
gain 

Width 
at 

heart 
Shoulder 
Width 

Chest 
depth 

Loin 
width 

Hip 
width 

Birth weight . 52 : ":,- 9 ;;; . 3.. .42** * 
. 45 ., .. .40** . 36 '`'` .36** 

120 -day weight .99'' .72** .86 .72** . 57 ;- .64* 

Average daily gain .71** .85** .71** .56'`"` .63`"'` 

Live Measurements: 

'Width at heart .93** .70** .76** .73aax- 

Shoulder width . 74 ** .80** . 71"': 

Chest depth .64"`" .71'`" 

Loin width .70** 



Table 34, continued 

Character 

heart 
girth 

circumference 

Side 
body 
length 

Loin 
length 

Conditi on 
score 

Conformation 
score 

Birth weight 

120 -day weight 

Average daily gain 

Live Measurements: 

.46** 

.74** 

.73** 

.87** 

.91** 

.81** 

.76** 

.46' ̂* 

.81'* 

.80** 

.70 ** ** 

.76'`" 

.70** 

.71** 

.80** 

.17** 

.11 

. 09 

.33** 

.38** 

.29:.:. 

.28** 

. 

.30 

.42** 

.27** 

.64** 

.65** 

.61** 
. 

. 59 '` 

.51** 

.54** 

. 49' 

.52** 
4 

. 59' 

.07 

.21** 

.60:,* 

.62** 

.43** 

.69** 

.43"* 

.34** 

.15* 

. .36** 

.42** 

-.23** 

.69** 

Width at heart 

Shoulder width 

Chest depth 

Loin width 

Hip width 

Heart girth circumference 

Side body length 

Loin length 

Condition score 

* Significant at 1% level. 
** Significant at 5% level. 

o 

' 

' 

, 

. .74** 

. 

-- 
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circumference was most highly correlated with 

shoulder width (0.91) and width at heart (0.87). 

Side body length was more highly correlated 

with 120 -day weight (0.81), average daily gain 

(0.80) and heart girth circumference (0.80) than 

with other traits (Table 34). Condition score 

was more closely correlated with all live animal 

measurements except loin length, than was con- 

formation score, even though the two live scores 

were highly correlated with each other (0.69). 

Most correlation coefficients for live animal 

measurements within each line of sire were highly 

significant. However, when correlating live loin 

length with other live animal measurements and 

when correlating birth weight with live scores 

many correlation coefficients within a given line 

of sire were insignificant at the usual levels of 

probability. 

Live side body length and shoulder width were 

not both measured the same year so no correlation 

coefficient between these two measurements could 

be computed. 
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3. Correlation coefficients between external 

carcass measurements mid live animal 

measurements 

Correlation coefficients between external 

carcass measurements and live animal measurements 

are included in Tables 35, 36, 37 and 38. Values 

for each line of sire and for all lines of sire 

combined are given. 

a. Correlation coefficients for all lines 

of sire combined 

(1) Chilled carcass weight 

Chilled carcass weight was highly 

correlated (P< 0.01) with birth weight (0.42) ; 

performance traits; live width at heart (0.71), 

depth at chest (0.57), loin width (0.52), heart 

girth circumference (0.81) and shoulder width 

(0.74) but not with live hip width or loin 

length. Chilled carcass weight was highly cor- 

related with live condition (0.42) and 

conformation (0.27) scores. 

(2) Dressing percentage 

Pressing percentage was highly cor- 

related with all live animal measurements except 

hip width, but was most highly correlated with 

live width at heart (0.50). 



Table 35. Correlation coefficients involving certain external carcass and live animal 
measurements in the Suffolk Sire Evaluation Study. 

Chilled 
carcass 
weight 

U.S.D.A. 
Dressing carcass 
percentage grade 

Carcass 
width at 

hind legs 
Birth 
weight 

Line 0 
Line I 
Line II 
Line III 

.55."- 

aä. .70'" (. 60 ) (.45""*) .53" ï, 
.76 ;: 

.493' 

. 41 "' 

.61** 

,t (. 83::.) 
.86'"`3` 

.81 "' U. 

.94** 

.75* ̀  

,r (. 42 ' ) 
.41'`'" 

.19 

. 37 
3; 

Dressing 
percentage 

Line 0 
Line I ; 

.57** . 46 -` : .11 
-.16 

Line II 
( .52:: ) 

. 56 ( 
.48:c-) .4q; (.14*) -.09 

Line III .5l * 1' .66** .47** 

U.S.D.A. Line 0 .34** .12 
carcass Line I .28 .18 
grade Line II (.36**) . 49 3; (.027) 28 

Line III .47** .09 

Carcass 
width at 

Line 0 
Line I 

.41 

hind legs Line II (.35"'') .32 
Line III .30* 

.46 ** 

' 

' . 

' 

. 

' - 

.34 
_ . . 

' 

. 

. 

r 

- 

.34 

- 

r 
w 



Table 35 continued 
120 -day 
weight 

Average 
daily gain 

Live width 
at heart 

.68** 

.69 "'` 

.78^.` 

.75** 

Chilled 
carcass 
weight 

U.S.D.A. 
carcass 
grade 

Carcass 
width at 
hind legs 

Line 0 
Line I 
Line II 
Line III 

(.79) 
.86** 
.71** 
.88** 
.76*" 

Dressing Line 0 .33'31-* 

percentage Line I .30 
Line II (*38.3n) 

I ,., .30 
.33 

Line III .56 "" 

Line 0 .47** 
Line I .36 
Line II (.47**) -c) .33 
Line III .59** 

Line 0 
Line I 
Line II (.69a* ) 
Line III 

.80** 

.85"'` 

.48** 

.84: 

(.77;'a:) .89** 
.72::;. 

(.38**) 

.77** 

(.6848) ` . 88: : (.65**) 

.49** 

(.71**) 

.33** 

.39 
.39 ( 50**) 
.51** 

.48** . 21 
, .36 

(.51 ̀ ) .'' (.37a..-) 

.62** 

Live depth 
at chest 

.54** 

(.57**) . 53 

.71** 

.33** ; .22 

.61** . 26 

. 62** (.24*) : 
. 27 

.63** .44** 

.22 

165** (.21^') -.03 
. 

.53a. . 56-:,a; 

.67** 

.59- 

.74** 

.62** 

(.52**) .56** 
.48** 

.76** 

" 

- 

. . 

:77** 
' " .52** 

60i'*'g 
. 



Table 35 continued 

Chilled 

weight 

Live 
loin 
width 

Live 
heart girth 
circumference 

Live 
condition 

score 

Live 
conformation 

score 
Line 0 

Line II 
Line III 

( 
. 52..- 

, 

) 

.48 ` 

. 59,`.L 

.58** 

( .81;:'x) 
.81 *' 

.89';:; 

.85** 

(.42':;--.x) 

.38** 

` 50': 

.63** 

(. 27 *) 
.28* 

. 40:: 

.55** 

Dressing 
percentage 

Line 0 

Line II 
Line III 

(.37 :,) 
.25* 

. 53 *':- 

.40''" 

(38'''`) 
.22 

.56'`4 

.67** 

(.42a: ;:) 
.41** 

. 48': 

.33 

. 45** 

(.33:: -:;) 

.42** 

.17 

.31* 

U.S.D.A. 
carcass 
grade 

Line 0 

Line II 
Line III 

(.23**) 

.18 

.27 

( .19: :: ) 
.12 
.21 
.41* 
.47`"L 

(52**) 

.54''' 

..20 37 

.59'` 

(.54**) 

.55** 

~ 

.56** .56** 

Carcass 
width at 

Line 0 

Line II 
Line III 

(.47: -;:) 
.39 

.66^:: 

.54 Ç 

(.72 *') 
.69,: 

.82:;: 

.73'' ' 

(.37;:-..) 

.37::: 

.351, 

.46 ̂ * 
(.23**) 

.29* 

.41 

.27 

Values in parentheses are for all lines of sire combined. 
Significant at 5% level. 
Significant at 1% level. 

carcass 
' 

' 

. 

7 

' ' 

'3410: 

Line I .30 
.Eí3 

. 

' 

hind lege 
Line I 

^* 

"^ 

* 

Line I 
.37 

Line I .56 *'` 09 



Table 36. Correlation coefficients involving certain external carcass scores and live 
animal measurements in the Suffolk Sire Evaluation Study. 

Birth Line 0 
weight Line I 

Line II 
Line III 
Line 0 
Line I 

Line II 
Line III 

120 -day 
weight 

Carcass 
conformation 

.32 

(.l5) .31 
-.16 
.51* 
.37 

(.44 54'r 
.59* 

Carcass 
finish 

Shoulder 
cover 
score 

.26 

( -.024) '34 
-.23 
.05 
.31 

( .16) 'N 
.26 

( .082) 
-.33 
.43 

-.43 

( .22) 
.41 
.33 

Average 
daily 
gain 

Line 0 
Line I 

Line II 
Line III 

Live Line 0 
side Line I 
body Line II 
length Line III 

Live Line 0 
width Line I 
at heart Line II 

Line III 

.35 

(.48**) 

.31 

(.29*) .31 
.44 

-.08 

(.62:::) 
,.. 

.78** 

.29 

( .20) 
.27 
.30 
.33 

-.26 

( .22) .07 
.60 
,22 

Live Line 0 
chest Line I 

depth Line II 
Line III 

.30 

(.20) .28 

.66.:`` 

.02 .45 

(-.032) -.04 ( .011) 
-.15 

.17 -.45 

-.10 .01 

( .30") 44: ( .33) 
77 ** 

.41 .09 

.22 -.78*- 

(-.13) 
-.14 (-.16) -.32 
.34 .17 

. 6 4 e . 

.57* 

- . 

-.95'x` 
39 

. 

.23 

.17 

.55~ 

55 

.77 ` 
X69 

.37 .25 
"'" 



Table 36, continued 

Live 
loin 
width 

Live 
heart 
girth 
circumference 
Live 
hip 
width 

Line 0 

Carcass 
conformation 

4 

Line I 

Line II 
(.73- .877 

.76* 
Line III .70** 

Line 0 .27 
Line I 

Line II 
( . 55' ° ̀) .63** 

Line III .8e* 
Line 0 .29 

Live 
condition 
score 

Live 
conformation 
score 

Line I 

Line II 

Line III 

Line 0 
Line I 

Line II 
Line III 

Line 0 
Line I 
Line II 
Line III 

Carcass 
finish 

-.15 
( .32..) .48:: 

.23 

.64** 

.03 

( .12) 
-.28 
.45 

.11 

(-.053) -10 
.05 
.55* 

-.04 
.26 

( .25*) , .23 
.74** 

Shoulder 
cover 
score 

.32 

( 

.52 

.07 

( .46' *) .gg 

.71 

-.20 

( -.068) -13 
.10 

-.12 
E 

( .41") *7 
.48 
.48 

-.23 

( .091) 
-.02 
.19 
.14 

-.32 

.27 ( -.060) 
- 
.54 

.63'; 

(31*) 
. 45* 

67`x` 
.34 

(.51'sß:) 
. 39 

.47**) .43 
.52 

. 

.66** 

.53 

I 
. 48 ̂ 'f) ;. 483 

415 

. 

.551, 

f+ 



Table 36, continued 

Carcass Line 0 
conformation Line I 

Line II 
Line III 
Line 
Line I 
Line II 
Line III 
Line 0 
Line I 
Line II 
Line III 

leg Line 
cover Line I 
score Line II 

Line III 

Leg 
conformation 
score 

Carcass 
finish 

Carcass 
finish 

Shoulder 
cover 
score 

Leg 
cover 
score 

Leg 
conformation 

score 

(.61**) 
.25 

. 69 i .32 .52 ( .64" ) .64 
° .71* 

.72** .59 

1.00** 1.00** 
55::-::) 

.69* .50 .50 

.51 .39 
.32 

(. 51 ':") .70" 
.54 

(.72**) 
.72* 
.60 

(.44") 
.62 
.32 

(651:::) .68* .64* ; 

Values in parentheses are for all lines of sire combined. 
* Significant at 5% level. 

4}* Significant at 1% level. 

- 

` 

.30 
t 

.46 
(.48**) 

.59 
. 

y 

-.58 
.24 
.£33*:` 

`. 

0 

.66 

0 

. 



Table 37. Correlation coefficients involving internal and external carcass 
measurements and live animal measurements An the Suffolk Sire 
Evaluation Study. 
Weight 
of boned 
left leg 

Weight of 
hind legs 
untrimmed 

, e igh t of 
loin 

trimmed 
Weight of 

rack 

Weight of 
breast and 
shanks 

LIVE %iEA t LiAII 
Birth weight 

('27x) 

.56 
-.002 
-.17 
.56* 

(.14) 

-.27 
-.05 
-.09 
.59* 

(.31 ") 

.20 

.66** 

Line 0 .30 
Line I .001 
Line II ('19) -.17 
Line III .46 

ay weight G 
Line 0 .68* .64* .42 .49 .40 
Line I .30 .48 .47 .32 .57* 
Line II (.51**) .50 ( .52.. : ) .421 (.46*') .55* ( . 35'' ' ) .30 (.57**) .45 
Line III .51 .59* .38 .37 .63' 

Average daily gain 
Line 0 .52 .31 .61* .28 .29 
Line I .54" .51" .51* .35 
Line II (52-...) .60* (.52**) .) .53* 

,,, 

(. 50' ) .63* (. 41**) . 45 (.56**) .48; 
Line III .49 .57'` .39 .49 . 59* 

Width at heart 
Line 0 .53 .54 .57 .57 
Line I .36 
Line II (. 40' ') 

.25 (.39) :g NS (.66**) :73** (.31*) .05 
Line III .53* .51 .45 

co 

.1- - 

TS 

" 

r 

.75** 

.13 

.27 



Table 37, continued 
Weight of 
shoulder 
and neck 

Weight of 
left I.eg 

bones 
LIVE MEASUREMENTS, continued 

Per cent 
carcass 

shrinkage 

Birth weight 
.20 

-.01 
-.05 
.70 

(.37:..,) 
.65* 
.22 
.28 
.49 

(.23) 
Line 0 
Line I (.30`) Line II 
Line III 
120 -day weight 

.72** 

.49 

.46 

.61'' 

(.38::*) 

.38 

.44 

.04 

.56* 
( -.011) 

Line 0 
Line I 

) 

Line II ( 
.55 

Line III 
Average daily gain 

.62:. 

