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XlffROOTCTOT

Although chickens have bean raised as a source of food by nan for 

many -years, comparatively little selentiflo effort has been made to de­
velop strains of chickens possessing uniform body type combined with 

superior fleshing ability with a view toward the greatest possible uti­
lisation of feed in producing the kind of dressed birds most desired by 

consumers.

This is due perhaps to the fact that two-thirds or more of the in­

come from raising chickens has come from the production and sale of eggs* 
Also, the habit of eating the meat of other animals has become strongly 

established* lew information and knowledge concerning poultry genetics, 

physiology, nutrition and management, increased purchasing power, a grow­
ing demand for more poultry moat and a trend toward greater specialisation, 
however, have focused greater attention in recent years upon the develop­

ment of a more desirable meat-type chicken*

The Brahma, Cochin, Langshan, Jersey Ciant, and the Cornish are sane 
of the older and more important breeds of chickens that have been produced 

primarily for ©eat purposes* The total number of chickens of toes# breeds 

raised, however, is small because each breed mentioned possesses one or 

more im desirable character!stios, such as low hatehability, slow feather­

ing, late maturity, poor fecundity, inefficient feed utilisation, poor 

body conformation or a small proportion of edible meat which tend either 

to restrict production by the producer or acceptance by the consumer* A 

far greater number of chi ok ease of either the lew Hampshire, abode Island 
led, Plymouth lock, or the Leghorn breeds, in which these undesirable 

characteristics are less pronounced, are raised and eaten in this country 
each year*
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Even though purebred few Hampshire*, Rhode 1 sland led®, Plymouth 
lodes, end Leghorns ere the most popular breeds of chickens raised on 

farm® and in commercial ©gg-producing seotlon® of the United State®, mil­

lions of young crossbred chickens are raised for market in the large 
broil©reproducing area® each year. Both sexes of these crossbreds are 

killed and marketed at an early age, 12 to 14 seeks, when the meet profit­

able gains in weight have been made and while the carcass is still soft- 

meated and tender, lost of the males and some of the female chickens raised 

in the commercial areas and to a leas extent,those raised In the farm flock 

areas, are likewise disposed of at an early age. All healthy mature chick­

ens raised for egg or meat production are likewise killed to provide food 

for m m  at one time or another.
The 'market grade and value of each of these young and old birds de­

pend primarily upon the body conformation and the amount of flesh present.

In the grading and marketing of live and dressed carcasses, plumpness of 

fleshing throughout the body is essential to high quality. Fi&aess of 
muscular development is also basic to maximum fat production, nevertheless, 

the type of body found in many individual birds apparently is not conducive 

to the development of plump breasts. The length of the body burelation to 
its depth and breadth may be out of proportion, thus presenting a slab- 

sided carcass, or, at least, an angular type of body. The most desirable 

carcass for meat purposes appears to b© one that is comparatively long and 

broad, moderately deep, well-fleshed, fat, and with legs that are relatively 

short, plump, and meaty. Most consumers prefer and are willing to pay more 

for the white meat than for the dark meat in out-up ohioken* The length, 

width, depth, and quantity of flesh on the breast is therefore of greatest 

Interest to both seller and buyer. The contour of this area probably has 

more influence on the grad# and value of the bird than any other region.
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two kinds of measurements are used to determine carcass quality in 

market birds. One kind includes linear and body dimensional measurements, 

suoh as weight, length, width, and depth of body# all of which may be 

determined fairly accurately. The second kind includes commeroi&l grades 

which are more or less subjective in nature and are determined by the 

grader according to a set of specifications and from Impressions received 

through the hands and eyes.

purpose of s w m

So practical methods of precise measurements on living birds which 

describe the degree of excellence of the dressed carcass are as yet avail­

able. Several methods have been proposed, but none of them have proved to 

be accurate or simple enough for practical application!.

the purpose of this study is to determine the relationship between 

various body measurements and the amount of breast meat and the grade of 

oaroass in young purebred and crossbred chickens marketed for meat purposes. 

Information of this kind should be enlightening to breeders and research 

workers who are endeavoring to develop a more desirable meat-type chicken, 

to producers who are looking for a better measurement or index of fleshing 

and fattening, to graders and marketing officials whose judgment is ques­

tioned occasionally, and to consumers who are eager to buy me at-type chickens 

with better appearance and carcass quality.
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REVIEW OF LITERATURE

Several investigators have reported mi physical measurements as a 

basis of establishing desirable market conformation in poultry. Most of 

the investigations appearing in the literature have been made either with 

mature turkeys or chickens of breeds other than those used la this study.

Rate of growth

The period of growth in man and animals according to Brody (1927) 

can be divided into two fairly distinct phases* (1) A self-accelerating 

phase, during whieh time rate of growth increases with the Increase in else 

of the organism, and (2) a self-inhibiting phase, during which the time 

rate of growth decreases with the increase in site of the organism.

The age curve of growth has an Increasing slope when plotted during 

the self-accelerating ph se of growth and a decreasing■ slope during the 

self-inhibiting phase of growth. Tine junction between the two phases of 

growth coincides roughly with puberty in animals and with flowering in 

plants. Puberty is thus a critical period in the life of the organism 

not only because it is the beginning of the reproductive period, but also 

because it makes the transition from a consistently increasing, to a consis­

tently decreasing velocity of growth. In the growth curve of loan, the 

major inflection, i.e. the junction between the self-aesblerating and the 

self-inhibiting phases of growth, occurs when the body weight is roughly 

two-thirds of the mature weight. In domestic animals. It occurs when, the 

body weight is roughly one-third of the mature weight*

These characteristics of growth rate have been observed in poultry. 

Extensive studies on breed differences in pullets by Fempster (1941) indi­

cate that the junction between the two phases of growth referred to occurs 

.in chickens at about 12 weeks of age. that about one-third of the mature
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weight of different breeds of chickens has been attained at this age, 

and that souse breeds of chickens grow at a Much faster rate than others.

Asonmdson and Lamer (1933) observed that the early growth of 

Plymouth Hocks exceeded that of Leghorns* J&ap and Morris (1937) found 

that vlhite Leghorns weighed slightly more than Barred Plymouth Hocks at 

eight weeks of age. They concluded also that growth to eight weeks of 

age is & separate entity not necessarily associated with mature body weight• 

Waters (1937) reached the same conclusion but Schnetsler (1936) con­

cluded that differences in rate of growth are associated with differences 

in mature weight. Leraer and Asmundson (1938) demonstrated that differences 

in early growth within the same breed do not always mean corresponding dif­

ferences in mature weight* Two strains of Single Comb White Leghorns were 

found to weigh the same at 36 weeks of age, yet at 12 weeks they differed 

by as much as one-quarter of a pound or 20 per cent*

That differences exist among the rates of growth of certain breeds 

has been demonstrated by Card and Kirkpatrick (1918), Warran (1930),

Waters (1931), Leraer and Asmundson (1932), and others* For instance, it 

has been demonstrated that Light Brahmas, Barred and White Plymouth Hocks, 

Hhode Island Beds, and Light Sussex grow faster during the first few weeks 

than Leghorns and Aneonas*

Hlby and Henderson (1937) found that chickens, turkeys, and pheas­

ants grow at practically the same rate during periods of constant growth, 

but that the growth period was more prolonged for turkeys• Pheasants and 

chickens grow at the same rate for 19 weeks, but while growth of pheasants 

stopped at that time, the chickens continued growing to 10 months of age* 

Migratory dudks and geese had very similar growth rates, and the growth 

rate for both doubled that for turkeys, but the decline occurpad earlier 

and was much more pronounced*
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fhe growth of the organ! sb as a whole is the sum total of trie 

growth of its parts. Bone, flesh, and fat are the three most important 

constituent parts of a ohioken. According to Jaap (1940) the percentage 

of bone increases much store rapidly than the percentage of flesh and fat 

during the early growing period, fhen the ohioken is hatched, it is plump, 

but during the first few weeks of growth, it develops more bone than flesh 

or fat. Later in the growth period the percentage of flesh increases more 
rapidly. Finally, toward the end of the growth period, the percentage of 

fat increases most rapidly.

Brody (1927) states that the course of growth in length tends to be 

linear whereas growth in weight is exponential. Huxley (1932) contends 

that differential growth of a limb or appendage or a well-marked region of 

the body appears never to be brought about by an equal distribution of ex­

cess growth-potential of the organ or region. On the contrary, the growth

potential of the organ or region is distributed in the tom of a growth* 
gradient, normally with a simple high point or growth-centre, from which 

growth-intensity grades downwards in both directions, or in one if the growtfa- 

centre is terminal. In general, the less the difference between the growth- 

coefficient of the organ or region and that of the rest of the body, the 

less marked and flatter is the gradient, so that in isogenic organs there 

is scarcely any gradient, but all the parts grow at approximately the same 

rate as the body as a whole• There are, however, some unusual gradients 

in which the growth-coefficient or part of the organ to the whole are equal 

to, above, or below unity.

The terms "heterogony* by Pftsard (1918) and "heterauxesis" by Heeds»

and Lemer (1940) are used to describe the growth rate of a part in rela­

tion to that of the whole or to other parts, and the term *alloaietry* 

refers to growth relationships between groups or individuals compared at
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maturity or at any other given stage of development* The terns "isauxesis*, 

’‘taohyauxeats", and "bradyauxesis" respectively are also used by Heedam 

and Leraer (1940) to indicate that the growth rat© of the part is either 

equal to, greater than, or less than that of the whole,

Jaap and Peaquit© (1926) working with chickens found that skeletal 

growth ceases earlier than does the b©<^ as a whole. During the first two 

or three months shank length exhibits more rapid growth, tachyauxesis. 

Therefore, the shank becomes proportionally longer as the size of the 

body increases. The age at which shank length ceases to become proportion­

ally longer in comparison to body size has been estimated to be about 12 

weeks in females and 16 weeks in males. It is suggested that relative 

growth- constant# for shank length of female chickens nay apply only prior 
to 12 weeks of age. Evidence that 16 weeks may be a comparable age in 

males is presented.

In the case of both ml© turkey# and chickens, growth in length of 

shank ceases by the end of the sixth month after hatching. Body growth, how­

ever, when measured by weight increase, continues to the end of the tenth 

month. The growth of the shank in the female turkey reaches maturity at 

least one month earlier than that of the male.

