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ABSTRACT

The prediction of live body weight from six body
measurements was studied using the Cobb
broiler strain. A total of two hundred and sixty-
four chicks comprising of one hundred and thir-
ty-four at males and females were used. Mean
body weights day- old, 3,6,9 and 12 weeks of age
were 36.7g, 276.16g,856.72,1,334.1g and 1,762.5g
respectively for the sexes combined. Males were
generally more uniform in body weight and the
body measurements than the females as indi-
cated by the lower coefficient of variability
(2.53% vs 3.38% for hody weight at 3 weeks of
age). The males were significantly (P <(.05)
heavier than the females at 9 and 12 weeks of
age. Cummulative weight gain was more rapid
between 3 and 6 weeks of age and decreased with
age up to the 12th week.

The correlations, linear and stepwise regression
equations reveal linear relationships between
body weight and all body measurements (Body
length, Body girth, Keel length, Shank length,
Drumstick length and Shapk thickness). Live
body weight of bird was best predicted singly
using keel length at 3 and 9 weeks of age and
body girth and the 12th week. However, with a
combination of two to four of the body measure-
ments, the prediction efficiency was enhanced.

Key words: Broiler, Live body weight, Predic-
tion, Body measurements.

INTRODUCTION

Broiler carcass conformation may be ex-
pressed in terms of body weight, breast width,
keel length, body girth and other measurement
standards. Geneticists have traditionally used
these measurements as guides towards improv-
ing the market quality 0% breeding stocks..

Live body weight, body conformation and
yield are important factors to broiler breeders
and processors. Phenotypic correlations be-
tween live body weight and eviscerated yield is a
measure of processisng efficiency and 1s an im-
portant factor in marketing cost. Breeders are
thus interested in the heritabilities of these traits
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and in their genetic and phenotypic correlations.
Of particular interest to breeders are the cor-
relations of conformation and live body weight
with eviscerated weight as information on the
former two traits can be obtained without
sacrificing the birds.

A number of external body parts are known
to be positively correlated with body weight.
Such body parts include shank length and
diameter which are indicators of leg develop-
ment and brisket width and length as indicators
of breast development (Maciejowski and Zieba,
1982).

Broiler producers are interested in the
relationship that exists between body weight and
physical characteristics (body conformation)
since this information would reflect on the feed
efficiency and performance of broiler birds.
Breeders need to establish the relationship that
exists between these parameters and to organise
the breeding programme so as to achieve an op-
timum combination of body weight and good
conformation for maximum economic returns,

Establishment of such relationships makes
the work of the breeder easier and faster as ef-
forts can then be concentrated on traits that are
easier to measure. It would also remove any set-
back that are to resuslt from simultaneous selec-
tion of negatively correlated traits. Where it is
difficult to quickly estimate live body weight of
birds on farms, a knowledge of simple regression
equations will prove a valuable asset.

The present study was designed to determine
the relationships between body weight and live
body measurements viz body length, body girth,
keel length, shank length and thickness and
drumstick length and to establish linear relation-
ships throu(%h simple regression equations that
?an be used to rapidly estimate body weight on
arms.

MATERIALS AND METHODS

Two hundred and sixty-four day-old Cobb
broiler chicks obtained from a commercial
hatchery were weighed and wing banded. The
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birds were reared on deep litter throughout the
experimental period and were electrically floor
brooded from day-old up to three weeks of age.
The birds were fed ad libitum with the normal
brotler diets (23% crude protein broller starter
and 19.5% crude protein Eroiler finisher diets).
Water was also made available free choice.

Body weight and all body measurements were
taken on the birds at an interval of 3 weeks (3,6,9
and 12 weeks) early in the mornin% before feed-
ing the birds. All measurements of the legs were
taken on the right leg of each bird. Body weight
of individual birds was taken with a top loading
scale in grams to two places of decimal. Body
length and body girth were measured in cen-
timeters using a tape rule while keel length,
drumstick length and shank thickness were

TABLE 3: SIMPLE CORRELATION BETWEEN BODY
WEIGHT AND THE BODY MEASUREMENTS

Body Weight/Age
Characters Iweeks 6weeks 9weeks 12 wks
Body Length 0.69**  053**  0.69** 061
Body Girth 0.73**  0.65** 067** 0.78**
Keel Length 0.72**  0.69** 0.71** 0.78**
Shank Length 0.66**  049**  0.60**  0.62**
Drumstic Length ~ 051**  040**  0.54** 0.46**
Shank Thickness  0.33**  0.36**  047** 0.27"