53* . 
.51* 
.55V 

(.31*) 
-.03 
.42 

-.07 
.50 

(.05 1) 
Line 0 
Line I 

Line II (. 55 ::) 
Line III 

Width at heart 
.53 
.37 
.29 
.55* 

(.42**) 

.54 

.17 

;;; 

.46 

NS 
Line 0 
Line I 

Line II ( 43 ::;) 

Line III 

Carcass 
length 

-.14 
.51* 
.55* 
.14 

Cut rack 
length 

NS NS 

-.65 .1:; -v.90** 

.02 .22 

.23 NS ( -.016) -.26 

-.09 J2 

-.59* -.89" 

. .00 i: s (-.066 ) -.1F43 

.26 .36 

.iS (.15) 
-.81* 

.40 

.22 

.56 

, 

. 

' . 

' 

. 

65 
. 



Table 37 continued 
Weight Weight of 
of boned hind legs 
left leg untrimmed 

Weight of 
loin 

trimmed 
LIVE I ASUREMEF` TS, continued 
Depth at chest 

.57 

.61* 

ES 

Line 0 .39 
Line I 
Line II (.32`) 

.27 (.36**) 

Line III .69 
'Loin width 

.57 Line 0 .51 
Line I 
Line II (36::} .43 (.35**) NS 

Line III .48 .49 
Heart girth circumference 

Line .43 .60* -.09 
Line I 

(.55'; g ^) 
.31 

Line II ' . ;: ) 

.59* (.32 
.37 

Line III .71'"' .70's' .59''' 

Condition score 
Line 0 
Line I 
Line II 
Line III 

ES NS NS 

Weight of 
rack 

Weight of 
breast and 
shanks 

.38 

(.37**) .18 
68'a . 

NS 

.77** 

(.64'") .66* NS 

72 *r 

.44 .36 

::13 (.37**) 
.23 

.79** .73** 

.57 .16 

(.48**) 
. 54 
. (A39) 

.19 
-.59* 

.44 .21 

- 

0 
(_ 52* *) 

,. 34 
.36 

: 

(.57**) 

.45 

.22 

. 

` 
. 

-.33 



Table 37, continued 
Weight of Weight of 
shoulder left leg 
and neck bones 

Per cent 
carcass 

shrinkage 
Carcass 
length 

Cut rack 
length 

LIVE ASDRE I x ;TS, continued 

Depth at chest 
.50 
.54* 

53* 
. 57" 

NS NS 

-.21 
.21 (.21) .63* 
.05 

Line 0 .52 
.23 Line I 

(.30*) .10 
(.46*) 

Line II 
Line III .61* 
Loin. width 

.55 

.56* 

.05 
NS NS NS 

Line 0 .66* 
Line I .27 
Line II ('33 "+} 

(.36 * *) 
.20 

Line III 
Heart girth circumference 

.64* 

.54* 

.51- 

.54* 

NS NS 
Line 0 .42 
Line I J3;,ì .46 

) 
(.51**) Line II .50 

.77** Line III 
Condition score 

.04 
60:: 

-.20 
.00 

ES 
-.24 

(-.12) -.55* 
-.44 
.19 

NS 
Line 0 .63* 
Line I (.15) .29 (.069) 
Line II -.29 
Line III .13 

.54" .62* 

. 

NS 

w` 



Table 37, continued 
Weight of Weight of 
boned hind legs 
left le untrimmed 

LIVE MEASUREMENTS, continued 
Conformation score 
Line 0 
Line I NS Line II 
Line III 

Weight of 
loin 

trimmed 
Weight of 

rack 

Weight of 
breast and 
shanks 

-.63* -.60'` 

NS NS -.16) ( -.19 (.13) -.15 
.00 .38 

Loin length 
Line 0 
Line I 

Line II 
Line III 

NS 

.27 .64* 

(-.18) -.32 ( .30^') .28 

.10 .54* 

.73* 

( -.092) 

.24 

Hip width 
Line 0 
Line T 

Line II 
Line III 

NS 

.74.f:; 

lU 
NS ( ..g3) 

.65* 

Shoulder 
width (.58'*) (.58 *') (.51*) (.42*) (.58 * *) 

- 

; 

NS ; 

NS ; 

.33 

LS : 

d1 W 



Table 37.. continued 
Weight of 
shoulder 
and neck 

Weight of 
left leg 
bones 

need contd. 

NS 

Per cent 
carcass 

shrinkage 

NS 

Carcass 
length 

-.62* 

(.048) 
.02 
.28 
.16 

Cut rack 
length 

NS 

LIVE MEASUREMENTS, 
Conformation score 

Line 0 
Line I 

NS Line II 
Line III 
Loin length 

ES NS 

.62* 

(.016) -05 
37 

-.17 

NS 

Line 0 
Line I 

1S Line II 
Line III 
Rip width 

.66* 

(.25) 
-.03 
.34 

NS 
.lo 

( -.11) 
-.68;; 
.00 

NS 

Line 0 
Line I 1 S 
Line II 
Line III 

Shoulder 
width (.50**) (.48* ) NS NS 4.1,1 4WD 

Values in parentheses are for all lines of sire combined. 
Significant at 5 level. 

"" Significant at 1% level. 
IBS No significant values. 

. 

. 

. 

- 

; 

, 

' 

:, 

.33 
. 

* 



Table 358. Some correlation coefficients involving carcass and live animal 
measurements on 22 lambs in all sire lines in the Suffolk Sire Study 
1958 only). 

Carcass 
width 

at 
hips 

Carcass 
width 

at 
1st rib 

Break 
joint 

to knee 

Depth 
of 

thorax 

Carcass 
width 
at hind 
legs 

Carcass 
length 
from hock 
to crutch 

Loin -eye 
area 

Carcass Measurements 
.45* -.27 .60** .59** -.14 .10 Width at hips 

Width at 1st rib -.17 .51* .74** -.22 .50* 

Break joint to knee .03 -.14 .62** -.03 
Depth of thorax .59** .29 -.01 
Width at hind legs .01 .39 

Length from hock to crutch -.43' 
Length .73 .32 -.22 .36 .52** -.08 .16 

Chilled weight .57'* .81" .05 .61** .76** -.02 .39 

Dressing percentage .14 .64-~ -.14 .20 .42* -.24 .49- 

Depth of 
fat at 

Weight of Joints and Bones 12th rib 
Hind legs .44': .64'`" .27 .65** .57'`^ -.14 .52* 
Trimmed loin .43* .47* .05 .52* .52* .10 - 

.34 

Breast and shanks .35 . 56;''` .21 .494: .62** -.07 .53* 
Shoulder and neck .37 .63' "* .28 .60 " ' .52" -.10 .55 * 

* 

Left leg bones .35 .52* -.02 .42* .47* -.42*- .50* 
Boned left leg .36 . 62 "'` .30 .64** .51* -.11 .48* 

' 

, 

' 
. 

.. . 

. ' . 

, 

. 

} 
' .I 

. 

. ' . 

` . 

. 

i. 

., 

. ' 

- 

cn 



Table 3'8, continued 
Carcass 
width 

at 
hips 

Carcass 
width 

at 
1st rib 

Break 
joint 

to knee 

Depth 
of 

thorax 

Carcass 
with 

at hind 
legs 

Depth of 
fat at 

12th rib 
Loin -eye 

area 

Live Measurements 
.33 
.30 
.30 
.27 
.45'' 

.22 

.44'' 

.64'''" 
.67 "` .59** 
.23 
.17 

.53* 

.76~'` 

-.09 
-.26 
.12 
.17 

-.47* 
.26 

-.25 

.43* 

.47'' 
.61** " 

í 

.70''`:' 

.27 

.64`'' 

.58 "f 

.70 "''' 

.69":, 

. 57 '" 

.37 

.26 

.54** 

.64" 

-.17 
-.19 
-.46* 

.: 

-.43* 
-.17 

-.49* 
-.09 

.49* 
.51* 
.43* 
. 04 
.10 

.28 

.38 

120 -day weight 
Average daily gain 
Width at heart 
Depth at chest 
Width of loin 
Heart girth 

circumference 
Width of shoulder 

~r Significant at P < .05. 
Significant at P < .01. 

. 

ti . 

. . 
. . 

f 

.s;; 
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(3) Per cent carcass shrinkage 

Per cent carcass shrinkage was not 

significantly correlated with any of the traits 

measured. 

(4) Carcass conformation 

Carcass conformation (Table 36) was 

highly correlated with 120 -day weight (0.44) , 

average daily Lain (0.48), live width at heart 

(0.62) , live loin width (0.73) , live heart girth 

circumference (0.55), live condition score (0.51), 

and live conformation score (0.48) . Carcass con- 

formation was significantly correlated (P< 0.05) 

with live side body length (0.29) and live hip 

width (0.31). 

(5) Carcass finish 

Carcass finish (Table 36) was sig- 

nificantly correlated (P< 0.05) only with live 

width at heart (0.30), live loin width, and live 

condition score (0.25). 

(6) U.S.D.A. carcass grade 

Carcass grade (Table 35) was highly 

correlated (P<0.01) with 120 -day weight (0.47); 

average daily Lain (0.51); live width at heart 

(0.37), depth at chest (0.21), loin width (0.23), 

. 
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heart girth circumference (0.19), live condition 

score (0.52) and live conformation score (0.54). 

(7) Carcass shoulder cover score 

Shoulder cover score (Table 36) was 

highly correlated with live loin width (0.47) and 

heart girth circumference (0.46). It was signifi- 

cantly associated (P<:0.05) with live condition 

score (0.41). 

(8) bla cover score on carcass 

Leg cover score was highly correlated 

with only one live animal measurement, loin width 

(0.49). 

(9) Leg conformation score on carcass 

Leg conformation score, like leg 

cover score, was highly correlated with only one 

live animal measurement, loin width (0.55). 

(10) Carcass length 

Carcass length (Table 37) was not 

significantly correlated with any live animal 

measurement at the usual levels of probability. 

It was more highly correlated with average daily 

gain (0.20) than with other live animal 

measurements. 
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(11) Carcass width at first rib 

Carcass width at first rib (Table 

38) was highly correlated with average daily gain 

(0.67), 120 -day weight (0.64), live width of 

shoulder (0.76), and width at heart (0.59). It 

was significantly correlated (nom 0.05) with live 

heart girth circumference (0.53). 

(12) Carcass depth of thorax 

Depth of thorax (Table 38) was 

highly correlated with live depth at chest (0.70), 

heart girth circumference (0.64), width at heart 

(0.61) and width of shoulder (0.58). It was sig- 

nificantly correlated (P< 0.05) with average 

daily gain (0.47) and 120 -day weight (0.43). 

(13) Carcass width at hips 

Carcass width at hips (Table 38) was 

significantly correlated (P< 0.05) only with 

live width of loin (0.45) and width of shoulder 

(0.44). 

(14) Carcass width at hind legs, 

Carcass width at hind legs (Table 

35) was highly correlated with birth weight 

(0.35); 120 -day weight (0.69); average daily gain 

(0.68); live width at heart (0.65), depth at 

chest (0.52), loin width (0.47), heart girth 

, 
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circumference (0.72), condition score (0.37), 

conformation score (0.23) and shoulder width 

(0.64). It was significantly correlated (P< 0.05) 

with live hip width (0.27). 

(15) Length from break -joint to knee on 

carcass 

Length from break -joint to knee 

(Table 38) was significantly correlated (P< 0.05) 

only with live width of loin ( Length from 

break -joint to knee was highly correlated with 

length from hock to stifle (0.58) but this was 

the only significant correlation in the whole 

study involving the latter measurement. 

(16) Length from hock to crutch on carcass 

Length from hock to crutch (Table 

38) was not significantly correlated with any 

live animal measurement at the usual levels of 

probability. It was most highly correlated with 

live heart girth circumference (0.39) and live 

chest depth (0.38). 

b. Correlation coefficients for individual 

lines of sire 

Due to the large number of correlation 

coefficients involving the individual sire lines, 
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only certain ores will be emphasized here. If 

the significance of the association of two traits 

for each of the four lines of sire is in close 

agreement with that for all progeny combined, 

mention will not be made of such cases here. Also 

emphasis will not be given to cases where none of 

the correlation coefficients between two traits 

within lines of sire are significant at the usual 

levels of probability. 

(1) Chilled carcass weight 

Chilled carcass weight (Table 35) 

was highly correlated with birth weight only in 

line of sire III (0.53) and Lire of sire 0 (0.41). 

It was highly correlated with live condition 

score in Line of sire III (0.63) and Line of sire 

0 (0.38) and was significantly correlated 

(P< 0.05) with condition score in Line of sire I 

(0.50). Chilled carcass weight was highly cor- 

related with live conformation score only in 

Line III and was significantly correlated 

(P<0.05) with the same trait in Line 0 (0.28) 

and II (0.40). 

(2) Dressing percentage 

Dressing percentage was highly cor- 

related with birth weight only in Line III 
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(0.47). It was highly correlated with 120 -day 

weight and average daily gain only in Lines 0 and 

III. Dressing percentage was highly correlated 

with live depth at chest only in Line III (0.44). 

It was highly correlated with live heart girth 

circumference in all lines except Line 0. It was 

highly correlated with live condition score in 

Lines III and 0, and was significantly correlated 

(P< 0.05) with the same trait in Line II (0.40). 

Dressing percentage was significantly correlated 

with live loin length only in Line IT (0.42). 

(3) Per cent carcass shrinkage 

Per cent carcass shrinkage (Table 

37) gave only the following significant correla- 

tions (P< 0.05): with birth weight in Lines II 

(0.55) and I (0.51), with 120 -day weight in Line 

0 ( -.65), and with average daily gain in Line 0 

( -.59). 