Latimer (1927) found that the rate of the growth of the leg bones in 

the fowl is higher than the rate of body-weight growth and that the male 

bones increase from hatching time to maturity to a greater extent than do 

feml© bones, with the exception of the femur in which case no difference 

in rate of growth was observed. Evidence showing that males grow faster 

then females has been submitted by Jull (1923), Aokerson and ifussehl (1930), 

Holmes, Plgott, and Campbell (1932), Sespster and Parker (1936), and others, 

Lemer (1937) has shown that the shank grows at a more rapid rate 

than the body as a whole. In connection with the relation of leg length
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and body freight when plotted cm & double leg grid, Leraer (1937) states 

".**.. a slight flattening of the line at the extreme weight range is 

obsesnred in the females due to continued deposition of fat after linear 

growth has ceased**

The ability to grow fast or slow, which varies trm breed to breed 

and within a breed, is inherited* Schnetzler (1936) was able to develop a 

fast and a slow growing strain of Barred Plymouth locks* The average 

weight of the sixth generation of Barred Plymouth locks at 12 weeks of 

age raised by him m u

A - Hales fro® fast growing strain - S.11 lbs.

B - Males fro® slow growing strain - 2.69 lbs*

C - Females from fast growing strain - 2*65 lbs.

X> - Females from slow growing strain - 2*26 lbs*

Lemer (1937) made a very extensive and complete review of growth* Be 

found that the growth of the pectoralis major and the leg bones, as re­

lated to the growth of the entire organise, follows a similar eourse in 

the Plymouth Bock and the Minorca breeds of chickens* Hybrids between these 

two breeds, including first generation crosses as well as back crosses, were 

found to possess the same pattern of growth of the structures studied as 

the parents. Bex differences were noted in the values of the coefficients 

of heterogenic growth, since the females, when compared with the males, 

showed a higher mine for the pectoralis major with respect to body weight 

and a lower value for the leg length with respect to body weight.’ The basic 

genetic complex for the type of growth of parts with respect to the growth 

of the whole was found to be common to the different breeds of poultry 

studied, with the exception of bantams, ?<hile in o'ttier breeds tachyauxesis 

was indicated for mu sole and leg bone, he found in bantams bradyauxesis 

present for leg bones and an approximation to isauxesis in the muscle* It
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mas hi* opinion that bantam* possess growth retarding factors which affect 

the different parts*

Asmmdson and Lemer (1933), applying Minot** formula to purebred 

White Leghorn* and Barred Plymouth Hocka, found significant difference* 

between families for rate of growth at 2 weeks and 8 weeks. They concluded 

that rate of growth «a* controlled by multiple genetic factor s. Data sub­

mitted by Beuser and Andrew* (1932), Heiapster and Parker (1936), Kempster 

and Henderson (1923), and others indioate quit© clearly that strain* of 

the same variety may differ widely in early as well a* in late growth rates*

Sinnott and Dwm (1936) suggest that there are rate-of-growth gene* 

which are capable of control ling development and determining growth gradient s.

Five major lines of evidence pointing to the validity of the multi- 

factorial concept are listed by them as followsi
1. The variability of the F2 generation is greater than that' 

of the FI.

2* Oen&tical distinctness of the F3 progenies from various 
point* on the P2 curve of distribution.

3. Linkage of some gone* for quantitative characters with 
those usually referred to a* quantitative characters.

4. Evidence fro® Datura, that each chromosome may have a 
bearing on some quantitative trait.

6. Occurrence of the phenomena of heterosis.

lumsrous investigations have been made to determine the effects of 

crossbreeding on rate of growth. Byerly (1930) investigated the else of 

ombryos of the same age and from eggs of the same site from matings of 

Hhode Island Bed* and Ihite Leghorn* and reciprocal crosses between the 

two varieties and found that crossbred embryos grow faster than purebred one** 

Henderson (1930) observed little difference in’' the .rate of growth of Thite 

Leghorns, Dark Cornish, and their reciprocal crosses* Castle and Gregory 

(1931) found that crossbred embryos grew faster than purebred embryos.
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Gregory, Goes and Amundson (1935) studied the glutathione concentration 

at different ages and found it to be positively correlated with fast an* 

bryo growth rate and poet-hatching growth rate*

Jaap and Morris (193?), Horlacher and Smith (1938), May (1925),

Bice and Tower (1989), Baters (1931), Inox, Quinn and Godfrey (1943) 

each made a series of poultry crosses and found increased acceleration 

in growth among the hybrids as compared with the pursbreds, This in­

creased acceleration in weight was maintained only for approximately 8 

to 12 weeks* In the investigations where the FI generation was raised to 

maturity, the average wei^t m s  approximately the same as the purebred 

progeny. Hhere reciprocal matings were reported, except those by Waters

(1931), the FI generation females differed materially in weight, indicta ting 

one or more sex-linked genes for rate of growth • However, when the males 

frewk the larger,breed were crossed with females from the smaller breed, 

the Pi males also had a tendency to be larger at 10 weeks of age than those 

from the reciprocal crosses* Axelson (1932) made crosses between three 

breeds of ohiokens and found no tendency for rate of growth to be sex- 

linked* Poffenberger and BeVault (1937) in their analysis of commercial 

broiler production problems in Maryland, observed that m  the average bet­

ter results were secured from crossbred broilers than from purebred broil­

ers because of the following factorsi Less mortality, slightly faster 

growth as indicated by somewhat heavier weight at selling time —  at 12*6 

weeks of age for crossbreds as compared with 13.7 weeks of age for purebreds—  

less feed per pound of gain, and a little higher selling price per pound*

The efficiency of feed utilisation by Barred Plymouth hocks and crossbred 

broilers was studied by Hess, Byerly, and dull (1941). These workers found 

that crossbreds utilise feed more efficiently on the average than birds of 

the parental strains*
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wBetoro«i*w or hybrid vigor,® in the ©pinion of Asmundson and 

Leraer (1942), is the only valid reason for crossbreeding* If no hybrid 

vigor is obtained when breeds are crossed, there is usually no advantage 

in asking the cross* The on® exception to this may be the crossing of 

Cornish males on fejaal©® of other breeds to produce a more attractive 

carcase*

The ra e of growth of ©roe shred ©hi oks m  the average exceeds that 
of the parent breeds to broiler or1 fryer weight when the heavier breeds are 
crossed* TOiea Leghorns and general-purpose breeds are crossed, the cross­

breds may exceed both parental varieties to 8 or even 19 weeks of age but 
after that the heavier breeds are likely to weigh more. At maturity the 
crossbred progeny are usually intermediate between weights of the purebred 
progeny* Geneticists have not yet been able to explain why hybridisation 

produces more vigorous offspring.

The results secured from any cross depend largely upon the quality 

of the parental stocks that are crossed. Little benefit is to be obtained 

by crossing purebred breeds of poor quality.

Jaap (1941) found that Park Cornish sanies mated with fancies of the 
heavier breeds produced progeny that weighed more at 12 weeks, but that 

the purebred progeny from these heavier American breeds were heavier at 
maturity. The breast conformation of the crossbreds, however, resembled 

that of the Cornish.

Studies of the effect of inbreeding on growth rate have been made by 

several research workers, Lunkerly (1930) found little difference between 

the weights of inbred and outbred birds at sexual maturity. Waters and 

Lambert (1936) with White Leghorns, Knox, Quinn, and Godfrey (1939) with 

Rhode Island Reds and Light Sussex, and Godfrey and Mars den (1942) with 

turkeys secured results which indicate that inbreeding has no appreciable
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effect on rate of growth. MePhee and Eaton (1931) made an 18-year investi- 

gatlon involving five inbred families of guinea pig control stoek, and 

also animals from crosses between different inbred families. They found 

that crosses between the light-weight families resulted in a marked increase 

in growth and weight of the young • Crosse# between light-weight and heavy­

weight families resulted in young whose growth curves approached or coin­

cided with that of the heavy-weight families, but crosses between the two 

heavy-weight families did not result in any significant lap rove sent.

Gutter!dge and 0*M#1 (1942) studied Plymouth Hod: chickens and 

found that environment had a much more marked effect upon growth than did 

heredity during the period of rapid development, and that heredity had a 

greater effect at 24 weeks and thereafter. Apparently the environmental 

influence decreased somewhat whereas the influence of heredity became acre 

marked with the approach of maturity.

The deleterious influence of summer temperature on the rate of growth 

has been discussed by Kemps ter and Parker (1938.) and Keapster (1988 and 1941). 

They found that maximum temperatures that prevailed during the summer *re 
largely responsible for the retarded growth of late hatched pullets. Even 

though the retarded growth m s  most pronounced at the age of 20 weeks, they 
found that the retarded chick# eventually obtained the same weight as 

earlier hatched chicks. The absolute sise at which growth ceases may be 

altered by treatment such as feeding.

A close association between rate of growth and rate of feathering has 

been reported by Martin (1929), Marble (1934), Sohnetsler (1936), Jaap and 

Morris (1937), Uadi and barren (1938), and Godfrey (1942). The breeds of 

chickens in which the rate of feathering and rate of growth was found by 

these workers to be correlated include Mhite Leghorns, Buff Orpington,

Hhite Wyandotte, Khode Island Beds, and Barred Plymouth Bocks.
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Brody (1907) suggests finally that even though the detailed physio­

logical iaechariaias which regulate the lengths of the periods of growth 

are not well understood, it say be said with soibo degree of certainty 

that the glands of internal secretion are often the lias!ting factors in the 

process of growth and development • Under functioning of the pituitary 

body, for example, is known to be associated with infantilism, while over 

functioning with giantism.

Body Size

Marked variations in body else are found between breeds and among 

chickens of the same breed* !©rk cm the fowl by Seller (1933) shows that 

cell number end not cell size differences are responsible for these dif­

ferences in body else. A very thorough review of the research work on 

bo%  size by Sinnott and Dunn (1935) indicates that in polyploid series, 

body size is roughly proportional t© ©ell size. Henseh (1923) in contra­

diction to the workof leller found not only cell number, but also cell size 

differences between bantams and larger sizes of poultry* Blum and Gregory 

(1935) observed that the rate of cell proliferation was relatively greater 

in the larger sized creeds than in the smaller breeds of fowl*

afferent sized chickens have been used by investigators to'obtain 

progeny for studying the inheritance of body else* dull and Quinn (1931), 

May: and' Wat era (1927), law (1935), Puimett and Bailey (1914),: and Godfrey 
and Quins (1942), using breeds that differed significantly in adult sis®, 

found the adult progeny to be nearer the size of the smaller parental 

breed, suggesting that possibly there are dominant genes for small body 

size*

Punnett and Bailey (1914), Kopeo (1927), Warren (1927), and Waters 

(1937) worked with breeds of chickens that did not differ significantly



14

in body sise. In practically all oases, the else of the FI progeny from 
such crosses was about midway between the parental breed sites or slightly 
nearer the larger-sised breed. In all of these crosses fro® which an ¥2 
generation was secured there was greater variability in the ¥2 than in 

the FI generation. All of these investigations demonstrate that the in­
heritance of body sise is complex and depends upon a great many factors.