(4) Carcass conformation 

Carcass conformation (Table 36) was 

significantly correlated (P< 0.05) with birth 

weight only in Line III (0.51). It was signifi- 

cantly correlated with 120 -day weight and average 

daily gain in all lines of sire except Line 0. 

It was highly correlated with live width at heart 

. 
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in all lines but Line O. It was highly correlated 

with live chest depth in only Line III (0.66). 

Carcass conformation was highly correlated with 

live heart girth circumference in Lines III 

(0.88) and II (0.63) and was significantly cor- 

related with the same trait in Line I (0.55). 

It was highly correlated with live hip width only 

in Line III (0.67) and was highly correlated with 

live condition score only in Lines I (0.72) and 

III (0.66). 

(5) Carcass finish 

Carcass finish was highly correlated 

with live loin width (0.64) and with live condi- 

tion score (0.74) only in Line III. 

(6) U.S.D.A. carcass grade 

Carcass grade (Table 35) was highly 

correlated in Lines III and 0 with 120 -day weight, 

average daily gain, and live scores. It was sig- 

nificantly correlated (P< 0.05) with average 

daily gain in Line II and with live conformation 

score in Line I. Carcass grade was highly cor- 

related with live width at heart only in Lines 

II (0.55) and III (0.53). It was highly corre- 

lated with live depth of chest only in Line III 

(0.56) and with live loin width only in Line II 
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(0.63). It was highly correlated with live heart 

girth circumference only in Line III (0.47) and 

was significantly correlated (PC 0.05) with the 

same trait in Line II (0.41). 

(7) Shoulder cover score 

Shoulder cover score was highly cor- 

related with birth weight only in Line 0 ( -.95). 

This was based on only six lambs. Shoulder cover 

was highly correlated with live width at heart 

only in Line II (0.77) . It was significantly 

correlated (P< 0.05) with live chest depth only 

in Line 0 ( -.78). 

(8) Leg cover score 

Leg cover score was significantly 

correlated (P< 0.05) with birth weight only in 

Line II ( -.69). Although leg cover score was 

highly correlated with live loin width when all 

lines of sire were combined, this correlation 

coefficient was insignificant for the progeny of 

each line of sire considered separately. 

(9) Ler conformation score 

Leg conformation score was signifi- 

cantly correlated (P< 0.05) with birth weight 

only in Line III (0.76), and with live loin width 

only in Line I (0.77). 

. . 
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(10) Carcass length 

Carcass length (Table 37) was highly 

correlated with hip width only in Line II ( ..68). 

It was significantly correlated (P< 0.05) with 

condition score only in Line I (-.55) and with 

conformation score ( -.62) and loin length (0.62) 

only in Line 0. 

4. Correlation coefficients involving only 

external carcass measurements 

Correlation coefficients involving external 

carcass measurements are included in Tables 35, 

36, 38 and 39. 

a. Chilled carcass weight 

Chilled carcass weight was highly cor- 

related with dressing percentage and carcass 

width at hind legs in the progeny of each line 

of sire and in the analysis when the progeny of 

all lines of sire were combined. It was perfectly 

correlated with per cent carcass shrinkage in Line 

of sire 0 ( -1.00) but not significantly correlated 

with the same trait in the progeny of any of the 

other three lines of sire. Chilled carcass 

weight was highly correlated with carcass length 

only when all progeny were analyzed together 

(0.34). Chilled carcass weight was highly 



Table 39. Correlation coefficients involving internal and external carcass 
measurements in the Suffolk Sire Evaluation Study. 
Weight of Weight of Weight of Weight of 
hind legs loin, Weight of breast and shoulder 
untrimmed trimmed rack shanks and neck 

EXTERNAL CARCASS MEASUREMENTS 
Chilled carcass weight 

Line 6 .83'1' .31 .66* .67* .84** 
Line I I (. 57:::;) . 84** ( 77 ") .73** (. 63'` ̀ ) .70** 

(. 80: : -::) 
.74i'''ÿ (. ,.) 88 

.79;* 
Line TI al'' .85' .56* .76** .95 
Line III .95: .92 .65* .92** .98*`^' 

Dressing percentage 
Line 0 .60 .29 
Line I 
Line II ( 53" ̀ ) 

.44 
" .49' '` ) .56 

.33 
Line III .71' .59* 

.76** .75** 

(.63**) .75** (.475") -.09 

.61* .84** 

.65* 

(.60**) 

.81** 

.4591* 

.81** 

Carcass grade 
Line 0 .06 .54 .08 .33 

Line II (.52 
::.=) 

.43 (. 59': % .62' (.49-ß:.t) (. 50:*) .62* 
Line I 

Line III .84''''' 

Carcass width at hind legs 
Line 0 .64' 

.66"` .81** .62* 

.08 .75* .49 

.48 Line I ( 74 *..) .83 ( 58**) î 50 ; ;: (. 58`.:* .46 Line II 
Line III 

1. 

.89** .89'' 
.75¡;* ,69** 

.36 

(.51 "":) 48 35 
.80 " 
.51 

(.69**) 
.79** . 90*`` 

.71** 

' 

' 

. 

' 

.58* 

.. . 

- 

. 28 

.54':- 
' 

(.63*) 

. 

.45 

.56* 

.59* 
:56* 



Table 39, continued 

EXTERNAL CARCASS MEASUREMENTS, 
Chilled 
carcass 
weight 

Dressing - 
percentage 

Carcass 
grade 

Carcass 
width at 
hind legs 

Carcass 
length 

Weight of Weight of 
left leg boned Carcass Carcass 

bones left leg shrinkage, length 
continued 

Line 0 
Line I 
Line II 
Line III 
Lin 
Line I 

Line II 
Line III 

.35 

(.55 **) :i4 
aß:: 

(.84``') 

.72** 
Line .06 

(.33*) 
.15 

(.54**) 
, 

.63* 
Line 0 -.44 
Line I 26 
Line II (.1 ?) 

-.23 (. 5ß ,.:;) 

Line III .71'`" 
Line 0 .70* 
Line I .5C 
Line II ( 55'*) .24 
Line III .81'' 
Line 0 .52 
Line I 

(. 33 ̀ ) -.20 
Line II .07 
Line III .54* 

(.72**) 

NS 

.87** -1.00 "` .34 

.85x;. 
.10) :22 (.34':->:' 

.01 
.913 ̀ -.05 .47 
.58'r 

48 
56* 

( ( -.074) -.09 
NS 

.69'G* -.24 

.26 
54' 

.55* 

.86** 

h:S 

.60* 

.88** 

NS 

.08 
u 11* (.29") 

.28 

NS 

0 

, 
. 

.38 .04 
- 

- 

. 

. NS 

, 

. 

% 

-.67;. 



Table 39, continued 
Weight of Weight of 
hind legs loin, 
untrimmed trimmed 

EXTERNAL CARCASS MEASUREMENTS, continued 
Carcass length 

Line 0 .41 .07 
Line I (.26.c-) .04 (.29 ) . 25 
Line II .02 .11 
Line III .46 .48 

Percent carcass 
Line 0 
Line I (21) Line II . 

Line III 

shrinkage 
.82** 
.48 
.39 

-.08 

NS 

JOINT & BOTE WEIGHTS 
Weight of boned left leg 

Line 0 .94'°" 
Line I 

(.97**) Line II .96** (. 76 » y ) 

Line III .97* 

.18 

.ß6::-:: 

.74::s 

.80** 

Weight 
Line 0 
Line I 
Line II 
Line III 

of left leg bones 
.68* -.20 

(.635..,) .49 (. (.28*) r;) 
. 09 

.77* .57:; 

Weight of 
rack 

Weight of 
breast and 
shanks 

Weight of 
shoulder 
and neck 

.36 

NS (.26 *) .10 
.24 

r. NS 

.33 

-.66" -.66;: -.84"` 

(.17) -.10 (.22) .47 
.17 (.18) .41 

.35 
.37 .00 -..06 

.67* .66** . 81-^ * 

.68:`: 
, .91'`'' ;;; .9?;{'; (.59:c ) .46 

;; 
(.79*) (.90 ) 

. 60 ̂ 
.62* 
.75** 

.BO:r-. 

.93** 

.52 .25 .37 

(.48**) .16 (-35**) .27 (.61a"*) 68:* 

.58* .50 .73** 

. 

" 

. 

41 : 

. . 

re* 

. 35 .65* 



Table 39 continued 

Weight of 
left leg 

bones 
, continued 

-.36 

.58* (.19) 

-.12 

EXTERNAL CARCASS MEASURE : TS 
Percent Line 0 
carcass Lino I 

(.19) shrinkage Line II 
Line III 

Weight of 
boned 

left leg 

-.87** 
.46 
.36 

-.13 

JOINT & BONE 
Weight of 
boned 
left leg 

WEIGHTS 
Line 0 
Line I 
Line II 
Line III 

.54 

(.53**) 
. 

* 

. 73"" 

a: 

' 

.33 

' 
r 



Table 39, continued 
Weight of Weight of Weight of 
hind legs loin, Weight of breast and 
untrimmed trimmed rack shanks 

JOINT & BONE WEIGHTS, continued 
Weight of Line 0 .76** .59* .81*" .74** 

and e cks Line I II 
(.93*) 

.86 =r { . 81 '_ } .79 .79** 
(.6641'9 .60* (.84**) . 67:* 

Line III 96 .86** 67* .90* 

Weight of Line 0 .63* .51 .62* 

shanks 
and 

Line II { .79:,x-) 
.67** { . 82' } .76 (.44**) .12 

Line III .80 .86** .58* 

Weight of Line 0 .70* .24 
rack Line I .70'" .65** 

Line II { 61" ) .43 (.51**) .48 
Line III .63* .47 

Weight of Line 0 .04 
loin, Line I 

trimmed Line II (74**) .72::Ì; 

Line III 84``* 

Values in parentheses are for all lines of sire combined. 
Significant at 5% level. 

-* Significant at 1% level. 
NS No significant values. 

- 

breast Line I 

. . ' 

- 

. 87** 

.. 8drrf 

- 

.48 

N 
rn 

* 
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correlated with carcass grade in the combined 

analysis (0.45), in Line III (0.61), and Line 0 

(0.46), but significantly correlated only at the 

five per cent level of probability in Lines I 

(0.49) and II (0.41). On the 1958 group of 22 

lambs (combined analysis) chilled carcass weight 

was highly correlated with carcass width at first 

rib (0.81), width at hind legs (0.76), depth of 

thorax (0.61) and width at hips (0.57). 

b. Dressing percentage 

Besides its high correlation with chilled 

carcass weight, dressing percentage (Table 35) 

was highly correlated with carcass grade in the 

combined analysis (0.52) and in the progeny of 

each line of sire except that of Line I. It was 

highly correlated with carcass width at hind legs 

it the combined analysis (0.48), in Lines III 

(0.66) and 0 (0.46) and was significantly cor- 

related (P4( 0.05) with the same trait in Line 

II (0.49). 

c. Carcass scores 

Carcass conformation (Table 36) was 

highly correlated in the combined analysis with 

carcass finish (0.61), shoulder cover score 

(0.64), leg cover score (0.55) and leg conformation 
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score (o.48). 

Shoulder cover score was also highly cor- 

related in the combined analysis with leg cover 

score (0.65) and leg cor_formation score (0.51). 

Leg cover and leg conformation scores were very 

highly correlated in the combined analysis (0.72). 

Besides its high correlations with chilled 

carcass weight and dressing percentage, carcass 

grade was highly correlated in the combined 

analysis with carcass width at hind legs (0.36). 

It was highly correlated with the same trait in 

Lines 0 (0.34) and III (0.47) and was signifi- 

cantly correlated (P< 0.05) in Line II (0.49) . 

d. Carcass length 

Besides its high correlation with chilled 

carcass weight, carcass length (Table 38) was 

highly correlated with carcass width at hips 

(0.73). 

e. Depth of thorax 

Besides its high correlation with chilled 

carcass weight, depth of thorax (Table 38) was 

highly correlated with carcass width at hips 

(0.60) and width at hind legs (0.59). 

: 

, . 
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f. Carcass width at hind legs 

Besides its high correlations with chilled 

carcass weight and depth of thorax, carcass width 

at hind legs (Table 38) was highly correlated 

with carcass width at first rib (0.74) and width 

at hips (0.59). 

g. Other length measurements on the carcass 

Carcass length from hock to crutch was 

highly correlated with length from break -joint to 

knee (0.62). Length from hock to stifle was 

highly correlated only with length from break - 

joint to knee (0.58). 

5. Correlation coefficients involving internal 

carcass measurements and live animal 

measurements 

Correlation coefficients involving internal 

carcass measurements and live animal measurements 

are included in Tables 37 and 38. 

a. Cut rack length (Table 37) 

Very few correlations involving cut rack 

length were significant at the usual levels of 

probability. Cut rack length was highly corre- 

lated with 120 -day weight only in Line of sire 0 

( -.90). 

' 

- 

. 

, 

r 
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b. Loin -eye area (Table 38) 

Loin -eye area was significantly correlated 

(PAZ 0.05) with average daily gain (0.51), 120 -day 

weight (0.49) and live width at heart (0.43). 

c. Depth of fat at 12th rib (Table 38) 

Depth of fat was significantly correlated 

with live heart girth circumference (-.49), width 

at heart ( -.46) and depth at chest ( -.43). 

d. Weights of different joints and left lea 

bones 

When progeny from all linos of sire were 

combined, 120 -day weight, average daily gain, live 

heart girth circumference and shoulder width 

showed highly significant (PC 0.01) or signifi- 

cant (P< 0.05) correlations with each of the 

seven joint weights taken (Table 37). The 120 - 

day weight and average daily gain were both more 

highly correlated with weight of breast and 

shanks and weight of shoulder and neck than with 

any other joint weights. Among the joint weights, 

heart girth circumference was most highly cor- 

related with weight of rack (0.57) and weight of 

hind legs untrimmed (0.55). Live shoulder width 

was highly correlated with weight of shoulder and 

neck (0.59) but was nearly as highly correlated 

j 
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with weight of breast and shanks, weight of hind 

legs untrimmed and weight of boned left leg (0.58 

for each). Birth weight was highly correlated 

only with weight of leg bones (0.37). Live width 

at heart was highly correlated with all joint 

weights except trimmed loin and breast and shanks 

but was most highly correlated with weight of rack 

(0.66) . Live depth at chest was highly correlated 

with weight of leg bones (0.46), weight of rack 

(0.37) and weight of hind legs untrimmed (0.36). 