Maw (1935) observed that in crosses between Light Brahnas and Golden 

Sebright Bantams a sex-linked gene was associated with sise inheritance. 

Using measurements of bone length as a or iter ion, he observed that the dif­
ference in sise between the two pe rents was due to some extent to a sex-
linked factor. lot only was there a difference between reciprocal cross

females, but a study of the F2 population revealed indications of linkage 

of genes for sise with two of the genes located cm the sex chromosome, which 

were present in his stock. These results are of great significance, net 

only because they constitute the first definite confirmation of Mendslian 

inheritance of sise in poultry, but also because they indicate the presence 

of a sise-11 mi ting factor in bantams, which may be of a dominant nature. 

Evidence of sex-linkage in the Inheritance of body sise is also indicated 

in the results secured from the crosses made by May (192b), Warren (1930),

Knox and Olson (1938), and Knox (1939). The FI females secured froa each

of the reciprocal crosses diffcredtmaterially in weight. It was also 

noted that in crosses in which the male parent was of the larger pa rental 

breed and the female parent was of the smaller parental breed, the FI 
males were usually larger at 10 weeks of age and later than FI males sc­

oured from reciprocal crosses.

The investigations whit:h have been made of the inheritance of adult 

body sise indicate that there are genes that have a particular effect on
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certain bot^ part# as well as many genes that affect the sise of the body 

as a whole. The inheritance of the Creeper character studied by 

Landauer and Doan (1930), rumplessness reported by Dunn (1926) and 

Davenport (1906), and the statistical analysis of bone length by Wright

(1932) and of inbred White Leghorns developed by Dunn (1928) are specific 
examples.

Body sise may be expressed in tense of body weight or in terns of 

some skeletal Measurement. Mature length of shank ha® been found to be of 

use in expressing sise differences. Jaap (1936) has shown that shank 

length (tarsometatarsus) serves as a good index of skeletal else and that 

in females shank length remiss constant after five months and in males 

after six months. It is possible, therefore, to select females and males, 

respectively, at these ages, that will develop into the sise of bird re­

quired at maturity. Shank length in males is reported by deep (1936) to 

be 25 percent greater than shank length in females and body weight in males 

is 35 percent greater than body weight in females of approximately the 

same age.

Lorner (1937) observed that the length of the shank in live birds is 

a good index of inherent body sise. The length of shank■ and body weight 

were observed by Leraer (1939) to be more closely correlated in growing 

than in mature birds.

Asasundson (1944) calculated the coefficients of correlation for body 

weight and shank length, keel length, depth of body taken from the anterior 

point of the ilium to the keel, width of breast at 1, 2, 3, 4, and 5 cm. 

above and 2 cm. back of the anterior point of keel on 3 strains of live 

turkeys at 24 weeks of age. He found that the correlations are as high or 

higher between body weight and linear measurements as they are between the 

various linear measurements. The correl&tions reported indicate that the
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various measurements are all affected to noma extent by body weight.
Investigations by Hadley and Caldwell (1900), Asraundson (1921),

Atwood (1923), dull (1924), and Hall and Marble (1930) indicate that 

body sis® Is also correlated with egg else.

Body Shape

Considerable variability in body shape and degree of fleshing is 

exhibited by all sixes and ages of chickens sold for neat, this indicates 

that very little has been accomplish®d from the standpoint of breeding for 

uniformity of market type.

Huxley (1932) says that only animals in which organs are growing at 

the same rates will preserve their fora unchanged with Increase of sise 

and that few if any animals oan be found in wnloh sore® organs do not grow 
at a different rate from the body as a whole. Slmnot and Dunn (1935) sug­

gest that the genetic control of shape may be vested in relative rates of 

cell division in different parts of the body or organ, in cell shape or 

in the plane of cell division. Lemer (1939) states that shape is a func­

tion of the rat© and time or duration of growth from the beginning of 

growth of any particular dimension to the time of its approach to the 

upper asymptote. A cross section or ratio-taken at any point in time does 

not permit us to judge of the genetic differentials involved either in 

the final shape or in the conformation at any given time. He contends that 

more attention should be centered m  the processes leading to the assump­

tion of the specific for® rather than at the end products themselves.

Some of the first investigations on the inheritance of body fom la 
the domestic fowl were those of Kopec (1927) who crossed White Leghorns 

with Buff Orpingtons* He observed that the Buff Orpingtons had longer 

tibiotarsi and tarsometatarsi than the White Leghorns and that the length
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of these bones in the hybrids more nearly approached the long-boned parent. 

Qhigi and Taibell (1027) observed that in an Indian Game x leghorn cross 

the tarsi of the FI generation were of the same length as that of the 

longer-boned parents. Latimer (1927) found that the rate of the growth 

of the leg bones in the fowl is higher than the rate of body weight growth 

and that the male bones increase from hatching time to maturity to a greater 

extent than do female bones, with the exception of the femur in whidtecase 

no difference in rat© of growth was observed. Leraer and Assmm&mm (1932) 

made matings of taeona x Light Sussex and observed that up to twelve weeks 

of age there was a sigrifioant difference in the length of the tarsometa- 

tarsi between the two types of backcross progeny in favor of the Light Sussex 

M  FI mating.

Schneider and Dunn (1924) reported that body weight is from three to 

six times as variable as bon© measurements. They also observed that the 

humerus, ulna, femur and tibiotarsus were 16 percent loner is the males 

than females.

Lemer (1937) suggested tars ©metatarsus (shank) length as a oriterS on 

of sise. By using a measuring device, designed by Buna©star and Leraer

(1937), Lemer was able to measure aeourately the length of the tarsomeia- 

tarsus on live birds. He obtained a correlation of 0.968 between the 

live measurement and the actual length of the bone.

Lemer (1939) has reported a oorrelation coefficient of 0.659 ± 0.032 

between live body weight and shank length in Single Comb White Leghorn 

females. Shank length and body weight at 4, 8, 12 and 16 weeks were studied 

in progeny of Barred Plymouth Hooks and Barred Plymouth lock and Single 

Comb Whi%e Leghorn crosses. It was concluded that shank length and body 

weight at an early age are interchangeable as the independent variable in 

the determination of body weight at a later age, also that body weights
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and shank length are sore closely correlated during the growing stages 

than they are in mature birds. Investigations by Wright (1918) and 

Bunn (1928) show that many genes are involved in the inheritance of bone 

length with some of the genes Sieving a cumulative effect on the growth 

of certain parts only.

Jaap (1938) found that shank length serves as a good index of 

skeletal sise. Jaap and Penquit© (1938), in a study of body conformation 

in the fowl, concluded that differences in the conformation of the live 

fowl could be measured accurately by comparing body weight, shank length, 

keel length and anterior body depth. The relation between shank length 

and body weight was reported as the most suitable single criterion of body 

conformation. Growth in shank length was found to cease at six months for 

males and five months for females. They also observed that the most desir­

able measure of body shape in live birds is the relationship between cube 

root of the body weight and the length of shank. However, Leraer (1941) 

and Schmalhausea (1927) point out that the third power of linear measure­

ments or reciprocally the cube root of body weight as a component of 

Indices of conformation and fleshing would hold true only if growth were 

isometric between the dimensions studied ana body weight. Bird (1343) 

mentioned that it appeared that all birds which were adjudged to show a 

superior degree of fleshing by the ratios were at the same time those that 

reached the greatest average body weight. He found the entire musculature 

dissected off the pectoral region in Barred Plymouth Bock and Ihite Leghorn 

roasters was closely correlated to the deviation observed from expected 

body weight as relted to length of tibia. Although Bird used tibia 

measurements, he obtained a very high correlation between tibia and tarso- 

metatarsus length. Quisenberry, Boberts, and Card (1941), in a statistical
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study of..the hope* of the skeleton of the fowl as related to nature body 
weight, found a close relationship between skeletal measurements and 

nature weights.
Haw and Maw (1938) and Jaap and Thompson (194$ observed that the 

body of the sire is transmitted to his progeny. In their studies on heri­

table differences in adult foaule body conformtion, they were not able to 

demonstrate any consistent relation between proportional length of shank 

and keel and proportional anterior body depth.

Haw and Maw (1939) found an increase in length of leg led to decrease

in the percent of edible flesh, and that an increase in the circumference

of the tibial muscle gave an increase in the percent of edible flesh. The

influence of the breed has been reviewed by Maw (1939), who fo\md differ­

ences inthe relative proportion of edible meat, fat, and skin to bone and 
waste products in the dressed carcass, fie also observed that the percentage 

of flesh on the carcass is influenced by the sise of the stock as related to 

the stage of growth. The effect of management has been reported by Harahaw

(1938) who found differences in the amount of total edible meat between 

roasters grown on range and those confined and between fattened and unfat­

tened stock,

Knox and Marsdesn (1944) made observations for breast type, live body 

weight at 24 weeks of age and shank length in four different varieties of 

turkeys. All three characters were found to exhibit a blending type of 

inheritance in FI and F2 typical of quantitative characters, Asmundson 

(1944) determined the length of the shank, length of keel, depth of body, 

width of breast, and live weight of three strains of Bronse turkeys at 24 

weeks of age which exhibited different degrees of fleshing. The three- 

strains differed significantly in weight of bird, length of keel, depth of 

body, and width of breast, Values of r based on the totals show that the
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weight® and measurements considered mere significantly correlated. Bird

(1943, 1944* 1945) studied the fleshing characteristics in chickens, 

pheasants and turkey® and observed that a shallow torso relative t© 

volume of muscle tends to produce a rounded breast. Additional studies 

on body measurement® in relation to degree of fleshing and body conforma­

tion in turkeys in vhich results similar to those discussed were obtained 

have been made by Jaap (1938), Jaap and Penquite (1958), Jaap, Thompson 

and Milby (1959), Payne (1938), farrow and Morgan (1944), and Bolecek, 

Wilson, and Poley (1941).

Breast Meat

Boleoek, Wilson and Poley (1941) used what was termed a B instrument 

to determine breast width (W), breast depth (D), and breast angle (p) 

on 31-^wek-old Rhode Island Hod roasters • The bodies of 64 birds were cut 

longitudinally and in each case the breast area of one-half was calculated 

from measurements taken 5/8 of an inch from the anterior tip of keel bone 

as fcllowss w/2 (D plus A minus P) - W, where W * Breast width, B * breast 
depth on one side, A * breast depth at Center, p s Plunger reading, and V * 

plunger lepgth. The volume of breast was calculated from this area by 

multiplying the breast area by breast length. They obtained the following 

correlations between breast area and meat removed from the breast t

1 - Breast area and weight of light meat - 0.42
2 - Breast area and weight of total edible meat - 0.44

3 - Breast volume and weight of light meat - 0.59

4 - Breast volume and weight of total edible meat* 4*64
It is apparent that Boleoek and his co-workers did not obtain the 

true volume of breast because the breast approaches a oonic section in 

shape, the pointed end being at the rear end of the breast.. Correlations
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of -0.10 and -0.53 wore obtained between the weight of light meat end 

total edible meat, and the shank length divided by the cube root of body 

weight suggested by Jeep as an index of fleshing. This agrees with the 
work of Seott (1940), who states that he was unable to find a positive 

correlation between meat measurements describing full fleshing in roasters 

and the "fleshing index" recommended by Jaap.

Bird (1943) removed the edible meat from SO Barred Plymouth Bock 

and 66 'î hite Leghorn cockerels at 29 weeks of age and obtained a correlation 

of 0.943 between starved live weight and total edible meat. On correlating 

the various skeletal measurements, Bird found that the length of all long 

bones bears a close relationship one to the other - their correlations 

being of the order of 0.8. All other bones were found to be poorly cor­

related and he concluded that length of the long bones determines body site 

more consistently than any other skeletal measuremfc&t.

Lerner (1937) dissected 760 Barred Plymouth Hocks, Black Mnorcas, 

first crosses between them, and baokorosses and found that the relative 

growth constants for the weight of the breast muscle and the length of the 
long bones are the ease* la (1941), Leraer dissected 179 Single Comb White 

Leghorns, Hose Cotib Black Bantans, and reciprocal crosses between them 
and found that the growth constants for the breast muscle and legbones in 

the bantams are of the same Magnitude as in the Leghorn®, Barred Plymouth 

Hock®, and Minorca*.

dull, Phillips and Williams (1943) selected short and long-shanked 

12-week old lew Hampshire cockerels and compared the breast meat with 

shank length in the two lots. There were an average of 19S.6 grams of 

breast meat on the short-shanked compared with 197.6 grams of breast meat 

on the long-shanked cockerels. Harshaw (1938) made an analysis of the 

quantity of breast swat on crossbreds in relation to live and dressed
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weight. In average of 134.3 grams of breast meat was present on the 
birds killed at 12 weeks of age. This m e  13.6 percent of the live weight 

of the unfattened birds. He observed further that the percent of breast 
muscle and leg muscle decreased with fattening while the percentage of 

the remaining edible portion increased. The ratio of leg muscle to 
dressed weight increased with age. but the ratio of the breast muscle to 

dressed weight remained practically the same, Jaap and Penquite (1938) 

used wire solder to measure breast width on live and dressed birds at a 
point inches above the point of the keel. They found this measurement 

useful in predicting market conformation and grade*
Lloyd and Claudinen (1937) and Lloyd (1340) reported improvement in 

market conformation of two breeds obtained by the method of selecting 
breedini; birds on the basis of birds possessing U-shaped, U-shaped, and 

I-shaped breasts. It is apparent from such progress that breast shape is 

dependent on quite & number of genes, barshew, Kellogg, lector and 

Marsden (1943) report that turkeys from a broadbreasted strain of Bronse 

had a higher percentage of breast muscle than other strains.

The FI and Ft progeny of the Beltsville Shall nhite crossed with 
Broad-Breasted Bronse turkeys by Ammd&on and Lerner (1942) had an aver­

age breast type intermediate between that for the parental strains used. 

Those observations on live birds confirm the data of Harshaw, et al on 
ratio of breast muscle to dressed weights. The breast muscle averaged a 

little more than 22 percent of the dressed weight in the Broad-Breasted 
Ironse, a little Eore than 19 percent in the Beltsville Small tihice, and 
slightly more than 18 percent in the White Holland and in the Standard 

Bronse. Asmundson (1344) concluded that actual length of shank, length 

of keel, and depth of body are inadequate to differentiate strains of 
turkeys studied, whereas direct measurement of breast width at 1 cm. above



the lower surface of the keel are adequate for this purpose* the. .data 

he obtained indicate that the difference in breast width of the two 
strains at 24 weeks is determined by more than on© pair of genes, that 

the genes are autosomal and that at least sons of the genes act independ­

ently of genes for weight and also* There appeared to be no dominance 

of genes influencing width of breast. It is Asmundscsi’s opinion that 
the Broad-Breasted Bronxe turkey is the result of the gradual accumulation 
by selection of genes for greater width ©f breast. Marsdem (1989), and 

Knox and Godfrey (1940) established a strain of small white turkeys with 

desirable breast conformation within five years. This new breed, the Belts­

ville Small Ihite, was produced to meet a definite market need, idle specifi­

cations having been clearly defined before the project was undertaken.

From the breeder’s point of view, selection will work to produce desired 

modifications in breed characteristics in all instances wherein there is a 

definite correlation between genotype and phenotype. The exact delimita­
tion of the genetic mechanism is not needed for breed improvement to be 
achieved.

Market Grade

Twenty-nine week old Barred Plymouth lock mad ‘White Leghorn, cock©reli 

were killed, dressed, graded, and frossn by Bird (1943). A transverse sec­

tion of the frossn carcass b/8 mm* thick immediately forward of the an­

terior point of the keel was sawed out and a careful tracing was made of 

its posterior face on paper. The relative roundness of these sections 

was repeatedly found to coincide almost perfectly with the rank numbers 

of carcass that had been aligned or graded.

Gutteridge mid O’Hell (1942) measured breast angle by a special 

instrument consisting of steel bands adjustable by screws and capable of
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being closely fitted to the fieeh of the breast. It was found that the 

calculated figures for the breast angles of different birds wry closely 

approximate the grading rating for conformation of breast, olecek,

Wilson, and Poley (194J) obtained a significant correlation between 
alignment grade and the fleshing Index developed by Poley (1940) in 

Rhode Island led Cockerels, Jaap (1938) obtained poor agreement between 

commercial grading and his fleshing index* Scott (1940) and Doleeek et al 
(1941) obtained similar results,

Hoffman (1943) raised 100 Tlh.lt© Rocks and 100 Tbits Cornish x White 
lock Crossbreds to 14 weeks of age 4i«n they were graded into AA, A, 1, and 

C grades on the basis of fleshing and body conformation. Eighty-one per­

cent of the crossbreds compared with 72,7 percent of the purebrecfe graded 

AA and 2,5 percent of the crossbreds compared with 4.2 percent ©f the 

purebrede graded C, Similar results were obtained by Tulley, Veil, 
Schroeuer and Wesley (1948),

Knox and Mars&en (1944) developed a suitable method for grading tur­

keys for breast development by a combination of impressions gained through 

touch and sight. Bird (1943) found a rather low correlation between 

grade and the absolute w©i$*t of edible seat and also that commercial 

grading has a pronounced tendency to award superior grading to high qual­

ity carcasses and inferior grading t© poor one®. Even so. It is hie 
opinion that routine grading serves a® a fair estimate of market value 
and will continue to be indispensable to cozss&ercl&l practice for reasons 

of speed and convenience.
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April 1* 1937 as follows}

Birds with exceptionally wel1-proportioned bodies, extra broad* 

fully-fleshed breasts, and relatively short, meaty legs were classified 

as "AA quality grades" birds with well-proportioned bodies, broat, well- 

fleshed breasts and meaty legs were classified as *A quality grade %" 

birds withJhirly well-proportioned bodies, fairly broad, fairly well- 

fleshed breasts and legs that were fairly meaty were classified as "B 

quality grade*" and birds with poorly-proportioned bodies, narrow, poorly- 

fleshed breasts and poorly-moated legs were classified as *€ quality 

grade." All thin, emaciated birds unfit for human consumption were class­

ified as rejects.

Ettc'i bird was then suspended from a shackle and accurate measure­

ments taken of the breast, the depth of body and the length of shank, A 

few feathers were plucked from a small cross-section area of the breast 

and a thin strip of lead, 3/4 of an inch In width, capable of holding its 

shape ifcen removed from an Irregular surface, was fitted closely over the 

breast of each bird, at a point 1-l/t inches from the anterior end of the 

keel and extending down along each side of the body, the ends of this 

lead tape were then bent outward on each side of the body at a point just 

below the breast feather tract and directly over the lateral caudal pro­

cess on each aide of the sternum. These two anatomical points were easy 

to find after the birds had been starved. (See Figure 1) These are be­

lieved to be reliable points from which to determine the width, depth, and 

the cross-sedtion area of the breast because frozen carcasses of different 

aixed birds sawed in half, through this plane of the body, indicated that 

the breast meat on the body extended upward from the sternum toward the 

back as far as these two anatomical points. (See Figures 5 and 4). The lead 

tape was them removed and an outline showing the shape, fullness, width, and 

depth of breast m s  traced on cross section paper.
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Figure X. Strip of lead fitted closely over 
breast of live bird

The width of breast ms then determined by measuring the distance 

between the points, on this outline, corresponding to the lateral caudal

process on each side of the body. (See (a) Figure 2) This method is

similar to that used by Asmundson (1944), Jaap and Penquite (1936), and

Payne (1936) in determining the width of breast in turkeys.

The depth of the breast was obtained 

by measuring the perpendicular distance from 

the topmost part of the breast outline to the 

line below from which the width of the

breast was determined. (See (b) Figure 2)
Figure 2. Cross-aection 

Area of Breast
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A planimeter was then used to determine the cross-section breast 

area or plane of the breast in square centimeters from this outline*

A net hod soiae#iat similar to this was used by Bird (1943) for deter­

mining the relationship between the roundness of body and alignment grades 

in chicken carcasses.