Live condition score was highly correlated only 

with weight of rack (0.48) . Live hip width was 

highly correlated only with weight of rack (0.47). 

Live loin width was highly correlated 

with weight of boned left leg (0.36) , leg bones 

(0.36), hind legs untrimmed, and weight of rack 

(0.64). The association between live loin width 

and weight of rack was the only comparison in 

this section where the separate correlation coef- 

ficients for progeny from the different lines of 

sire were all four highly significant. Further- 

more, weight of rack was involved in more highly 

significant correlations within lines of sire 

than was any other joint weight. Besides its 

high correlation with live loin width, it was 
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highly correlated with live width at heart in 

Lines III (0.75) and II (0.73), with depth at 

chest in Line III (0.66), with heart girth cir- 

cumference in Line III (0.79) and with hip width 

in Line 0 (0.74). 

There were a few other highly significant 

correlations within individual lines of sire. 

Weight of hind legs untrimmed was highly corre- 

lated with live heart girth circumference in Line 

III (0.70). Weight of boned left leg was highly 

correlated with live depth at chest in Line III 

(0.69) and heart girth circumference in Line III 

(0.71). Weight of left leg bones were highly 

correlated with live width at heart in Line II 

(0.65). Weight of breast and shanks was highly 

correlated with birth weight in Line III (0.66), 

with heart girth circumference in Line III (0.73), 

and with loin length in Line 0 (0.73) . Weight of 

shoulder and neck was highly correlated with 

birth weight in Line III (0.70), with 120 -day 

weight in Line 0 (0.72) and with heart girth 

circumference in Line III (0.77). 
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6. Correlation coefficients involving internal 

and external carcass measurements 

Correlation coefficients involving internal 

and external carcass measurements are included in 

Tables 38 and W. 

a. Chilled carcass weight (Table 39 ) 

As expected, all joint weights were highly 

correlated with chilled carcass weight. The joint 

weights showing the highest correlation with 

chilled carcass weight were shoulder and neck, 

hind legs untrimmed, and boned left leg. 

b. Carcass width at 1st rib (Table 38) 

Carcass width at 1st rib was highly cor- 

related with weight of hind legs untrimmed (0.64), 

weight of breast and shanks (0.56), weight of 

shoulder and Neck (0.63) and weight of boned left 

leg (0.62). 

c. Depth of thorax 

Depth of thorax was highly correlated 

with the following weights: hind legs untrimmed 

(0.65), boned left leg (0.64) and shoulder and 

neck (0.60). 

d. Carcass width at hind legs (Table 39) 

Carcass width at hind legs was highly 

correlated with all joint weights. Among them, 

. 

. 
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it was most highly correlated with weight of hind 

legs untrimmed, weight of boned left leg and 

weight of shoulder and neck. 

e. Loin -eye area (Table 38) 

Loin -eye area was significantly correlated 

(P< 0.05) only with carcass width at 1st rib 

(0.50), dressing percentage (0.49) and length 

from hock to crutch on the carcass ( -.43) . 

f. Per cent carcass shrinkage (Table 39) 

Only two correlation coefficients, both 

involving progeny from Line 0 sires, were highly 

significant. These were for correlations of per 

cent shrinkage with weight of hind legs untrimmed 

(-.82) and weight of shoulder and neck ( -.84) . 

Dressing percentage 

Dressing percentage was highly (Pç' 0.01) 

or significantly (P< 0.05) correlated with all 

joint weights. It was most highly correlated 

with weight of rack and weight of shoulder and 

neck. 

h. Carcass grade 

Carcass grade was highly correlated with 

all joint weights except weight of left leg bones, 

but was most highly correlated with weight of 

trimmed loin and weight of boned left leg. 

' 

' 

g. 
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7. Correlation coefficients involving only 

internal carcass measurements 

Correlation coefficients involving loin -eye 

area and depth of fat at 12th rib are included 

in Table 38; others are included in Table 39. 

a. Loin -eye area 

Loin -eye area was highly correlated only 

with weight of shoulder and neck (0.55) . It was 

significantly correlated (P< 0.05) with the fol- 

lowing joint weights: breast and shanks (0.53), 

hind legs untrimmed (0.2), left leg bones (0.50) 

and boned left leg (0.48). 

b. Depth of fat at 12th rib 

Depth of fat was significantly correlated 

(P<0.05) only with weight of left leg bones 

( -.42). 

c. Weights of different joints and left le, 

bones 

'When progeny from all lines of sire were 

combined, all but one of the correlation coeffi- 

cients involving only joint and bone weights were 

highly significant. The correlation coefficient 

(0.28) between weight of loin trimmed and weight 

of left leg bones was significant only at the 

five per cent level of probability. Correlation 

. 
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coefficients involving weight of shoulder and 

neck were generally the highest and those involv- 

ing weight of rack or left leg bones were gener- 

ally the lowest. Weight of boned left leg was 

very highly correlated with weight of shoulders 

and neck and, as expected, with weight of hind 

legs untrimmed. 

III. The Suffolk -Southdown Sire Carcass Study 

Unadjusted mean values are given in Table 40. 

Some values are included which have not been analyzed 

statistically. It is hoped that they will be of 

interest to the reader. 

Only the correlation coefficients between the 

various traits were computed in this study. All 

lambs were combined for the analysis. Most correla- 

tion coefficients are shown in Tables 41, 42, 43 and 

44. Values in these four tables that are not highly 

significant (P< 0.01) are underlined. A few corre- 

lation coefficients will be reported which are not 

tabulated. 

A. Correlation coefficients involving live animal 

measurements (Tables 41 and 42) 

1. Birth date 

Birth date was highly correlated (P< 0.01) 



Table 40. Unadjusted mean values by breed of sire in the Suffolk -Southdown Sire 
Carcass Study. 

86 Suffolk -sired 
Lambs 

87 Southdown -sired 
Lambs 

Live weight, lbs. 
Cold carcass weight, lbs. 
Dressing percentage 

77.4 
36.2 
46.8 

69.6 
32.2 
46.4 

Carcass width at hips, cm. 15.4 14.8 
Carcass width at hind legs, cm. 20.0 19.2 
Carcass width at 1st rib, cm. 17.0 17.0 
Length, hock to crutch (carcass), cm. 20.3 17.9 
Length, hock to stifle (carcass), cm. 21.8 20.9 
Length, break -joint to knee (carcass), cm. 10.6 9.7 
Length, point of shoulder to hip (carcass) , cm. 53.5 50.0 
Length, hip to 1st joint of foot (carcass), cm. 57.7 53.4 
Depth of thorax at 4th rib (carcass), cm. 25.2 23.9 
Width of loin -eye at 12th rib cut, in. 1.07 1.06 
Length of loin -eye at 12th rib cut, in. 2.25 2.00 

Weight of hind legs (untrimmed), gm. 5829 
Weight of loin (untrimmed), gm. 2159 
Weight of loin (trimmed), gm. 1910 
Weight of rack, gm. 1674 
Weight of breast and shanks, gm. 2195 
Weight of shoulder and neck, gm. 4618 

Hind legs, j 35.50 
Loin (untrimmed) , % 13.14 
Loin (trimmed), % 11.64 
Rack, ÿ° 10.18 
Breast and shanks, % 13.36 
Shoulder and neck, ;! 28.13 

4949 
2291 
1774 
1551 
2005 
4069 

33.81 
15.64 
12.12 
10.58 
13.70 
27.78 co o 

N 



Table 40, continued 
86 Suffolk -sired 

Lambs 
87 Southdown -sired 

Lambs 

Cannon bone length, cm. 10.26 9.22 
Cannon bone weight, gm. 26.26 20.36 
Cannon bone specific gravity 1.326 1.352 
Cannon bone width, cm. 1.33 1.24 
Cannon bone thickness, cm. 1.09 0.98 

No. of prime carcasses 11 30 
No. of choice carcasses 39 35 
No. of good carcasses 24 19 
No. of utility carcasses 12 3 

Birth weight, lbs. 
Birth date, mean 

10.09 
February 15 

9.46 
February 16 

Age at weaning, days 122 122 
Live conformation score 81.4 90.4 
Live condition score 84.9 89.1 
Lambs born twins, 47.4 52.6 
Average daily gain, lb. 0.556 0.494 
120 -day weight, lbs. 76.8 68.7 

% 
.. 



Table 41. Correlation coefficients involving live animal measurements, chilled carcass 
weight, and dressing percentage in the Suffolk -Southdown Sire Carcass Study. 

Age Average Live 
at 120 -day daily condition 

weaning weight gain score 

Live 
conformation 

score 

Chilled 
carcass 
weight 

Dressing 
percent - 

age 

Birth date -.47 -.05 -.05 -.18 -.03 -.26 -.05 

Birth weight -.47 .68 .60 .12 -.13 .61 .31 

Age at weaning -.71 -.72 -.38 -.14 -.50 -.52 

120 -Cay weight .99 .35 -.06 .91 .57 

Average daily gain .36 -.05 .91 .58 

Live condition score .72 .41 .56 

Live conformation score -.01 .29 

Values not significant at the 1% level are underlined. 

. 

, 

- 

. . 



Table Correlation coefficients involving live animal, external carcass and 

internal carcass measurements in the Suffolk -Southdown Sire Carcass Study. 

Carcass Carcass 

Carcass Carcass Carcass Carcass Carcass break- length, 

width width width hock to hock to joint point of 

at at hind at crutch stifle to knee shoulder 

hips legs ist rib length length . length ; to hip 

Birth weight .32 .51 .46 .27 -.19 .27 .52 

Birth date -.23 -.29 -.25 -.10 .07 -.01 -.21 

Age at weaning -.20 -.45 -.52 .17 .50 .10 -.18 

120 -day weight .55 .83 .77 .18 -.39 .22 .64 

Average daily gain .57 .83 .78 .15 -.40 .20 .63 

Live condition score .24 .43 .64 -.53 -.43 -.38 -.05 

Live conformation score -.05 .06 .35 -.80 -.37 -.66 -.44 

, 

' 

, 



Table 42 continued 
Carcass Depth 
hip to of 

1st joint thorax 
of foot at 4th 
length rib 

Y: Width Length Width Width 
of of x length + length 
loin- loin- of of 
eye eye loin -eye loin -eye 

muscle muscle muscle muscle 

Birth weight .43 .51 .32 .36 .46 .48 

Birth date -.15 -.26 -.13 -.13 -.16 -.18 

Age at weaning -.03 -.22 -.32 -.18 -.40 -.34 

120 day weight .47 .70 .46 .53 .70 .70 

Average daily gain .45 .69 .45 .53 .70 .69 

Live condition score -.33 .06 .29 .08 .34 .25 

Live conformation score -.70 -.34 .16 -.19 .07 -.04 

Values not significant at the i; level are underlined. 



Table 43. Correlation coefficients involving loin -eye muscle measurements and 
certain other carcass measurements in the Suffolk - Southdown Sire Carcass 
Study. 

External Carcass Measurements: 

Width 
of 

loin -eye 
muscle 

Length 
of 

loin -eye 
muscle 

Width x 
length of 
loin -eye 
muscle 

Width + 
length of 
loin -eye 
muscle 

-.36 -.04 -.34 -.26 Length from hock to stifle 
Break -joint to knee length -.11 .31 .07 .16 

Point of shoulder to hip .12 .59 .44 .53 

Hip to 1st joint of foot .05 .46 .30 .39 

Depth of thorax .17 .58 .48 .56 

Chilled carcass weight .49 .60 .77 .77 

Dressing percentage .43 .37 .60 .56 

Width at hips .32 .44 .52 .54 

Width at hind legs .49 .56 .73 .74 

Width at 1st rib .54 .40 .71 .66 

Hock to crutch length -.11 .29 .06 .15 

Values not significant at the 1; level are underlined. 

- 

- . 



Table 44. Correlation coefficients involving yields of joints, fore cannon bone 
measurements and certain other carcass measurements in the Suffolk- 
Southdown Sire Carcass Study. 

Dressing 
percent- 

age 

Carcass 
width 
at 

hips 

Carcass 
width 
at hind 

legs 

Carcass 
width 
at 

1st rib 

Carcass 
hock to 
crutch 
length 

Carcass 
hock to 
stifle 
length 

Carcass 
break - 
joint 

to knee 
length 

Chilled carcass weight .74 .66 .89 .85 .18 -.34 .21 

Weight of legs untrimmed .65 .69 .90 .78 .27 -.22 .34 

Weight of trimmed loin .78 .64 .81 .88 -.07 -.41 .02 

% leg -.58 -.10 -.22 -.53 .31 .53 .43 

untrimmed loin .48 .24 .23 .48 -.51 -.37 -.39 
% trimmed loin .43 .25 .21 .45 -.50 -.31 -.34 
rack .43 .23 .30 .50 -.36 -.23 -.29 
breast and shanks -.52 -.27 -.47 -.47 .11 .35 .04 

shoulder and neck -.19 -.003 -.04 -.04 .24 .18 .26 

Specific gravity of 
fore cannon .12 .04 -.03 .10 -.28 -.06 -.14 

Thickness of fore cannon .20 -747 .53 .33 .58 .04 .56 

Width of fore cannon .28 .43 .60 .50 .34 -.11 .33 
Length of fore cannon .05 .32 .39 .11 .82 .25 .86 

Weight of fore cannon .24 .48 .63 .38 .67 .04 .68 
Fore cannon weight:length 

ratio .33 .52 .71 .51 .52 -.08 .51 

co 
rn 

. 

. 

, 

. 
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Table 44, continued 

Carcass 
length, 
point of 
shoulder 
to hip 

Carcass 
hip to 
1st joint 
of foot 
length 

Width Length 
of of 

Depth loin- loin - 
of eye eye 
thorax muscle muscle 

Width 
x length 

of 
loin -eye 
muscle 

Width 
length 
of 

loin -eye 
muscle 

Chilled carcass weight .69 .49 .78 .49 .60 .77 .77 

Weight of legs untrimmed .76 .58 .81 .46 .65 .77 .80 

Weight of trimmed loin .52 .26 .59 .49 .43 .68 .65 

% leg .05 .21 -.10 -.21 .02 -.19 -.12 
% untrimmed loin 
% trimmed loin 

-.32 
-.31 

.19 -.06 
8 

-.5U .18 
-7-rd 

.08 
71757 -.06 

rack -.0 -.20 -.05 .30 .03 .28 .22 

% breast and shanks -.24 -.06 -.29 -.26 -.24 -.37 -.35 

shoulder and neck .19 .22 .15 -.11 .05 -.06 -.04 

Specific gravity of 
fore cannon 

Thickness of fore cannon 
-.22 
.72 

-.23 
.69 

-.13 
-. 

.003 -.02 .02 -.01 
.46 .38 .46 

Width of fore cannon .59 .50 .62 .30 .47 .50 .55 

Length of fore cannon .69 .90 .67 .06 .38 .26 .33 

Weight of fore cannon .78 .83 .79 .22 .52 .47 .54 
Fore cannon weight:length 
ratio .75 .70 .78 .30 .56 .55 .62 

Values not significant at the l level are underlined. 

}J 

- 

' 
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with age at weaning ( -.47), carcass width at hind 

legs ( -.29), chilled carcass weight ( -.26), depth 

of thorax ( -.26), carcass width at 1st rib ( -.25), 

carcass width at hips ( -.23), and external carcass 

length ( -.21). The latter measurement was made 

from the anterior point of the humerus to the 

point of the hip bone. 

2. Birth weight 

Birth weight was highly correlated with 120 - 

day weight (0.68), average daily gain (0.60), age 

at :vea. ing ( -.47), chilled carcass weight (0.61) 

and dressing percentage (0.31). It was highly 

correlated with all but one of the linear carcass 

measurements tabulated (Table 42), but was most 

highly correlated with external carcass length 

(0.52), carcass width at hind legs (0.51) and 

depth of thorax (0,51). 

3. Age at weaning 

Age at weaning was most highly correlated 

with 120 -day weight ( -.71) and average daily gain 

( -.72). Among the carcass measurements, it was 

most highly correlated with dressing percentage 

( -.52), width at 1st rib ( -.52), length from hock 

to stifle (0.50) and chilled weight ( -.50). 

. 
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4. The 120 -day weight 

Besides its high correlation with birth weight 

and age at weaning, 120 -day weight was almost 

perfectly correlated with average daily gain 

(0a9). It was highly correlated with all carcass 

measurements tabulated in Tables 41 and 42, but 

most highly, as expected, with chilled weight 

(0.01), width at hind legs (0.83), width at 1st 

rib (0.77), depth of thorax (0.70) and both esti- 

mations of loin -eye area (0.70) . 

5. Average daily gain 

As expected, the correlation coefficients 

involving average daily gain were essentially the 

same as for those involving 120 -day weight. 

6. Live animal scores 

The two live animal scores (conformation and 

condition) were highly associated with each other 

(r 0.72). In most comparisons, correlation 

coefficients involving live condition score were 

much higher than were those involving live con- 

formation score. The major exceptions to this 

were the high correlation of conformation score 

with carcass hock -to- crutch length ( -.80), length 

from hip to 1st joint of foot ( -.70), length from 

break -joint to knee ( -.66), external carcass 

' 

. 

' 
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length ( -.44) and depth of thorax ( -.34). 

Live condition score was most highly corre- 

lated with carcass width at 1st rib (0.64) and 

dressing percentage (0.56). It was highly posi- 

tively correlated with per cent trimmed loin 

(0.53) and per cent rack (0.47), but highly nega- 

tively correlated with per cent leg ( -.45) and 

per cent breast and shanks ( -.42). 

Live conformation score was highly positively 

correlated with per cent trimmed loin (0.45) and 

per cent rack (0.42), but highly negatively cor- 

related with per cent leg ( -.36) and per cent 

shoulder and neck ( -.27). 

7. Dressing percentage 

Besides its high correlation with live condi- 

tion score, dressing percentage was most highly 

correlated with average daily gain (0.58) and 

120 -day weight (0.57). 

6. Linear carcass measurements 

The correlation coefficients for carcass 

width at hips, width at hind legs, width at 1st 

rib, external length, depth of thorax, and for 

the four loin -eye muscle measurements all produced 

the highest values when associated with 120 -day 

weight or average daily gain. 

. 
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B. Correlation coefficients between the yields of 

joints and certain other carcass measurements 

(Table 44) 

1. Per cent 

Per cent leg was most highly correlated with 

dressing percentage ( -.58), carcass width at 1st 

rib (-.53) and length from hock to stifle (0.53) . 

The correlation coefficient between per cent leg 

and carcass width at hind legs, although highly 

significant, was not nearly as high as for those 

correlations just reported. Per cent leg was more 

highly correlated with dressing percentage than 

were any of the other joint yields. 

2. Per cent trimmed loin 

In all but two comparisons in Table 44 the 

correlation coefficient involving per cent trimmed 

loin was slightly below that involving per cent 

untrimmed loin. Per cent trimmed loin was most 

highly correlated with length from hock to crutch 

on carcass ( -.50), carcass width at 1st rib (0.45) 

and dressing percentage (0.43). 

3. Per cent rack 

Per cent rack was most highly correlated with 

carcass width at 1st rib (0.50) and dressing 

percentage (0.43). 

- 

. 

, 
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4. Per cent breast and shanks 

Per cent breast and shanks was most highly 

correlated with dressing percentage ( -.52), car- 

cass width at hind legs ( -.47) and width at 1st 

rib ( -.47). 

5. Per cent shoulder and neck 

This joint was highly correlated with only 

three of the linear carcass measurements: length 

from break -joint to knee (0.26), length from hock 

to crutch (0.24) and length from hip to 1st joint 

of foot (0.22). 

6. Other linear carcass measurement relationships 

Besides the high correlations already empha- 

sized, certain others were noteworthy. The 

length from break -joint to knee was more highly 

correlated with per cent leg (0.43) than with the 

other joint yields. External. carcass length was 

highly correlated (P< 0.01) only with per cent 

breast and shanks ( -.24). Length from hip to 1st 

joint of foot was most highly correlated with the 

yields of the loin, Depth of thorax was highly 

correlated only with per cent breast and shanks. 

Among the different joint yields, per cent 

breast and shanks was, in general, the most highly 

. 

, 
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correlated with loin -eye measurements, although 

per cent rack was highly correlated with three 

of the loin -eye measurements. Width x length of 

loin -eye muscle was somewhat more highly corre- 

lated with joint yields than was width plus 

length of loin -eye muscle. However, both of 

these loin -eye measurements were highly correlated 

only with per cent breast and shacks and per cent 

rack. 

C. Correlation coefficients involving loin -eye 

muscle measurements (Table 43 only) 

All loin -eye measurements and especially loin - 

eye area estimates, were highly correlated with 

chilled carcass weight. Width of loin -eye muscle 

was otherwise most highly associated with carcass 

width at 1st rib (r = 0.54), while length of 

loin -eye muscle was otherwise most highly corre- 

lated with external carcass length (0.59), car- 

cass depth of thorax (0.58) and carcass width at 

hind legs. Both estimates of loin -eye area were 

very highly correlated with carcass width at hind 

legs and width at 1st rib. Dressing percentage 

was highly correlated with both width x length of 

loin -eye muscle (0.60) and width plus length of 

` 
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loin -eye muscle (0.56). 

D. Correlation coefficients involving fore canon 

bone measurements 

Among the six fore cannon bone measurements 

taken, the fore cannon weight to length ratio most 

often produced the highest correlation coefficient 

when associated with the various traits in this 

study. Considering correlation coefficients that 

were highly significant, cannon bone thickness 

was generally more highly associated with carcass 

length measurements than was cannon bone width. 

Cannon bone width, an the other hand, was gener- 

ally more highly associated with carcass width 

measurements than was cannon bone thickness. 

The 120 -day weight was highly correlated with 

cannon bone width (0.70), bone thickness (0.68) 

and bone length (0.49) . Results for average 

daily gain were very similar, the correlation 

with bone width being 0.68, with bone thickness 

0.66 and with bone length 0.46. 

Live conformation score was highly correlated 

with length of cannon bone (-.67), thickness of 

cannon bane ( -.50) and width of cannon bone ( -.23). 

Carcass depth of thorax at 4th lib was highly 
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correlated with thickness of cannon bone (0.71), 

length of cannon bone (0.67) and width of cannon 

bone (0.62). 

Considering only the thickness, width, and 

length of the cannon bone, the width was the 

measurement most highly associated with carcass 

width at hind legs (r as a 0.60), carcass width at 

1st rib (r a 0.50) and each of the four loin -eye 

muscle measurements. Length of cannon bone, as 

expected, was very closely associated with length 

from break -joint to knee on the carcass (r c 0.86). 

It was also very highly correlated with length 

from hock to crutch (0.82) and with length from 

hip to 1st joint of foot (0.90). Lxternal car- 

cass length was more highly correlated with 

thickness of cannon bone (0.72) and length of 

cannon bone (0.69) than it was with width of 

cannon bone (0.59) . 

Among the carcass width measurements, width 

at hind legs, in general, was most highly corre- 

lated with the various bone measurements. 

Among the length measurements on the carcass, 

all except length from hock to stifle showed very 

high association with the various bone measure- 

ments. 

. 
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Length of loin -eye muscle was more highly 

correlated with all bone measurements than was 

width of loin -eye muscle. Width plus length of 

loin -eye muscle was more highly correlated with 

bone measurements than was width x length of 

loin -eye muscle. 

E. Correlation coefficients involving other carcass 

measurements (Table 44) 

1. Chilled carcass weight 

Chilled carcass weight was very highly corre- 

lated with dressing percentage (0.74). It was 

highly correlated with all but one of the nine 

external carcass measurements. Among the latter, 

chilled weight was most highly correlated with 

width at hind legs (0.89) , width at 1st rib 

(0.85), depth of thorax (0.78) and external car- 

cass length (0.69). 

2. Weight of untrimmed legs and weight of 

trimmed loin 

Weight of trimmed loin was more highly cor- 

related with dressing percentage (0.78) than was 

weight of untrimmed legs (0.65). Both weights 

were highly correlated with most carcass measure - 

ments. 

' 

' 
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Among the external carcass measurements, 

weight of untrimmed legs was most highly corre- 

lated with width at hind legs (0.90), depth of 

thorax (0.81), width at 1st rib (0.78) and exter- 

nal carcass length (0.76) . Although weight of 

untrimmed legs was very highly correlated with 

width x length of loin muscle (0.77), the 

correlation coefficient between per cent leg and 

width x length of loin -Pye muscle was not quite 

significant at the one per cent level of probabil- 

ity and was a negative value ( -.19) . Among the 

external carcass measurements, weight of trimmed 

loin was most highly correlated with width at 1st 

rib (0.88) and width at hind legs (0.81). Al- 

though weight of trimmed loin was very highly 

correlated with width x length of loin -eye muscle 

(0.68), the correlation coefficient between per 

cent trimmed loin and width x length of loin -eye 

muscle was not significant at the one per cent 

level of probability but was a positive value 

(0.16). 

' 

' 
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DISCUSSItJV 

As meat is the largest single item in the total food 

budget of the average American family, any improvement in 

the efficiency of producing rapid - crowing and high - 

yielding lamb carcasses composed of high quality cuts 

should be welcomed. Such improvement has been foremost 

in the writer's mind as the following discussion was 

developed. The results obtained in the three studies 

reported will be compared with results obtained by other 

workers in similar experiments. Although this discussion 

is divided into three phases, some overlapping between the 

phases could not be avoided. 

Live Measurements and Scores 

A. Factors influencing 120 -day weight 

Birth weight has long been recognized as an important 

factor in meat animal production because of its influence 

upon subsequent growth rate, especially in early post- 

natal life. McMeekan (32, p. 82), Donald and McLean (20, 

p. 514), Cadmus (11, p. 15) and de Baca et al. (18, p. 

f6 16), have all emphasized the importance of birth weight 

in sheep. In both studies reported herein which included 

a regression analysis of the variation in 120 -day weight, 

birth weight was the independent variable having the 
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highest multiple correlation with 120 -day weight. In the 

Constant -age Carcass Study, birth weight accounted for 

most of the variation when compared with the following in- 

dependent variables: type of birth, type of rearing, 

birth date, age of dam, and lamb's breeding. 

Besides birth weight, in the Constant -age Study only 

one other independent variable had a highly significant 

effect upon 120 -day weight. This variable was type of 

rearing and, as expected, its effect was negative. In the 

Suffolk Sire Evaluation Study both type of birth and type 

of rearing had a highly significant effect upon 120 -day 

weight, the regression coefficients indicating that a lamb 

born and raised as a twin could be expected to have a 

120 -day weight 6.7 pounds below that of a single lamb. 

In the extensive study with Navajo lambs by Sidwell 

and Grandstaff (44), they reported that year of birth, age 

of dam, and sex of lamb were other factors having important 

effects upon weaning weight. In the Suffolk Sire Study 

only Line of sire 0 was tested all four years, and 120 -day 

weight differences between years for progeny of this line 

of sire were highly significant. Line of sire III progeny 

were tested the first three years and here, also, the 

yearly differences in 120 -day weight were highly signifi- 

cant. In the Suffolk Sire Study, age of dam had a sig- 

nificant effect (P< 0.05) upon 120 -day weight but such 

, 
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was not the case in the Constant -age Carcass Study. The 

latter result agreed with the study by Blackwell and 

Henderson (4, p. 842) on Dorset lambs. In the Constant - 

age Study the dams were not grouped into young, mature, 

and old ewes for analysis, but were analyzed according to 

their actual age. Furthermore, only 33 lambs were involved 

in this study and the four lambs having the lowest 120 -day 

weights were all from three to five year old dams. 