A vernier Caliper graduated in millimeters m s  used to obtain the 

body depth or distance fro® the anterior point of the ilium to the keel,

(see Figures 5 and 6), the length of each bird’s keel (see Figures 7 and 8), 

and the width of the shoulder* (See Figure 9)

This Caliper was also used to obtain the length of shank, using the 

method described by «?aap (1938) • (See Figures 10 and 11) Each bird was 

carefully weighed on a Toledo scale and the weight in grams recorded*

Two hundred and fifty-six representative birds, 110 males and 146 

females, from the various matings were then killed as the different groups 

reached 12 weeks of age and the breast meat was carefully removed fro® 

each with a scalpel* A Toledo balance was used to determine the exact 

number of grams of meat present m  the breast of each of these birds*

Some of the birds in the breeding pens which could not be replaced 

were stolen while this study was in progress* For this reason, the progeny 

from certain matings which should have been included are missing and the 

number of progeny in other Instances is somewhat limited*

All of the work associated with the production, wingbanding and 

rearing, the grading and weighing, measurement of the body parts, the 

dissection of the peotoralis major, and recording of these data was dome 

by the writer* The data thus obtained were then subjected to statistical 

analysis*



Figure 5, Measurement of body depth
of live bird

Figure 6* Measurement of body depth
of dressed carcass

S3



Figure 7. Measurement of keel length
of live bird

Figure 8* Measurement of keel length
of dressed oare&ss

os



Figure 9« Measurement of shoulder with
of live bird

Figure 10, Measurement of si&nk length
of live bird
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Figure 11. Measurement of shank length 
of dressed carcass
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AXALY8IS OF DATA

The data from these Investigations were grouped together accord­

ing to the sex and ancestry of the progeny and statistical procedures 

reeemeaded by Croxton and Cowden (1941) and Mills (1938) were employed 

for making analysis, comparisons, and deductions*

The mean values and standard errors were determined by sex for 

live weight, amount of breast meat, and body measurement** The percent 

of live weight represented by breast meat was also determined for all 

breeds as well as for the males and females*

A series of scatter diagrams were prepared at the outset to obtain 

an estimate of the relationship of breast meat to live body weight, ob­

served cross-section area, breast index, and each of the body measurements* 

The breast index in this study was determined by dividing the result ob­

tained from dividing the observed cross-section area by the triangular 

breast area, by the result obtained from dividing the depth of breast by 

its width* The depth and width of breast were used in this determination 

in Mils manner because of their close relationship to the observed cross- 

section and triangular areas of the breast*

Coefficients of correlations and standard errors were then determined 

between the amount of breast meat and the different body measurements which 

appeared most promising on the scatter diagrams* The equation Y * a <+ bx 

was used, and the constants a and b were solved by means of the least 

squares method. Correlation ratios between live body weight, breast meat, 

body measurements, and grade were determined for each sex by Carl Pearson*s 

method*

Mean live body weights and mean breast widths were obtained for all 

the progeny produced from each of the different purebred and crossbred
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nuttings. Bats for a total of 292 males and 428 females mere included 

in this part of the analysis.

The mean amount of breast meat, the peroent breast meat of lime 

weight, and the mean breast index were determined for the progeny from 

the purebred and crossbred matings from which the breast meat had been 

removed*

Tables were prepared showing the distribution of the 12-week old 

purebred and crossbred progeny for each of these respective groups of 

progeny, according to sex and market grade. The mean cross-section breast 

areas and mean breast widths for the progeny from each of these purebred 

and crossbred imtings were obtained and graphs were prepared showing these 

data for the Fl progeny produced from the Cornish z Mew Hampshire, Cornish x 

Barred Plymouth lock, and the back cross progenies obtained from Fl males 

of the crosses mated back to purebred New Hampshire and Barred Plymouth 

Hock females, respectively, fables showing the percent of these progenies 

by grade and the absolute number from each mating according to sex were 

also prepared.

Finally, data for the progenies secured from four New Hampshire and 

four Barred Plymouth lock females mated to the same Cornish male were also 

studied to determine difference® in live body weight, breast width, 

breast index, amount breast meat, market grades, and the percent breast 

meat of live body weight.
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lIFMimTAL RESULTS 

Mean Valuea and Relationship of Body Measurements

The mean values of live body weight, amount of breast meat, and 

other measurements related to body conformation and market condition 

for the ESS twelve-week old purebred and crossbred progeny in this study 

are given in Table X* The degree of variability In these values is 

greatest for the live body weight and smallest for the shank and keel 

lengths. Similar observations were made by Schneider and Dunn (1924)•

The difference in the mean live body weight between the males and 

females is significant. The mean values of breast depth, body depth, 

keel length, shank length, observed cross-section breast area and the ratio 

of shank length to cube root of body weight tended to be greater in the 

males than in the females. The mean values of the amount of breast meat, 

breast width, and breast index are slightly larger in the females than 

in the males.

The mean value of the shank length was only slightly larger than 

the mean keel length in these progeny. This is of interest because Payne 

(1938) observed the same relationship between these two linear measure­

ments in Bronse Turkey toms at 33 weeks of age.

The ratio between shank length and the oube root of body weight 

was 0.91 £ 0.01 for all birds, 0.93 * 0.01 for males, and 0.89 * 0.01 for 

the females. High ratios between shank length and live body weight have 

been reported in growing chickens by Lemer (1937), in mature chickens 

by Jaap (1938), and in growing turkeys by Asmundson (1944). The breast 

meat was 10.59 percent of the live weight in these 256 progeny, 9.96 

percent in the males, and 11.12 percent in the females.
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table I

Mean Live Bright, Breast Meat, Body Measureaents 
in 256 12-week old Purebred and Crossbred Progeny, 

Including 110 Males and 146 Females

.lean faluea and Standard Errors
Measurement Both Sexes Wkiem Females

Live weight (gns.) 989.22 t 16.72 1041.16 t 28.26 960.09 t 19.36
Breast neat (g»«.) 104.86 £ 2.26 103.75 t 3.65 106.89 £ 2.85
Breast depth (oa.) 5.15 £ 0.21 5.16 r 0.37 3.10 t 0.30
Body depth (on.) 10.68 £ 0.08 10.95 £ 0.11 10.48 £ 0.11
feel length (<a®t«) 8.69 £ 0.06 8.77 £ 0.08 8.46 £ 0.08
Shank length (era*) 8.94 t 0.08 9.27 £ 0.11 8.70 £ 0.08
Breast width (<*.) 4.80 £ 0.50 4.55 £ 0.62 4.57 £ 0.30
Observed cross section
breast area (sq* m*) 8.76 t 1.16 8.76 t 1.80 8.73 t 1.67

Breast index 1.76 t 0.16 1.75 t 0.22 1.79 £ 0.16
Shank length

\/ Body weight O.il t 0.01 0.93 ± 0.01 0.89 £ 0.01
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With the exception of the mean mine of shank length, divided 

by the cube root of body weight, which Jaap (1938) reported was a good 

index of fleshing, all of the simple coefficients of correlations be­

tween the amount of breast meat and the body measurements reported in 

Tables 12 and III are highly correlated. These data indicate that in 

general the larger the bird, the greater the amount of breast meat on 

the carcass• This is ir, accord with the common belief that the largest 

bird usually has the largest component parts.

These data also indicate that regardless of sex, the larger the 

bird, the greater the amount of breast meat. This agrees with the investi­

gations made with chick mis by Ears haw (1936), and with turkeys by Harshaw, 

Kellog, Hector, and Harsden (1945) and Asmtmdsom and Leraer (1942). Hone 

of the bone measurements appeared to be as highly correlated with the 

amount of breast meat as the live body weight. This suggests that there 

may be separate genes for the development of bone and muscle tissue.

^umk length gave a slightly higher correlation with breast meat 

than the other bone measurements. This is to be expected, since shank 

length is more highly correlated with live body weight than the correla­

tion between other bone measurements and live body weight and since live

body weight appears to be the best measure of breast meat in this investi-

gati on. Similar observations on the relation between shank length and 

amount of breast meat have been made by Harshaw (1958), Leraer (1939b),

Bird (1942), and dull, Phillips, and Williams (1943).

Breast index did not prove to be a very good measure of either the

amount of meat on the breast or the market grade (see Table IV).

The shank length-body weight ratio also proved to be a poor measure 

of breast meat in this study. Similar conclusions have been made by 

Doleoek, Wilson, and Foley (1941) and by Scott (1940).
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TABLE I I

Coefficients of Correlation Between Amount of Breast 
Heat and Body Measurements in 256 12-week old purebred and 
Crossbred Progeny, Including 110 Males and 146 female#

~ '.. ' ' r"' T" '  '  ' ~ ^ ^eelfioT^
Measurement*______  iofch' 'faxes'  1 ' Males.......  females

Live weight .91 4 0.01 .93 4 0.01 .ft 4 0.01
Shank length .78 1 0.02 .73 4 0.04 .82 4 0.02
Body depth •76 4

m- 0.02 .77 4 0.03 .65 4 0.02
Observed cross section
breast area .76 ± 0.02 .83 4•» 0.03 .71 4 0.04

Keel length .74 4 0.02 .72 4 0.04 .85 4 0.02
Breast width .61 4 0.03 .58 4 0.06 .66 4 0.04
Breast depth .53 4 0.04 .62 4 0.05 .48 4 0.08
Breast index • 44 4 0.06 .44 4 0.07 •44 4 0.06
 ̂ Shank length 

\ /  Body weight .21 4 0.05 .28 4 0.08 .22 4 0.07

* All measurements were correlated with amount of breast meat*

TABLE XII

Order of Relative Value of Coefficient of 
Correlations between Breast Meat and Body Measurements 

in 12-week old Males and females, Respectively

110 Males I'M Females
Coe^loient Coefficient

Measurement of Correlation Measurement of Correlation

Live weight .93 ± 0.01 Live weight .92 ± 0.01
Observed cross section Keel length .85 4 0.02
breast area .83 0.03 Shank length .82 4 0.02

Body depth .77 I 0.03 Observed cross section
Shank length .78 4 0.04 breast area .71 4 0.04
Keel length .72 ± 0.04 Breast width •66 i 0.04
Breast depth • 62 ± 0.05 Body depth .66 ± 0.02
Breast width .58 t 0.06 Breast depth .48 4 0.06
Breast index .44 4 0.07 Breast index .44 4 0.06
m Sharey length * Shank length
\ /  Body weight •28 ± 0.06 \ /  Body weight .22 * o•o
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inother interesting observation In these data, (Table 111), 1® 

that the order of relative value of the coefficients of correlations 

between breast meat and body measurements is not the same in the two 

•exes. The correlation between breast meat and shank length, keel 

length, and breast width, respectively, was higher in the fmales than 

in the males, while the correlation between breast meat and live body 

weight, the observed cross-section area, body depth, and breast depth, 

respectively, was higher in the wales than in the females.