The effect of sex of lamb on 120 -day weight was 

tested only in the Suffolk Sire Study. In this study the 

effect of sex was highly significant, the regression co- 

efficient indicating that a wether lamb, castrated during 

its first day of life, would be expected to have a 120 -day 

weight 3.1 lb. greater than a ewe lamb. 

Lino of sirs eras the only other variable having a 

highly significant effect on 120 -day weight in the Suffolk 

Sire Study. Line of sire II produced lambs that had the 

highest average 120 -day weight during both 1958 and 1959 

When all four lines of sire were compared. Line of sire 

II lambs have also ranked above the other three lines in 

120 -day weight at the central station in Corvallis. The 

effect of breed of dam or birth date of lamb was not sig- 

nificant at the usual levels of probability in the Suffolk 

Sire Study. 
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Birth weight was also highly correlated with 120 -day 

weight in the Suffolk -Southdown Sire Carcass Study. The 

mean birth weights in this study were 10.09 pounds for 

Suffolk -sired lambs and 9.46 pounds for Southdown -sired 

lambs. These figures plainly demonstrate the breed -of -sire 

effect upon the birth weight of the progeny. In Hunter's 

study (26) the breeding of the lamb was the factor having 

the greatest influence on birth weight. 

In the two studies herein which included live linear 

body measurements at weaning time, anterior measurements 

correlated more highly with birth weight than did posterior 

body measurements. This would seem to be in accord with 

McMeekan's discussion of "waves of growth" (32). He 

pointed out that the anterior parts of the body approached 

mature size faster than did the hind legs and the loin. 

The analysis of variance on 120 -day weight of progeny 

in the Suffolk Sire Study did not show significant differ- 

ences between individual sires within a given line of sire 

and year. The sires within lines may have been more uni- 

form in their genetic makeup for productivity than their 

index indicated. 

B. Factors influencing average daily gain 

The results of the analyses involving average daily 

gain in the Suffolk Sire Study were very similar to the 

. 
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results just discussed for 120 -day weight. Consequently, 

only the one difference between the results for the two 

traits will be discussed. The effect of line of sire on 

average daily gain was significant only at the five per 

cent level of probability. As with 120 -day weight, lambs 

from Line of sire II had the highest average daily gain. 

In the Constant -age, Study, type of rearing had the 

highest multiple correlation with average daily gain when 

compared with birth weight, type of birth, birth date, age 

of dam, and the lamb's breeding. Only type of rearing and 

birth weight indicated highly significant effects upon 

average daily gain and type of rearing accounted for most 

of the variation in this dependent variable. 

In general, correlation coefficients involving average 

daily gain were slightly lower than correlation coeffi- 

cients involving 120 -day weight. In the Constant -age 

Study and the Suffolk Sire Study many of the correlation 

coefficients involving live body measurements or weight 

measurements of wholesale cuts were spurious, being 

directly related to the weight of the live animal or the 

carcass. The slaughter weights, however, were more uniform 

in the Suffolk Sire Study than in the Constant-age Study. 

In the former study, shoulder width, side body length, and 

heart girth circumference were the live linear body 

. 



203 

measurements that were most highly correlated (P< 0.01) 

with average daily gain. Shoulder width and heart girth 

circumferences can be accurately measured more easily on 

the live lamb than can body length. 

On 32 lambs slaughtered at a constant weight, Cole 

(14, p. 121) found that live depth of body was not sig- 

nificantly correlated with average daily gain. This does 

not agree with the results reported herein because in the 

Suffolk Sire Study (Table 34) a highly significant corre- 

lation was found between live chest depth and average 

daily gain. The lack of agreement is believed to be due 

either to the greater variation in weaning weights in the 

Suffolk Sire Study or to the greater number of lambs in- 

volved in this study. 

Kunkel (30, p. 6) felt that it was unlikely that 

animals could be selected for improved rate of growth by 

selecting for conformation. Patrushev (38, p. 484), how- 

ever, suggested that microeurysomal cattle -- which at 

maturity have the minimum height at the shoulders and 

maximum relative width, girth and length -- tend to be the 

more rapidly maturing cattle. The results cited above in 

the Suffolk Sire Study would suggest that lambs having the 

maximum relative width of shoulder, heart girth circum- 

ference and side body length tend to grow most rapidly, 
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at least up to weaning time. It would be interesting, in 

this connection, to determine the heritability of these 

three live body measurements. 

McMeekan (32) found that the Southdown was the earli- 

est maturing of the breeds he studied. The Southdown 

breed was involved in only one of the three of the studies 

reported in the present manuscript. In the Suffolk- 

Southdown Sire Carcass Study the live condition scores and 

the carcass grades of the Southdown -sired lambs indicated 

that they were more nearly "finished" for market than were 

the Suffolk -sired lambs. The Suffolk -sired lambs, however, 

had a mean average daily gain of 0.56 lb. while the 

Southdown -sired lambs had a mean average daily gain of 

0.49 lb. Comparing the mean per cent of two late- maturing 
joints showed that the Southdown -sired lambs had a mean 

per cent trimmed loin greater than that of the Suffolk - 

sired lambs but that the Suffolk -sired lambs had the 

greater mean per cent hind legs. It would be difficult to 

conclude from these results which group of lambs was the 

earlier -maturing. By repeating the Suffolk -Southdown Sire 

Carcass Study and carrying the lambs to an age closer to 

maturity the question of which group was the earlier - 

maturing could be answered. 

, ` 
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C. Factors influencing live scores 

In the Constant -age Study average daily gain had the 

highest multiple correlation with both live condition and 

live conformation score when compared with type of rear- 

ing, type of birth, birth weight, lamb's breeding, age of 

dam and birth date. For both live scores average daily 

gain accounted for nearly all of the total variation. 

Type of rearing, lamb's breeding and birth date also 

indicated highly significant effects on live condition 

score. A lamb reared as a single was estimated to score 

6.4 to 8.1 points higher cn a 100 point scale than a lamb 

reared as a twin. This agreed rather closely with the 

work of de Baca and Bogart (17), who found that lambs of 

single birth scored from 5.2 to 10.3 points higher than 

lambs born as twins. In the Constant -age Study, the effect 

of lamb's breeding indicated that a Suffolk lamb would be 

expected to score 3.7 points lower for condition than a 

non- Suffolk lamb. The effect of lamb's birth date indi- 

cated that lambs born later in the season tended to have 

lower live condition scores. 

In the analysis of variance in the Suffolk Sire Study, 

there were highly significant differences between years 

for both live scores. Only for condition score, however, 

were the differences significant (PK 0.05) between sires 

within a given line and year. 

, 
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Sidwell, Price and Grandstaff (45) reported a sig- 

nificant age of dam effect on live condition score. The 

effect they described was curvilinear, with owes four to 

seven years old producing lambs with higher live condition 

scores than either younger or older ewes. In the Constant - 

age Study, age of dam did not have a significant effect 

upon either of the live animal scores. The latter result 

may have been due to the fact that the dams were not 

divided, for purposes of analysis, into a small number of 

age -of -dam groups. Examination of the data also reveals 

that among the five lambs having the lowest live scores, 

four of them were from three to five year old dams. 

In the Constant -age Study, average daily gain was 

the only independent variable having a highly significant 

effect upon live conformation score. As average daily 

gain accounted for all but one per cent of the total var- 

iation accounted for by the regression equation, it would 

be interesting to set up a new regression model for live 

conformation score omitting average daily gait_ as an 

independent variable. 

In all three studies reported here, the two live 

animal scores were very highly correlated with each other. 

D. Differences in live loin width and length 

Analysis of variance was run on live loin width and 

` 
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length in the Suffolk Sire Study. Differences between 

years were highly significant for both measurements. Dif- 

ferences between lines of sire were significant (P 0.05), 

only for loin width. Differences between sires within a 

given line and year were highly significant for loin 

length but significant only at the five per cent level 

for loin width. Loin width is much easier to measure 

accurately than loin length on the live lamb. 

E. Lamb or sire index relationships 

The average index of the lambs in the Constant -age 

Study was 0.02 (Table 4). This average index indicated 

that the lambs in the Constant -age Study represented an 

accurate sampling of the total flock, at least in regard 

to 120 -day weight and live scores. 

The index of the individual sires was reported in two 

of the studies (Tables 1 and 24). Although no statistical 

analysis, which involved these indices, was made in the 

Suffolk Sire Study, some interesting generalizations can 

be made from a study of Table 24. Comparing the sires 

within lines and within years, it will be noted that there 

are nine possible comparisons the first three years. In 

five of these comparisons, the higher indexed sire produced 

lambs that averaged the higher 120 -day weight and average 

daily gain. In 1961, four sires from Line 0 can be 

- 



compared. There were 10 lambs in n each of three of these 

sire groups and 12 in the fourth arse. It can be observed 

that in 1961 there was not a very high association between 

the index of the sires and the performance of their 

progeny. The lack of a more consistent association is 

difficult to explain without further analysis. During 

the last three years of the study the index for each sire 

includes correction factors for type of birth and age of 

dam while the data on the progeny in Table 25 are not 

corrected for type of birth or age of dam. Over- dominance 

effects may be playing a part. Furthermore, some of the 

sires maybe more homozygous for genes affecting growth 

than their inbreeding coefficients would indicate. 

External Carcass Measurements 

Hammond's summary (21, p. 120) of the main require- 

ments for good quality in sheep carcasses includes 

(1) well- filled legs Which are u- shaped rather than 

v- shaped, with a covering of fat carried down to the 

hocks; (2) a wide, well -filled loin with a deep loin -eye 

muscle with about five millimeters of fat over it; and 

(3) a small depth of rib. Several of these characteristics 

will be included in the following discussion. First, 

however, a few relationships involving chilled carcass 

weight and dressing percentage will be discussed. 
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A. Chilled carcass weight 

Average daily gain had the highest multiple correla- 

tion (0.98) with chilled carcass weight in the Constant - 

age Study when compared with age of dam, birth weight, 

type of birth, type of rearing, lamb's breeding and birth 

date. Average daily gain, age of dam, and birth weight 

were the only independent variables indicating a highly 

significant effect upon chilled carcass weight. The re- 

gression coefficients indicated that a tenth of a pound 

increase in average daily gain would result in an increase 

in the estimated chilled carcass weight of from 2429 to 

2506 grams (about 5.5 lbs.). The regression coefficient 

for age of dam indicated that, for each added year of age 

of dam, the estimated chilled carcass weight increased 

from 221 to 278 grams. 

In comparing the regression analysis for chilled 

carcass weight with that for 120 -day weight in the 

Constant -age Study, it must be noted that average daily 

gain was not included as an independent variable in the 

model for 120 -day weight. This was an intentional omission 

as it was felt that the association was so high between 

120 -day weight and average daily gain that the effects of 

the other independent variables could be better tested 

without average daily gain in the model for 120 -day weight. 

The results of the regression analysis for chilled carcass 
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weight indicate that here, also, it would have been advan- 

tageous to have omitted average daily gain from the model. 

Chilled carcass weight showed the identically high 

correlation with birth weight as did 120 -day weight. 

Among the live linear body measurements in the 

Suffolk Sire Study, chilled carcass weight was most highly 

correlated with heart girth circumference. Among the ex- 

ternal carcass linear measurements in this study and the 

Suffolk -Southdown Sire Study, chilled carcass weight was 

most highly correlated with width at hind legs and width 

at 1st rib. 

B. Dressing percentage 

Differences in dressing percentage between groups in 

the Suffolk Sire Study and the Suffolk- Southdown Sire 

Carcass Study did not appear to be significant. The dif- 

ferences, however, were not statistically analyzed. 

Dressing percentage was highly correlated with car- 

cass grade in both studies where the relationship was 

tested, the Constant -age Study and the Suffolk Sire Study. 

In the regression analysis in the Constant -age Study, 

average daily gain and age of dam were the only independ- 

ent variables having highly significant effects on dress- 

ing percentage. Each of these two independent variables 

accounted for about half of the total variation accounted 
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for by the regression model. 

C. External carcass scores 

In the Constant -age Study live heart girth circum- 

ference was the live linear body measurement most highly 

correlated with carcass grade, leg cover score, leg con- 

formation score and shoulder cover score. Overall carcass 

conformation was more highly correlated with live width at 

heart than with any other live linear measurement. Car- 

cass finish was more highly correlated with live shoulder 

width, chest depth, and width at heart than with the other 

live linear measurements. All correlations mentioned here 

were highly significant but doubtless considerably influ- 

enced by the weight of the lamb. In the Constant -age 

Study, correlation coefficients involving carcass finish 

were generally considered lower than correlation coeffi- 

cients involving carcass grade. In the same study, 

overall carcass conformation score and carcass grade were 

very highly correlated with live conformation score. The 

correlation coefficient between carcass finish and live 

condition score, on the other hand, was not nearly so high 

(although the correlation was highly significant) as the 

correlation between the two conformation scores just 

mentioned. 
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Hammond's summary (21, p. 120) of requirements for 

good quality in sheep carcasses included "well- filled legs 

with a (sufficient) covering of fat ". In the Constant -age 

Study both leg conformation and leg cover scores were 

highly correlated with carcass grade. In the Suffolk Sire 

Study the same relationship was not tested but there was 

a high correlation between overall carcass conformation 

and both leg cover and leg conformation scores in the 

progeny of Line 0 sires and when progeny of all lines of 

sire were combined (Table 36) . 

Robinson (40, p. 345) found that carcass length of 

leg gave the best discriminating value between carcass 

grades with depth of thorax ranked second in value. On 

one group of 22 lambs in the Suffolk Sire Study, among the 

various carcass leg length and depth of thorax measure- 

ments, none were significantly correlated (P< 0.05) with 
carcass grade, but the highest value was for depth of 

thorax (0.34). No overall leg length measurement was 

made, however, in the Suffolk Sire Study. 

D. Other linear measurement relationships 

Hammond's description of a good quality sheep carcass 

(21, p. 120) also included a wide loin. Although width of 

loin was not measured on the carcasses involved in the 

three studies in this thesis, live width of loin was 
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measured in two of them. In both the Constant -age Study 

and the Suffolk Sire Study, live loin width was highly 

correlated with carcass grade. 

Palsson (36, p. 5 74) and Walker and McMeekan (50, p. 

51) have reported high correlations between certain exter- 

nal carcass linear measurements and skeletal measurements. 

In the Constant -age Carcass Study, correlation coeffi- 

cients involving weight of shoulder bones and external 

carcass linear measurements were higher than the correla- 

tion coefficients involving weight of left leg bones and 

external carcass linear measurements. Both bone weights 

were more highly correlated with carcass shoulder width 

than with carcass length or carcass ,vidti at hind legs. 

On one group of 56 lambs in the Suffolk Sire Study, weight 

of left leg bones was highly correlated with carcass width 

at hind legs but it was significantly correlated only at 

the five per cent level of probability with carcass length. 

On a group of 22 lambs in the same study (1958), the cor- 

relation coefficient was computed between weight of left 

leg bones and eight different external carcass linear 

measurements. Among the eight measurements, weight of 

left leg banes was significantly correlated (r< 0.05) 

only with width at hind legs, width at 1st rib and depth 

at thorax. The writer would conclude from these results 
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that, if a higher correlation was to be obtained between 

an external carcass linear measurement and overall skeletal 

growth, the bone weights from more than one wholesale 

joint should first be combined. 

In the Constant -age Study, the two carcass width 

measurements were very highly correlated with the weight 

of the edible meat in both the left leg and the trimmed 

shoulder. As indicated earlier, earlier, this could have been more 

meaningful if the carcasses had been more uniform in 

weight. In the Suffolk Sire Study, weight of edible meat 

in left leg was highly correlated with carcass; width at 

hind legs, carcass depth of thorax and carcass width at 

1st rib, but not with length measurements on the carcass. 

Carcass width measurements were also riore highly corre- 

lated with length of cut loin and length of cut rack than 

was carcass length. 

Thompson (49) points out that width of leg should 

exceed the length of leg, at least on heavy carcasses. 

In the work being reported here, Thompson's supposition 

was best tested in the Suffolk Sire Study, where the mean 

carcass weight was the greatest. In the latter study, in 

each line of sire group, the mean carcass width at hind 

legs exceeded the length from hock to crutch on the car- 

cass. The difference varied from 0.6 cm. in Line of sire 
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II to 1.0 cm. in Line of sire III. It should be pointed 

out that the mean carcass grade in this group of 56 lambs 

was slightly above average good. 

When certain external carcass linear measurements 

were correlated with the corresponding measurement cxa the 

live animal, the following results were noted: three com- 

parisons were highly correlated --live shoulder width and 

carcass shoulder width, live chest depth and carcass depth 

of thorax, and live width at heart and carcass width at 

1st rib. Two comparisons were significant only at the 

five per cent level- -live side body length and carcass 

length, and live hip width and carcass width at hind legs. 

Correlation coefficients involving a length measure- 

ment were generally lower than those involving width, 

depth or circumference measurements. One important excep- 

tion was for correlation coefficients involving live side 

body length in the Constant -age Study. 

Internal Carcass Measurements 

A. Regression analysis in the Constant -ám Study 

Weight of trimmed loin, loin -eye area, and weight of 

left boned leg were dependent variables in the regression 

analysis. Average daily gain was very highly correlated 

with all three of these dependent variables, but the 

reader will recall that there was considerable variation 
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in weaning weight and carcass weight in the Constant -age 

Study. Average daily gain was the only independent vari- 

able having a highly significant effect on either weight 

of trimmed loin or the loin -eye area. The regression co- 

efficients indicated that each tenth of a pound increase 

in average daily gain resulted in an increase of 263.5 

grams in estimated weight of trimmed loin and an increase 

of 0.256 square inches in estimated loin -eye area. 

Average daily gain also had a highly significant 

effect on weight of left boned leg, the regression co- 

efficient indicating that a tenth of a pound increase in 

average daily gain would result in an increase of from 291 

to 309 grams in the estimated weight of the boned leg. 

Birth weight, age of dam and lamb's breeding also had 

highly significant effects on weight of boned leg. The 

regression coefficients indicated that the older the dam 

the heavier the estimated weight of boned leg on the 

progeny. The regression coefficient also indicated that 

an average Suffolk lamb would be expected to have an esti- 

mated weight of boned leg 68 grams lighter than a lamb 

without Suffolk breeding in the flock tested. 

In the regression analysis for estimating weight of 

trimmed -loin, loin -eye area, and weight of boned leg, the 

effects of three independent variables were insignificant. 

These were type of birth, type of rearing and birth date. 

. 
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Average daily gain accounted for most of the varia- 

tion in each of the three dependent variables. 

B. Correlation coefficients involving internal 

carcass measurements 

McMeekan (32) points out that the hind leg is . a late - 

maturing part of the lamb and the loin is the latest matur- 

ing part. In the Constant -age Study the correlation 

coefficients of weight of shoulder or weight of legs 

untrimmed. with either 120 -day weight or chilled carcass 

weight were higher than were the correlation coefficients 

of weight of loin or weight of rack with 120 -day weight 

or carcass weight. The later results agree with 

McMeekan's results, and indicate that the loin is a slow - 

developing part of the lamb. It should be noted that 

lambs in the Constant -age Study were 107 days or less 

in age. 

In the Constant -age Study, both carcass shoulder 

width and carcass width at hind legs were more highly 

related to weight of boned left leg than was leg con- 

formation score. However, in the Suffolk -Southdown Sire 

Carcass Study, per cent leg was more highly correlated 

with length from hock to stifle (on the carcass) than it 

was with carcass width at hind legs. 
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The amount of edible meat (boned joints) in the left 

leg or in the trimmed shoulder was as highly correlated . 

with live heart girth circumference as it was with the 

related carcass width measurement. This result was found 

in the Constant -age Study where all joint weights were 

influenced by the size of the live animal. If the live ani- 

mal weights had been quite similar, carcass width measure- 

ments would likely correlate more highly with the amount 

of edible meat in the leg or shoulder than would the cor- 

responding width measurements on the live animal. 

In general, in the Constant-age Study weight of 

shoulder bones was more highly correlated with other 

internal measurements than was weight of left leg bones. 

In the Suffolk Sire Study (Table 37) the 120 -day 

weight and average daily gain were both more highly cor- 

related with weight of breast and shanks and weight of 

shoulder and neck than with any of the other joint weights. 

Among all the live measurements, weight of trimmed loin 

was highly correlated only with 120 -day weight and average 

daily gain. Among the various joint and bone weight meas- 

urements, birth weight was highly correlated only with 

weight of leg bones, although weight of shoulder bones 

was not measured in this case, the Suffolk Sire Study. 

In the same study, weight of rack was involved in more 
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highly significant correlations within lines of sire than 

were any of the other joint weights (Table 37). The cor- 

relation between weight of rack and live loin width was 

highly significant for each of the four line of sire 

groups. 

The whole joint weights showing the highest correla- 

tion with chilled carcass weight were weight of shoulder 

and neck and weight of hind legs untrimmed. These are the 

two largest joints in the carcass. 

Knight et al. (29) found per cent of shoulder to be 

significantly correlated with carcass length. In the 

Suffolk -Southdown Sire Carcass Study per cent shoulder was 

significantly correlated (P4( 0.05) with external carcass 

length. In the latter study, per cent trimmed loin was 

more highly correlated with length from hock to crutch 

than other external carcass measurements. External 

carcass length and depth of thorax were both highly cor- 

related only with per cent breast and shanks. Among the 

different joint yields, per cent breast and shanks was the 

most highly correlated with loin -eye measurements. In 

this study an interesting comparison was possible between 

the correlation coefficients involving the actual weight 

and the yield of two important joints (Table 44); although 

weight of untrimmed legs was very highly correlated with 

width x length of loin -eye muscle (0.77), the correlation 
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coefficient between per cent leg and width x length of 

loin -eye muscle was not significant at the one per cent 

level and was a negative value. Weight of trimmed loin 

also was very highly correlated with width x length of 

loin -eye muscle (0.68) but per cent trimmed loin was not 

significantly correlated with width x length of loin -eye 

muscle (0.16). It would be of interest to make the type 

of comparison just discussed on carcasses of equal or 

nearly equal weights. 

In the Constant -age Study, length of cut rack and 

loin -eye area were both correlated much more highly with 

birth weight than was length of cut loin. Length of cut 

rack was correlated more highly with loin -eye area than 

was length of cut loin. This points out the possibility 

of a significant correlation between live animal length 

in the rack area and the proportion of loin -eye muscle. 

Many workers have studied loin -eye muscle data as 

this represents one of the most valuable parts of the meat 

animal. Palssori (36, 7. 5 74) found that length plus width 

of loin-eye muscle gave the best index of total carcass 

muscle. Walker and Mcrleekan (50, p. 58) found that length 

x depth (width) of loin -eye muscle was not significantly 

correlated with the total weight of muscle in the carcass. 

Although total carcass muscle was not measured in the work 



221 

being reported herein, the wholesale leg joint is known to 

contain a higher percentage of muscle than the other 

joints. In the Constant -ale Study, the weight of the 

boned left leg was very highly correlated with loin -eye 

area. Palsson (36, p. 597) also found that the breeds 

differed much more in depth (width) than in length of the 

loin -eye muscle and that this confirmed the hypothesis 

that breeds differ much more in late than in early develop- 

ing characters. In the Suffolk -Southdown Sire Carcass 

Study, the Suffolk-sired and the Southdown -sired groups 

did not differ significantly in width of loin -eye muscle 

(Table 40) . Apparently this was due to the overshadowing 

maternal effect. In this latter study, in general, width 

x length and width plus length of loin -eye muscle produced 

very similar correlation coefficients with other traits. 

Ross, Sellers and Zobrisky (41) reported highly signifi- 

cant correlations between loin -eye area and weight of leg, 

weight of trimmed shoulder and weight of trimmed loin. 

Those same high correlations were found in the writer's 

Constant -age Study. In the Suffolk Sire Study, however, 

loin -eye area was correlated at the one per cent level 

only with weight of shoulder and neck, although it was 

significantly correlated (P< 0.05) with weight of breast 
and shanks and with leg weights. Bailey, Pope and Chapman 
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(1) found a high correlation between loin-eye area and 

120 -day weight, carcass weight, and carcass width at hind 

legs. This agreed with the results the writer found in 

the Constant -age Study and the Suffolk -Southdown Sire 

Carcass Study. In the Suffolk Sire Study, however, 120 - 

day weight was significantly correlated with loin -eye area 

at the five per cent level of probability, and neither 

chilled carcass weight nor carcass width at hind legs were 

significantly correlated (P < 0.05) with loin -eye area. 
In the Suffolk Sire Study loin -eye area was measured on 

only 22 lambs. 

In the Constant -age Study loin -eye area was more 

highly correlated with live width measurements and live 

heart girth circumference tan it was with live depth or 

length measurements. 

Hunter (26) found that the breed of the lamb was the 

factor having the greatest influence on cannon bone length. 

Breed of sire was an important factor influencing fore 

cannon bone length in the Suffolk- Southdown Sire Carcass 

Study, as the Suffolk -sired lambs aad a mean cannon bone 

length approximately one centimeter greater than the 

Southdown-sired lambs. Palsson (36, p. 574) found that 

the weight of the fore cannon bone gave the most efficient 

single index for total carcass bone. In the Suffolk - 

Southdown Sire Carcass Study, although total carcass bone 

- 

. 

' 

_ J 



223 

was not measured, there was a highly significant correla- 

tion between per cent shoulder and neck (a wholesale cut 

quite high in per cent of bone) and weight of fore cannon 

bone (r . 0.24) . Wythe (52) and Orts (35, p. 57 ),working 

with steers, found that the cannon bone weight -to- length 

ratio correlated highly with the weight of several trimmed 

wholesale cuts. In the work being reported herein, the 

fore cannon bone weight -to- length ratio was highly cor- 

related with per cent breast and shanks ( -.24) and per 

cent shoulders and neck (0.22). It was significantly 

correlated (P1( 0.05) with per cent trimmed loin, but not 

with per cent leg or per cent rack. Cannon bone weight - 

to- length ratio was, however, very highly correlated with 

weight of leg (0.82), and it was the cannon bane measure- 

ment which was the most highly correlated with loin -eye 

area. Cannon bone thickness was generally more highly 

associated with carcass length measurements than was 

cannon bone width. Length of loin -eye muscle was more 

highly correlated with all six cannon bone measurements 

than was width of loin -eye muscle. Average daily gain 

and 120 -day weight were much more highly correlated with 

cannon bone thickness and width than with cannon bone 

length. 

Clarke and McMeekan (13) found that the per cent of 

fat in the carcass consistently increased with increased 
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weight of the carcass. Although per cent fat in the car- 

cass was not measured in the Constant -age Study, depth of 

fat at the 12th rib cut was highly correlated with carcass 

weight, the correlation coefficient being practically 

identical with that for carcass weight and either carcass 

grade or carcass finish. In the Constant -age Study, depth 

of fat was highly correlated with average daily gain. It 

was equally as highly correlated with live conformation 

score as with live condition score. Depth of fat was more 

highly correlated with live linear measurements on the 

front of the body than with live linear measurements in- 

volving the rear of the body or body length. In the 

Suffolk Sire Study, depth of fat was significantly cor- 

related at the usual levels of probability only with 

weight of left leg bones. 