Market Grades in Relation to Various 
-1... '' ' 'jedy Measurements  '.

The mean values &r the different body measurements under considera­

tion are presented by grades and for sex in Tables IV, V, and VI. The 

correlation ratios between live weight, breast meat, body measurements 
and grade as determined by Carl Pearson’s Method are also given for males 

and f eraales•

The mean values for each measurement in these tables appear to 

follow the same general pattern so far as market grade is concerned.

Except for the shank length-body weight ratio, the mean values for each 

measurement decrease in magnitude with each decrease in grade. For ex­

ample, the mean value of live weight for the A grade male progeny is 14 

percent smaller than the Ak grade male progeny, the mean value of live 

weight for the B grade male progeny is 18.8 percent smaller than the A 

grade male progeny, and the mean value of live weight for the C grade stale 

progeny is 17.6 percent smaller than the B grade male progeny. Since the 

Tentative U. S. Standards for Classes and Grades for Live Poultry now 

provide for B. S. Grade #1 and tj. S. Grade #2 live poultry, and the AA,

A, and B grades, in use when this study was made, are no* all inoluded



TABLE 2?

Mean Values and Correlation Ratios Between Live Weight, Breast Meat,
Body Measurements and Grades in 256 12-Week Old Purebred and 

Crossbred Progeny, Including 110 Males and 146 Females
Mean Values for "Males**

Breast Meat Observed

Grade
Per
Cant

Humber
Progeny

Live
Weight Weight

T~sr~
Lire

Weight
Shank Keel 
Length Length

Body
Depth

Breast
Depth

Breast
Width Breast

Index
Cross-
section . 3hantc iWBfc 

Breast AreaX/Bedy weight
AA 12.73 14

: ligffis.) 
1385.07

(gas.)
155.57 15.55

(cm.;
10.37

(cm.)
9.28

(era.)
11.96

(cm.)
3.44

(ea.)
5.26 2.00

(Sq. cm. 
11.95

)
.94

A 29.09 32 1190.75 128.71 10.80 9.77 9.24 11.60 3.30 4.69 1.78 9.71 .94
B 33.64 37 967.08 91.05 9.41 9.02 8.66 10.72 3.15 4.46 1.68 8.35 .91
C 22.73 25 797.20 66.28 8.31 8.43 8.07 9.92 2.84 4.08 1.64 6.60 .91
R 1.81 2 660.50 44.00 5.00 8.47 8.15 10*43 3.20 3.85 1.16 5.91 .97
Total Y&&M 115 1041.16 ioj.to 9.96 9.2i 3.77 10.95 " T i r 4.53 'T?T?~ 8.76 MCorrelation ratios^ 0.74 0.80 — 0.53 0.50 0.56 0.49 0.63 0.51 0.87 -0.08

Mean Values for "Females*
kk..... 15.75 . 23' ..n s r a o.■■■i3o r ~ XX 'TT3Br .K . .i.4r”" l ^ T ’'"TBT ..H739----- .. . m —
A 31.51 46 1065.45 123.00 11.54 9.10 8.86 11.03 3.18 4.63 1.84 9.39 .89
B 35.62 52 897.69 97.65 10.87 8.56 8.31 10.37 3.05 4.33 1.76 8.23 .88
C 15.07 22 682.18 64.77 9.49 7.85 7.42 8.90 2.72 3.96 1.70 6.36 .89
R 2.05 3 379.00 25.66 6.77 6.13 6.42 7.46 2.43 3.46 1.47 4.37 .84
total lOQ.Ob U 6 950.09 ldi.69 11.12 i.ib 8.46 16.43 3.16 4.5^ l.W i.t3 M
Correlation ration 0.73 0.74 - 0.58 0.62 0.67 0.57 0.76 0.37 0.83 0.05

<§ As corrected by carl Pearson’s Method.

&



TABLE V
Percentage Decrease in Si*® of the Mean Values for Each Sex 

and Body Measurement by Market Grade

Data for 110 Male Progeny

Changes 
in Grade

live
Weight

breast Meat---------r 5 r .
live 

Weight Weight
Shank
Length

Seel
Length

Body
Depth

Breast
Depth

Breast
Width

Breast
Index

Observed 
Oross- 
section 

Breast Area
o Shank length 
\/8ody feigEi

From kk to k 14.0 17.3 30.5 5.8 0.4 3.0 4.1 10.8 11.0 18.7 0
A - B 18. 8 29.3 12.9 7.7 6.3 7.6 4.5 4.9 5.6 14.0 3.2
B - C 17.6 27.2 11.7 6.5 6.8 7.5 9.8 8.5 2.4 21.0 0

kk ~ B 30.2 a . 5 39.5 13.0 6.7 10.4 8.4 15.2 16.0 30.1 3.2

Data for 146 Female Progeny

From kk to k 8.8 11.4 2.9 3.2 4.3 4.2 8.9 8.5 1.1 17.6 0
k - B 15.7 20.6 5.8 5.9 6.2 6.0 4.1 6.5 4.3 12.4 1.1a - c 24.0 33.7 12.7 @.4 10.7 14.2 10.8 8.5 3.4 22.7 ♦1.1
AA - B 23.2 29.7 8.5 8.9 10.3 9.9 12.6 14.4 5.4 27.8 1.1



TABLE VI

Order of Relative Valia* of Correlation Ratios 
Between Live Weight Breast Heat, Body Measurements and 

Grade in Ifelee and Females, Respectively

•..... . n w m s * 146 Females
Correlation Correlation

Measurement * Ratio Measurement * Ratio

Observed cross section Observed cross section
breast area 0.87 breast area •83

Breast seat .80 Breast width .76
Live weight .74 Breast meat .74
Breast width .63 Live weight .73
Body depth .56 Body depth .67
Shank length .53 Keel length .63
Breast depth • 51 Shank length .58
Seel length .50 Breast depth .57
Breast index .48 Breast index .37
- Shank length «. AS « Shank length oil\/ Body weight *• svv \ f  Body weight

* All measurements are correlated with market grade#
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in the U. S. ~ Gradd #1, end the present 0. 0. Grade #2, &e comparable to 

what' formerly m e  0, S. Grade C, the percentage decreases in size of the 
man values f or each sen and body rceasurement from the AA to the B grade 

are also shows in Table V, In the rales, the percentage decrease from 

AA grade to B grade was greater than the percentage decrease from 8i grade 

to C grade for live weight, breast meat, amount of breast meat as a percent­

age of live weight, breast index and observed cross-section breast area, 

chile in the females, the percentage decrease from AA grade to B grade was 

less than the percentage decrease from B grade to C grade for live weight, 

amount of breast meat, breast meat as a percentage of live weight, keel 

length, and body depth.

Even though the percentage decreases shown in Table V vary from grade 

to grade, the trend of change is in the same direction and the magnitude of 

the percentage change between the different grades is similar for each re­

spective observation such as live weight, breast meat, and each body measure­

ment* These observations are of practical value to those who grade and 

package broilers and also to distributors and consumers.

The percentage of AA and also A grade birds was higher in the females 

than in the males but the live body weight and the amount of meat on the 

breast were greater in the males than the females in these two grades. The 

breast meat as a percentage of live body weight was greater in the males 

than the females in the AA grade, but slightly smaller than the females in 

each of the other three grades* Except for the depth of breast in the AA 

grade, all of the body measurements under consideration were larger In the 

males than in the females in each of the four grades. These observations 

should be of some value to consumers because they indicate that even though 

the carcass of the female appears to lend itself toward a higher market grade 

than the male, the male carcass is usually larger in sise and tends to carry 

more meat on the breast*

The relationship between grade and each body measurement did not



appear to be the same as It was between the amount of breast meat and 

each body measurement in these data. The observed cross-section breast 

*rea gave a higher correlation ratio with grade in both males and fe­

males than any other measurement. The method used to determine the 

observed eross-seotion breast area, which in this study is really a 

measurement of roundness or fullness of breast, is very similar to that 

employed by Bird (1943), Barrow and Morgan (1944), and the results se­

cured in this study agree with those which they obtained.

The amount of breast meat and live weight as related to grade also 

gave good correlation ratios.

The oorrelation ratios between grade and breast meat and between 

grade and live body weight were nearly the same in value, particularly 

in the females. This is to be expected, since the correlation value be­

tween live weight and breast meat was very high. All flesh measurements 

gave a higher correlation ratio with grade than the bone measurements. 

However, as related to grade, the roundness of breast as indicated by 

observed orosa-section breast area appeared to be the best single criterion 

of market grade. (See figure' &4)I;

Mo positive relationship was found to exist between grade and shank 

length - body weight ratio. This agrees with the observations made by 

Jaap (1938) and Doleoek, Wilson, and Foley (1941),

The correlation ratio between grade and breast meat, live body 

weight, and breast index, respectively, was higher in the males than in 

the females, wMle the correlation ratio between grade and breast width, 

body depth, keel length, shank length and breast depth, respectively, was 

higher in the females than In the males, The order of the relative value 

of the correlation ratios between live weight, breast meat, body measure­

ments, and grade in males and females, respectively, is shown in Table TI.
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The mean body measurements and their relationship to the amount of 

meat on the breast, and to the grade of carcass reported in this investi­

gation should be of interest and value to consumers and those engaged in 

all segments of the industry# They should enable breeders and hatchery- 

men to produce chickens for meat purposes ir.ore efficiently and profitably, 

and the moat-type chickens which they produce should be more uniform in 

site and shape and satisfying to consumers. Breeders and hatcherymen, 

however, all are confronted with the problem of deciding which of the 

meat production characteristics in their stock need to be improved and 

the method by which this improvement can be brought about.

Three types of selections are used by breeders. They are know* as 

(1) the tandem, or ©ae-charecter-at-a-time method, (2) the total-score 

or index method, and (5) the independent-culling method,

In using the tandem method the breeder selects for one character or 

trait at a time until that character or trait is improved, then he selects 

for a second, etc, until each has been improved to the desirable level, 

The total-score method is selecting for all characters simultaneously by 

using an index of net merit, based on the degree to which the individual 

is inferior or superior in each of numerous desirable factors« In the 

third, or independent-culling method, definite culling levels are es­

tablished for each character and all individuals below that level are 

culled or discarded, regardless of the superiority or inferiority of 

their other characters.

The most effective method is selecting for all characters simul­

taneously, or for a total soore. The least effective is the tandem method 

or selecting for one character at a time,

Basel and Lush (1942) have made a theoretical comparison of select­

ing by each of these three methods. They found that selecting for h total
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score based on any number (H) of equally insert ant unrelated trait® to 

be equivalent to the square root of that number times as efficient

as selecting for one trait at a time. However, the progress made in any 

one trait by the total-score method is only 1 times as much as if
V T

selection were directed at that trait alone.

Thb method of independent culling to definite levels is approximately 

intermediate in efficiency between the other two. Progress by each method, 

of course, depends upon the degree of selection. The method of independent 

culling levels has one practical advantage over the total-score method 

in that birds may be culled for each trait whenever that trait becomes 

evident without waiting until all traits can be measured. If independent 

culling levels are established for several traits, culling too drastically 

for one trait limits the amount of selection which can be practiced for 

others. A culling level set too high for a trait which is low in herita- 

bility or of small economic importance automatically lowers the Intensity 

of selection for other traits.

It is suggested, therefore, that the total-score or index method, 

including all of the body observations in this study which were found to 

be highly correlated with the amount of meat on the breast and also those 

with carcass grade, such as live body weight, roundness and fu&iess of 

breast as measure^/ observed cross-section breast area, shank length, and 

body depth, might be used by breeders and hateherymsn to produce more 

desirable meat-type chickens.

Live height and Breast Meat Indices in Purebred 
'""jmT^sbb^s* Wogsmy

The mean live weights and mean breast widths are given in Table 711 

for 720 twelve-week old purebred and crossbred progeny. Fifty-six of these 

progeny were produced from either purebred Cornish, purebred Sew Hampshire,
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TABLE VII

Mean Live might and Breast Width for 720 Twelve-week 
Old Purebred and Crossbred Progeny

Breast
Mating Pro|p w r . Lire Weight Width

Male Female Isle 1female #ean and g.l. Mean and S.2<
(©»*.) nŵ nr̂ nui"" Tn m ™ Mr i ,i\QX21 . j

Cornish x Cornish 10 7 898.8 ± 48.98 4.5 t 0.20
Hew Hampshire x lev Hampshire 12 6 1007.0 t 37.44 4.4 ± 0.10
Cornish x Hew Hampshire 47 87 1141.7 t 27.48 4.7 ± C.OS
PI(Cor. x H.H.) x lee Hampshire 74 117 1108.8 ± 15.27 4.6 t 0.03
Cornish x FI(Cor* x I.B.) 58 28 929.8 t 28.02 4.6 t 0.07
fl(Cor* x B.H.) x FI(Cor. x M.H.) 12 19 891.1 ± 49.90 4.3 t 0.11
ComisK x Cornish 16 ' 89$ .8 ^ 11* IE 4.E I d.20"
Barred Plymouth x Barred Plymouth
look look 16 21 982.7 i 29.97 4.1 t 0.05

Cornish x Barred Plymouth
Hook 58 76 973.5 t 21.84 4.4 t 0.03

Pi(Cor* x B.P.1.X Barred Plymouth
look 36 88 839.6 2 19.91 4.2 i 0.04

Cornish x FI(Cor. x B.P.B.) 7 666.1 * 98.90 4.2 ± 0.17
Barrel Plymouth
Book x Hew Hampshire 12 8 903.9 2 47.33 4.1 t 0.10
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or purebred Barred Plymouth Hook matings. The remaining birds were either 

FI, F2, or baokcross progeny fro® crosses between these three breeida.

In these data the variability is muoh greater for live body weight 

than it is for the amount of breast aeatj especially is this so In those 

instances where the number of progeny is small. The purebred lew Hampshire 

12-week old progeny exceeded the purebred Barred Plymouth Hook progeny in 

mean live body weight by 54.3 grams and the purebred Cornish progeny by 

406.2 grams but the mean breast width of the purebred Cornish progeny was 

0.1 of a centimeter wider than the purebred lew Hampshire progeny and 0.4 

of a centimeter wider than the purebred Barred Plymouth Rock prog may.

The mean live body weights and the mean breast widths were both 

larger in the progeny of the Cornish males mated to Hew Hampshire females

than they were in the progeny of either the purebred Cornish or purebred

few Hampshire me tings. The mean body weight of the ft progeny from matings 

of these FI males and females was between that of the progeny from the two 

purebred parents.

The progeny of the Cornish males mated to Barred Plymouth Rook 

females likewise had a larger mean live body weight than the progeny from 

either the purebred Cornish or 1die purebred Barred Plymouth Hock matings.

The mean breast width in the progeny fro® the Cornish males mated to the 

Barred Plymouth Rook females was larger than it was in the Barred Plymouth 

Book progeny, but not as large as it was in the purebred Cornish progeny.

In the progeny of the Barred Plymouth Rock males mated to lew

Hampshire females, the live weight was not as large as it was in the progeny 

from either the purebred Barred Plymouth Rock or the purebred Hew Hampshire 

matings.

A good example of heterosis in poultry was exhibited In the results

secured in this part of this investigation. The mean live weights of the
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purebred Cornish progeny were very low* For the FI progeny of the Cornish 

males mated to Hew Hampshire females it was very high but for the F2 progeny 

representing gem plasm from these two breeds it was again low* The pro­

geny produced from the baokcross mating, FI (Cornish x H.Ii*} males mated 

to Hew Hampshire females also had a mean live weight that was noticeably 

larger than the progway from either of the purebred or other crossbred 

matings* Few strains and no two breeds have probably ever consistently 

shown the same degree of accelerated growth* Heterosls is also exhibited 

in the width of breast, with the wide breast of the Cornish tending to be 

dos&naxit*

A further analysis of these data Indicated that the mean live weight 

of the Cornish x Mew Hampshire progeny differed significantly (odds of 1 

out of 100} from the mean live weight of the progeny secured from eaeh of 

the purebred matings and also from the progeny of the Cornish x Barred 

Plymouth Rock, the Barred Plymouth Rook x Hew Hampshire, the Cornish x Fl 

(Cornish x Barred Plymouth Hock) and its reciprocal cross and the Fl 

(Cornish x Mew Hampshire) x Fl (Cornish x Hew Hampshire)matings. The mean 

live weight of the progeny of the Fl (Cornish x Mew Hampshire) x lew 

Hampshire mating was also significantly different from the mean live weight 

of the progeny of each of the other matings listed in Table VII.

The variability of the mean live weights was the smallest in the 

progeny of the Cornish x Hew Hampshire, the Fl (Cornish x lew Hampshire) x 

Hew Hampshire, the Cornish x Barred Plymouth locks, and the Fl (Cornish x 

Barred Plymouth locks) x Barred Plymouth lock matings*

The increased acceleration in growth among the hybrids as compared 

with the purebreds agrees with results reported by Jaap and Morris (1957), 

Horlacker and Smith (1958), H&rshaw (1638), Haw (1939), and Knox, Quinn, 

and Godfrey (1942)*
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Even though the Coral eh ie a notoriously slow grower and it is also 

poor in respeet to feathering, hatchability, and egg production, the pro­

geny produced in this investigation from mating Barred Plymouth lock and 

especially few Hampshire females to Cornish males produced progeny that 

was larger in size and better fleshed at 12 weeks of age than progeny 

from purebred Cornish, few Hampshire, Barred Plymouth lodes or fro® crosses 

of Barred Plymouth Rock males and few Hampshire females* (See accompanying 

figures) It is Just possible that strains of Park Cornish chickens oan 

be developed through further selection and breeding which do not possess 

the undesirable characteristics mentioned and that germ plasm from this 

breed can be used to advantage in the future to improve the oarcass conform­

ation and market quality of broilers raised for meat purposes.

Table VIII shows the distribution of the 720 twelve-week old pure­

bred and crossbred progeny according to sex and market grade. The grading 

was better for the crossbred progeny In both males and females than it was 

in the progeny from either of the purebreds• The purebred few Hampshire 

progeny appeared to grade better than the purebred Barred Plymouth Hock 

progeny and the progeny fro® the Cornish x few Hampshire matings appeared 

to grade better than the progeny from the Cornish x Barred Plymouth Eock 

matings.

Males and females were almost equally represented in the progeny 

fro® each of the different matings from which the breast meat was removed 

and weighed. (See Table II) The mean amount of breast meat removed fro® 

tne progeny secured fro® mating Cornish males to lew Hampshire females, 

Cornish males to Barred Plymouth Bock females, PI (Cornish x Hew Hampshire) 

males with lew Hampshire females, and PI (Cornish x Barred Plymouth Rocks) 

males with Barred Plymouth Rock females exceeded the mean amount of breast 

meat removed fro® all the pro ;«ny included in this study. (See Table TX)
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Figure 12. Progeny of Purebred Cornish Figure 14,. Progeny of Cornish 
x New Hampshire

Figure 1.3. Progeny of Purebred 
New Hampshire



figure 15. Progeny of Purebred Cornish Figure 17. Progeny of Cornish x Barred 
Plymouth Rock

Figure 16. Progeny of Purebred Barred 
Plymouth Rock

Cl



Figure 18. Progeny of Purebred Barred Figure 20. Progeny of Barred Plymouth Figure 19. Progeny of Purebred
Plymouth Rocks Rock x New Hampshire $ew Hampshire

c/»0»



Figure 21. Progeny of Purebred Cornish Figure 22, Progeny of Purebred Figure 23. Progeny of purebred
Hew Hampshire Barred Plymouth lock ^
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A further analysis of the data in Table IX indicates that there 

m s  a significant difference between the isean amount of meat removed 

from the breast of the offspring from the Cornish x Hew Hampshire matings 

and that removed from the same area on the progeny from each of the other 

matings reported in this table*

The amount of breast meat as a percent of live weight was slightly 

greater in the progeny of the purebred Cornish, the Cornish x Barred 

Plymouth Hook, and the Fl (Cornish x Barred Plymouth Rock)x Barred Ply­

mouth Rock matings than it m s  in the progeny of the other matings reported 

in Table XX* These percentages show once more that a close relationship 

exists between the amount of meat on the breast and the live body weight 

of these progeny*

The distribution according to sex and grade of the purebred and 

or osabred progeny from which the breast meat was removed and weighed is 

given in Table X* This distribution is very similar to that shown for all 

progeny in Table VIII, Here again the grading was better for the cross­

bred progeny for both males and females than it was for the progeny from 

either of the purebred matings*

The Relation of the Mean Observed Cross-section 
Breast Area and Breast width to Oracle

The grade of each sex and sise of bird marketed is determined more 

by the roun&iess, fullness, and width of the breast than by any other 

characteristic of the carcass. This Is because chickens are exhibited in 

the market place with the breast up and because the meat on this part of 

the carcass is light-colored and higher priced*
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The data in Table 12 are presented to show that*