Organoleptic and shear test data were collected in 

the Constant -age Study. Per cent drip loss while cooking 

the rack was highly correlated with depth of fat at the 

12th rib. Juiciness score was more highly correlated with 

overall carcass conformation than with any other external 

carcass score. 

Cover et al. (15, p. 1) stated that it is doubtful 

if fatness influences tenderness in lambs. The results 

in the Constant -age Study suggested the same conclusion. 

There were no significant correlations between any of the 
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carcass cover scores or depth of fat at 12th rib and taste 

panel tenderness score. 

The Kramer shear press force on the cooked loin -eye 

muscle of the rack was significantly correlated (P.< 0.05) 

with the taste panel tenderness score. The Kramer shear 

test for tenderness was tested for reliability in 1961 by 

the Department of Food Science at Oregon State University. 

It is now believed to be a reliable objective means of 

evaluating tenderness. 

Certain biological generalizations may be derived 

from the results of the three studies reported herein. 

The inheritance of the quantitative trait of growth, being 

influenced by such a great number of genes, is exceedingly 

complicated to manipulate. The anterior body parts on the 

sheep are earlier- maturing than the posterior parts. Yet, 

the posterior parts are generally considered more valuable. 

This is due to the higher per cent of edible product being 

available in the wholesale leg cut of sheep. It would 

seem desirable if some efficient means could be found 

whereby the sheep breeder could select for earlier develop- 

ment of the posterior body parts. 

The lamb appears to reach its mature size in width of 

body earlier in life than it does its depth, and especially 

length of body. 
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There are definite breed differences in cannon bone 

length in sheep, and when conducting crossbreeding studies, 

the breed of sire can be an important factor in determin- 

ing length of cannon bone and consequently overall length 

of leg. One study reported herein indicated that fore 

cannon bone thickness and width are correlated more highly 

with performance traits than cannon bone length. The 

first two measurements could be made reasonably accurately 

on the live lamb. 

Certain traits involved in growth of sheep are so 

closely related that it is doubtful whether they should 

often be analyzed in the same regression model. Three 

examples of such relationships, noted in the studies here- 

in, are 12 0 -day weight and average daily gain, type of 

birth and type of rearing, and live conformation and con- 

dition scores. If a high percentage of lambs born twins 

are lost during the first two to three weeks of life, it 

may then prove informative to include both type of birth 

and type of rearing in certain "growth" regression models. 

The 120 -day weight and average daily gain are closely 

enough related to live conformation and condition scores 

that 120 -day weight or average daily gain alone may be a 

sufficiently accurate indication of true growth and high 

quality carcasses in sheep to serve most purposes in a 
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selection program. Brody (10) indicated that even tender- 

ness tended to be greater in rapidly growing animals, al- 

though this relationship was quite insignificant in the 

Constant -age Study. 

A sire index which involves growth traits may be more 

efficiently used in closed herds than in crossbred herds. 

The number of traits in the index should remain small. 

More heritability studies are needed to find traits that 

might profitably be substituted in or added to present 

indices. 

Inbreeding coefficients must be above 10 to 15 per 

cent before great prepotency for traits involving growth 

should be expected from rams. 

One study reported herein indicates that, in cross- 

breeding programs with sheep, large -breed sires produce 

faster growing lambs than small -breed sires. 

. 

s 
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SUMMARY AND C ON CLUS I CU S 

1. Three studies were conducted involving lamb crops of 

five different years. Sires of three different 

breeds were used. The sire breeds were Suffolk, 

Southdown, and a new breed not yet released by Oregon 

State University, the Willamette breed. One study 

included 33 lambs, the second study 297 lambs, and 

the third study 173 lambs. In one study the sires 

were all inbred Suffolks having individual indices. 

Lambs were of a constant age in another study. In 

the third study Suffolk -sired lambs were compared 

with Southdown -sired lambs, and wholesale cuts 

yields and fore cannon bone measurements were 

analyzed. All three studies included both carcass 

and live animal measurements, but only two included 

live linear body measurements. 

2. In both studies which Included a regression analysis 

of the variation in 120 -day weight, birth weight had 

the highest multiple correlation with 120 -day weight. 

In one study birth weight accounted for most of the 

variation in 120 -day weight and type of rearing was 

the only other independent variable (six were tested) 

showing a highly significant effect. 
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3. The least squares regression analysis in the Suffolk 

Sire Evaluation Study indicated that the following 

had highly significant effects on 120 -day weight: 

birth weight, year, line of sire, type of birth, type 

of rearing, and sex of lamb. The regression coeffi- 

cients indicated that a lamb from a Line II sire 

could be expected to weigh 5.6 pounds more at 120 

days of age than a lamb from a Line I sire. The 

effects of the dams breeding or the lamb's birth 

date on 120 -day weight were not significant. 

4. The least squares regression analysis in the Suffolk 

Sire Study for effects on average daily gain were 

very similar to the results for 120 -day weight. The 

effect of line of sire on average daily gain was sig- 

nificant only at the five per cent level. 

5. In one study the mean birth weight of the Suffolk - 

sired lambs was 0.63 lb. greater than that of the 

Southdown -sired lambs, plainly demonstrating the 

breed -of -sire effect upon the birth weight of 

crossbred progeny. 

6. In both studies which included live lire ar body 

measurements at weaning, the anterior measurements 

correlated more highly with birth weight than did 

. 
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posterior body measurements. This was believed due 

to the fact that anterior body parts of the lamb 

normally approach mature size faster than do the hind 

legs and the loin. 

7. In the Suffolk Sire Study, the analysis of variance 

for the two production traits did not show significant 

differences in either case between individual sires 

within a given line of sire and year. The sires 

within lines may have been more uniform in their gen- 

etic makeup for productivity than their index indi- 

cated. Although not tested statistically, there was 

not as high an association as expected by the author 

between a sire's index and the performance (120 -day 

weight and average daily gain) of his progeny. Some 

possible explanations were given. 

8. In the Constant -age Study, only type of rearing and 

birth weight indicated highly significant effects 

upon average daily gain and type of Fearing accounted 

for most of the variation in the model. 

9. In general, correlation coefficients involving average 

daily gain were slightly lower than those involving 

120 -day weight. These two traits were, however, very 

highly correlated with each other in all three 

. 
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studies. From the results of these studies, birth 

weight, 120 -day weight, and average daily gain are 

all very important measurements for the sheep breeder 

to obtain and use in his selection program. 

10. Shoulder width, heart girth circumference, and side 

body length were the live linear measurements in the 

Suffolk Sire Study that were most highly correlated 

with average daily gain. The heritability of these 

three traits should be determined to see if greater 

use of them would be justified when selecting for more 

rapid growth. 

11. Suffolk -sired lambs had a mean average daily gain of 

0.56 lb. and Southdown -sired lambs had a mean average 

daily gain of 0.49 lb. Comparing the two late - 

maturing joints showed that the Suffolk -sired lambs 

had the greater mean per cent hind legs and that the 

Southdown -sired lambs had the greater mean per cent 

trimmed loin. The latter result indicates that the 

Southdown breed reaches maturity sooner than the 

Suffolk breed and that the effect is noticeable even 

when these breeds are used in crossbreeding. 

12. Average daily gain had a highly significant effect 

on both live condition and live conformation scores 

, 
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and accounted for nearly all of the variation in both 

regression models. Type of rearing, lamb's breeding, 

and birth date all indicated highly significant ef- 

fects on live condition score but not on live con- 

formation score. A lamb reared as a single was esti- 

mated to score 6.4 to 8.1 points higher for condition 

than a lamb reared as a twin and a lamb with Willamette 

breeding was estimated to score 3.7 points higher for 

condition than a Suffolk lamb. The effect of birth 

date indicated that later -born lambs tended to have 

lower live condition scores, even at a constant age. 

In all three studies the two live animal scores were 

highly correlated with each other. 

13. In the Suffolk Sire Study, the analysis of variance 

indicated highly significant differences between 

years for both live loin width and live loin length, 

but differences between lines of sire were signifi- 

cant only for live loin width. The difficulty of 

measuring loin length on the live animal was stressed. 

14. Average daily gain, age of dam, and birth weight were 

the only independent variables indicating highly sig- 

nificant effects upon chilled carcass weight. The 

regression coefficients indicated that a tenth of a 

= 
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pound increase in average daily gain would result in 

an increase in the estimated chilled carcass weight 

of as much as 5.5 pounds. Lambs from older dams had 

greater chilled carcass weights than lambs from 

younger dams. An advantage was given for omitting 

average daily gain from the regression model for 

chilled carcass weight. 

In one study chilled carcass weight showed the 

same high correlation with birth weight as did 120 - 

day weight. 

15. In the regression analysis in one study, average 

daily gain and age of dam were the only independent 

variables having highly significant effects on dress- 

ing percentage, each of these independent variables 

accounting for about half of the total variation. 

Dressing percentage was highly correlated with carcass 

grade. 

16. Correlation coefficients involving a length measure- 

ment were generally lower than those involving width, 

depth, or circumference measurements. 

17. In the Constant -age Study both leg conformation and 

leg cover scores were highly correlated with carcass 

grade. In the Suffolk Sire Study there was a high 

correlation between overall carcass conformation and 

- 
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both leg cover and leg conformation scores. In two 

studies live loin width was highly correlated with 

carcass grade. 

18. In two studies the weight of edible meat in the left 

leg was highly correlated with carcass width at hind 

legs. In the Suffolk Sire Study in each line of sire 

group, the mean carcass width at hind legs exceeded 

the length from hock to crutch on the carcass. 

19. In two studies, carcass width measurements were more 

highly correlated with weight of left leg bones than 

was carcass length. 

20. In the Constant -age Study many of the correlation 

coefficients involving live body measurements or 

weight measurements of carcass parts were spurious, 

being directly related to the weight of the live 

animal or the carcass. However, some of the more 

pertinent high correlations found were the following: 

correlation coefficients involving carcass finish 

were generally considerably lower than those involv- 

ing carcass grade. Live heart girth circumference 

was the live linear measurement most highly correlated 

with four of the six external carcass scores. Overall 

carcass conformation and carcass grade were highly 

' 
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correlated with live conformation score, while car- 

cass finish and live condition score were not so 

highly correlated. Correlation coefficients involv- 

ing weight of shoulder bones were more highly cor- 

related with carcass measurements than were those 

involving weight of left leg bones. The amount of 

edible meat in the left leg or in the trimmed shoulder 

was as highly correlated with live heart girth cir- 

cumference as it was with the related carcass width 

measurement. Edible meat in the left leg was very 

highly correlated with loin -eye area. Loin -eye area 

was very highly correlated with average daily gain 

and was more highly correlated with live width meas- 

urements and heart girth circumference than with live 

depth or length measurements. Depth of fat at the 

12th rib was highly correlated with carcass weight 

and average daily gain. 

21. Average daily gain was the only independent variable 

having a highly significant effect on either weight 

of trimmed loin or loin -eye area. The regression 

coefficient indicated that each tenth of a pound in- 

crease in average daily gain resulted in an increase 

of 0.256 square inches in estimated loin -eye area. 

. 
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22. Average daily gain, birth weight, age of dam and 

lamb's breeding all had highly significant effects 

on weight of boned leg. The regression coefficients 

indicated that the older the dam the heavier the 

estimated weight of the boned leg on the progeny, 

and that lambs with Willamette breeding could be 

expected to have heavier boned legs than Suffolk 

lambs. In the Constant -age Study both carcass 

shoulder width and carcass width at hind legs were 

more highly related to weight of boned leg than was 

leg conformation score. However, in the Suffolk- 

Southdown Sire Carcass Study, per cent leg was more 

highly correlated with length from hock to stifle on 

carcass than it was with carcass width at hind legs. 

23. In the Suffolk Sire Study the 120 -day weight and 

average daily gain were both more highly correlated 

with weight of breast and shanks and weight of 

shoulder and neck than with any of the other joint 

weights. Among all live measurements, weight of 

trimmed loin was highly correlated only with 120 -day 

weight and average daily gain. Weight of rack was 

involved in more highly significant correlations 

within lines of sire than was any other joint weight. 

Among the different joint weights, loin -eye area was 
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correlated at the one per cent level only with weight 

of shoulder and neck. 

24. In one study a comparison was made between correlation 

coefficients involving actual weight and the yield of 

two important joints. The results showed that corre- 

lation coefficients involving yields of joints are 

much lower than those involving weight of joints 

under the conditions of this study. Per cent trimmed 

loin was more highly correlated with length from hock 

to crutch than with other external carcass measure- 

ments. Among the different joint yields, per cent 

breast and shanks was most highly correlated with 

loin -eye measurements. 

25. Length of cut rack was much more highly correlated 

with loin -eye area than was length of cut loin. In 

the Suffolk- Southdown Sire Carcass Study, the two 

sire groups did not differ significantly in width 

(depth) of loin muscles. 

26. In all three studies 120 -day weight was si gri ifican tly 

correlated with loin -eye area either at the one or 

five per cent level of probability. 

. 

. 
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27. In the Suffolk Sire Study, lambs from Line of sire 

III showed more highly significant correlation coef- 

ficients among all the various traits than did lambs 

from the other three lines of sire. 

28. Breed of sire was an important factor influencing 

fore cannon bone length; Suffolk -sired lambs had a 

mean cannon bone length about cane centimeter greater 

than that of the Southdown -sired lambs. Among six 

fore cannon bone measurements, the weight -to- length 

ratio most often produced the highest correlation 

coefficients when associated with various traits. 

Cannon bone thickness was generally more highly 

associated with carcass length measurements than was 

cannon bone width. Average daily gain and 120 -day 

weight were much more highly correlated with bone 

thickness and width than with bone length. 

29. Results in the Constant age Study indicated that 

carcass fat .cover scores and depth of fat at the 12th 

rib were not associated with taste panel tenderness 

score on the loin-eye muscle in the rack. The Kramer 

shear press force on the cooked loin -eye muscle was 

significantly correlated at the five per cent level 

with taste panel tenderness score. 

I 

I 
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