1* There m s  a positive relationship between the observed 

croes-section breast area and grade in these progenies*

2. 'That purebred Cornish progeny had the largest.mean 

observed cross-sect!on breast area in the AA grade*

3* The moan observed cross-section breast area of the C 

grade progeny from the purebred and crossbred a*tinge 

m s  only about half as large as it was for the AA grade 

progeny*

4. Progeny scoured from the Cornish x Hew Hampshire matings 

possessed a slightly larger observed cross-section breast 

area in all the grades than the progeny secured from the 

Cornish x Barred Plymouth Hock matings*

Differences in the mean observed cross-section breast area by grades 

are shown graphical ly in Flgurd 24 for the offspring for comparable crossbred 

matings represented by the largest number of progeny*

Even though broilers with deep, narrow breasts may carry as much 

or aor© meat on the breast than broad, shallow-breasted birds, the latter 

type stands a better chance of being placed in the highest market grade*

The width of breast in chickens and turkeys has been measured at 

different points above the keel, by such workers as Bolecek, Wilson and 

Poley (1941), Lamer (1937), Bird (1943), Jaap and Penquite (1938) and 

Asmundson (1944). While the results obtained were not the same, each of 

these workers appreciated the fact that the mazket grade of all si see of 

poultry is affected by this particular measurement*

Because of the sise variations which occur in poultry, it was felt 

that some anatomical point or points on the bird*© body should be used to 

determine the width and depth of breast* It m s  the author*a opinion that
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OBSERVED CROSS SECTION AREA OF BREAST BY GRADES
SQUARE CENTIMETER

Grado

Cornish x New Hampshire Progeny

(Cor* x N.II,) x Netr Hampshire Progeny

OOrnish x Barred Rook Progeny

F^ (Cor* x B«R«) x Barred Rook Progeny
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that the lateral caudal process on each side of the sternum would ade­

quately fulfill this requirement.

The data given in Table XII, and presented in Jigufe 25, indicate 

that width of breast was a fairly good index of market grade in the 

progeny of the crossbred as well as the purebred matings. The distinc­

tion between the grades, however, were not as marked as they were for 

the observed cross-section area, which was also affected to some extent 

by this measurement. This agrees with the correlation ratios already 

discussed and presented in Table IV.

The mean width of breast for the broilers in the AA grade was high­

est for the purebred Cornish, followed by the Comish x Fl (Cornish x lew 

Hampshire) and the Fl (Cornish x Hew Hampshire) x Fl (Cornish x Mew 

Kaaspshire) progeny in the order named.

The information in Table XIII indicates that 38.46 percent of the 

progeny of the Fl Cornish x Mew Heap shire mating as compared with only 

14.04 percent of the progeny from the Fl Cornish X Barred Plymouth Hock 

mating was placed in the AA grade. It also shows that the grading was not 

as good in the baokcross as in the first Fl progeny. Most of the rejects 

came from matings where the Barred Plymouth Hock female was the parent.

The absolute number of males and foiaaba of each grade in the Fl and 

baokcross progeny is shown in Table XIV. A larger percent of the female 

than the male progeny from each of the Fl and baokcross matings was 

placed in two top grades. A larger number of the male and also the fe­

male progeny share the lew Hampshire rather than the Barred Plymouth Bock 

was used as the female parent was also placed in the AA and A grades.
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Fj (Cor. x N.H.; x New Hampshire Progeny

Cornish x Barred Rook Progeny

(Cor. x B.R.) x Darred Rock Progeny
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Comparison of Progeny from Individual Matings

Tables XV and XVI contain interesting information on male and 

female progeny seeured from individual matings. Data is reported in 

these tables for the progeny from four different See Hampshire and four 

different Barred Plymouth Book females anted to the same Cornish male.

Beoept for the mean breast width in the progeny of dams #596 and #598 

and the amount of breast meat In the progeny of dams #591 and #598, each of 

the mean values given in these tables for live body weight, breast width, 

breast meat, and breast meat as a percent of live body weight, are higher 

than they are for the progeny seeured from the purebred Cornish, purebred 

Hew Hampshire, purebred Barred Plymouth look, and from these two respective 

crossbred matings. (See Tables VII and IX) The mean values given for 

the progeny of the four lew Hampshire females were higher for each of 

these different measurements, except breast meat as a percent of live weight, 

than they were for the progeny of the four Barred Plymouth lock females.

The same relationship was true so far as market grade was concerned.

The difference between the me cm amount of breast meat in the progeny 

of Hew Hampshire female #558 and in the progeny of Barred Plymouth Hock 

female #596, mated to the same Cornish male, was significant.

These data imdieats that the individual birds used in the original 

matings differed genetically in their ability to transmit body conformation 

and fleshing ability and that progress beyond that reported in this investi­

gation might be made through selective breeding.
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SUMI4AKT

Data war© collooted on 720 twelve-week old purebred and crossbred 

progeny* The breast meat was removed from 110 males and 146 females and 

ooef fioiente of correlation for each sex were calculated between the 

amount of breast meat and each of the body measurements taken* All of 

the progeny were graded subjectively according to the Tentative W* S* 

Standards and Grades for Live Poultry and correlation ratios between mar­

ket grades and each of the body measurements were determined, for males 
and females separately by Carl Pearson’s Method*

The mean values of live weight, breast meat, breast width, and the 

observed oross-seotion breast area were determined for the progeny scoured 

from each of the purebred and eroasbred matings. The mean values for the 

male and female progeny from each of these matings were compared to deter­

mine significant differences. A total score or index method, including 

all of the body measurements which were found to be correlated with the 

amount of breast meat and market grade, was suggested for use by breeders 

and hatcheryaen who are interested in the production and marketing of 

more efficient and more desirable meat-type chickens*

Data were obtained and comparisons made on live weight, mean amount 

of breast meat, breast meat as a percent of live weight, and market grade 

for progeny secured from four different New Hampshire and four different 

Barred Plymouth Eock females mated to the same Cornish sire*

In brief, information was obtained for these 12-week old purebred 

and crossbred progeny concerning!

1* Factors that affect the quantity of breast meat on 

the carcass*

2* The relationship between the quantity of meat and 

market grade*
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3. Body measurements in relation to quantity of breast 

meat and market grade,

4* The effects of heterosia on rate of growth to 12 weeks 

of age.

5. Genetic differences with respect to ability to transmit 

body conformation and fleshing ability.

COKCL8SIOK8

Mi analysis of the data obtained in this investigation appears to 
Justify the following conclusions.

1. Live body weight is the best criterion of the quantity of 

breast meat on chickens at 12 weeks of age, tbc$2h purebred 
and crossbred.

2. The difference in the moan live weight between m&l^juand 

females is significant.

3. A high ratio exist® between. shank length and cube root of 

body weight in both males and females. v

4. The shank length-body weight ratio is not a good index of 

the amount of breast meat.

§• Breast meat as a percent of live weight is higher in 

females than in males.

6. Breast index did not prove to be a good measure of breast 

meat or of market grade.

7. Observed cross-section breast area is the best criterion 

of market grade.

6. The correlation ratios are higher between flesh measurements 

and grade than between long bone measurements and grade.
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9. The fastest growing chickens tended to grade the highest*

10. Females tend to grade higher than males, but in the AA 

grade birds, breast meat as a percent of live weight is 

higher in males than in females.

11. The mean live body weight is significantly larger in the 

progeny of the Cornish x Mew Hampshire mating than in the 

progeny of cadi of tne following matings s Cornish x Barred 

Plymouth Hook, Barred Plymouth Hook x Mew Hampshire, pure­

bred Cornish, purebred Barred Plymouth Rock, and purebred 

Hew Hampshire.

12.The variability of live weight is greater in the purebred and 

F2 progeny than it is in the Cornish x Hew Hampshire progeny.

13. The amount of breast meat on the carcass of Cornish x Hew 

Hampshire progeny is significantly larger than the amount of 

breast meat on the carcass of the otner crossbred and pure­

bred progeny included in this investigation.

14. The breast width of purebred Cornish and Cornish crossbred 

progeny is larger than the breast width of the other purebred 

and crossbred progeny included in this study.

15. Progeny from Cornish x Hew Hampshire matings tend to grade 

higher than progeny from the other purebred and crossbred 

matings•

Id. In view of the slow rate of growth in the purebred Cornish 

progeny, the effects of heteroais due to crossbreeding were 

outstanding.

17. The progenies of different Mew Hampshire and of different 

Barred Plymouth Rock females mated to the same Cornish male 

differ significantly in mean live weight, breast width,



breast meat, market gr&de, and breast neat a* a percent 
of live weight. This indicates that rata of growth 
and fleshing ability ar© inherited.

18* The results secured tram this study indicate that there 
are at least tome different genes involved in determining 
skeletal development an the m e  hand and fleshing ability 
on the other hand*

19. This being so* it should be possible by proper selection 

and sating to develop purebred strains of birds excelling 

in body oonfona&tion combined with an abundance of flesh­

ing thbt will produce a superior type of market grade of 

poultry.
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AMOUMT OP BREAST MEAT AMD GRADE OF CAR,CUSS IT. RELATION TO BODY
m k;asrreme:rts in fdrebred oormirk, hew Hampshire barbed

PLYMOUTH ROCKS AND THEIR CROSSES

Data were collected showing the amount of breast meat ana grade of 

carcass in relation to body measurements on 720 twelve-week old purebred 

Cornish, Mew Baiap shires, Barred Plymouth Rocks, and their crosses.

Statistical analysis of the data indicated tnat the amount of meat 

on the breast is affected by the rate of growth, breed and sex of the 

bird. Live body weight was found to be the best criterion of the quantity 

of breast meat on purebred and crossbred chickens of this age. The amount 

of meat on the carcass of the Cornish x Lew Hampshire progeny was sig­

nificantly greater than the amount of breast meat on the carcass of the 

other crossbred and purebred progeny. The relative amount of breast meat 

wan greater in the females than in the males.

Sis© and breed were also observed to have an important effect upon 

market grade, in that the fastest growing birds and the progeny from the 

Cornish x few Kasap shire matings tended to grade the highest.

The observed cross-section breast area was the best criterion of 

market grade and the correlation ratios were higher between flesh measure­

ments and grade than between long bone measurements and grade• Of the 

bone measurements used in this investigation, shank length gave the high­

est correlation with the total amount of breast meat.

Die study indicated that the inheritance of body conformation and 

fleshing is complex.