* ** Significant at P<0.05 and P<0.01, respectively

TABLE 4: SIMPLE REGRESSION EQUATIONS FOR PREDICTING BODY

WEIGHT AT DIFFERENT AGES
Parameter Age Intercept Regre. Coefficient of
(a)  Coeffic.(b) determination (R)
Body 3 2331 2459 0.477
Length 6 41172 4211 0.279
9 -762.75  55.81 0.482
12 104793 6453 0372
Body 3 26737 3357 0.531
Girth 6 -380.49 5338 0.430
9 -59134  68.55 0.451
12 227594 12907 0.615
Keel 3 -12031  78.05 0.524
Length 6 -321.14  150.38 0.480
9 -73294 21272 0.498
12 61096 195.75 0.378
Shank 3 223272 118.78 0.440
Length 6 044 13678 0.239
9 -363.65 198.68 0.359
12 649.02 248.89 0378
Drumstick 3 3493 3477 0.258
Length 6 25367  62.60 0.160
9 9871  62.60 0.290
12 300.80 131.30 0.216
Shank 3 16473  88.37 0.106
Thickness 6 466.39 209.22 0.129
9 41262 760.17 0.219
12 31501 85505 0072
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measured in centimeters with a pair of vernier
callipers.
Statistical Analysis _

Data collected were subjected to one way
analysis of variance by the completely ran-
domised design (Steel and Torrie, 1980) Cor-
relation, linear and step wise regression analyses
between body weight and the various parameters
were also determined. A linear regression equa-
tion of the type Y = a + bx was used where:

Y = body weight the dependent variable

& = constant in the regression equation

b = regression cocfficient

x = various body measurements.
RESULTS AND DISCUSSION

The means for body weight, body length, body
girth, keel length, shank length, shank thickness
and drumstick length at the ages of 3,6,9 and 12
weeks are presented in Table 1. The data give a
numerical conception of the average growth
progressiou for the different body measure-
ments. The coefficient of variation is presented
Eio give an estimate of the relative variation in

ata.

Body development in relation to age

Analysis of the results shows no significant
(P 99} sex difference in body weifht and all
body wasurements at 3 weeks (Table 3).
Howevar, significant (P<0.05) sex difference
was recorded for body weight of birds at 9 and
12 weeks of age (1,397.94g versus 1,283.0g and
1,850.0g versus 1,663.3g for the males and
females, respectively, for the two ages). Similar
results were reported by Gilbreath and Upp
(1952), Hathaway et al (1953) and Wahid et
al(1974), in other broiler strains. The generall
low values of coefficient of variability for aﬁ
parameters indicate that these traits varied less
within the strain and between sexes (Tables 1
and 2). However, the coefficient was greatest at
the third week of age for females in almost all the
arameters. According to Gilbreath and Upp
?1952), the coefficient attains its greatest
variability for males and not females in the Dark
Cornish fow! at the same age. This report indi-
cates that there is probably strain differences in
terms of variability in body weight at 3 weeks of
age.
The overall mean body weight at day-old for
the chicks used in this experiment was 36.7g.

Thus, the cummulative weight gains from 0 to 3
weeks of age was 239.46g 580.56g from 3 to 6
weeks, 487.34g from 6 to 9 weeks and 418.44g
from 9 to 12 weeks of age. The overall cummula-
tive weight gain was 1,725.8¢ from 0 to 12 weeks
of age. This growth progression indicates that
rapid development takes place within the 3rd -
6th weeks of age and that the rate of gain sub-
sequently decreased with age up to 12 weeks. It
appears therefore that this broiler strain com-
bines an initial faster growth with a latter slower
rate.

Relation of body measurement to weight

High positive correlations were computed for
body weight and almost all body measurements
at the four ages under consideration (Table 3).
Johnson and Asmundson (1957) observed
similar results for the Broad Breasted Bronze
turkey,

The high positive cdrrelation coefficient for
body weight-sha length relationship (0.62 at 12
weeks) obtained in this study was comparable to
the report of Lerner et al (1947) in 12 weeks old
New Hamdpshirc and in 20 weeks old layer t[\(fpc

chicken described by Tierce and Nordskog
(1985).
Although shank thickness was also positively

correlated with body weight, the correlations
were very low. Values 0f0.33, 0.36, 0.47 and 0.27
were observed for the relationship at the ages of
3,6,9 and 12 weeks respectively. This tends to
suggest that shank thickness may not be a good
indicator of body conformation. This is contrary
to the conclusion of Maciejowski and Zieba
(1982) that shank length and thickness were
good indicators of leg development. However,
it can be deduced from this study that the rate of
development of the thickness of shank, though
linear,was not in roportion to the increase in
length of shank, Thi implies that a longer shank
does not indicate plumpiness.

The regression coefficients in Table 4 and 5
(taken as growth coefficients) give estimates of
the order of growth of physical characteristics
measured. The magnitude of he coefficient of
determination (19) for each narameter in the
re%rcssion equations shows iz raiaiive con-
tribution of each body measurement to the body
weight of bird at that particular age. For in-
stance, 53.1% of body weight can be explained
by body girth alone at 3 weeks of age while just
10.6% could be attributed to shank thickness at
that age for the linear regression equations. For
the stepwise regression equatioss, the reliability
of r° increased with increasing nvmber of body
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TABLE 5. STEPWISE REGRESSION EQUATIONS FOR ESTIMATING BODY WEIGHT
AT DIFFERENT AGES

Age Step Parameter -Intercept. Regression Partial Model
(@) Coefi.(b)___R: _R?

1 Keel lenght -117.13 77.10 0.5383 0.5383
2 Body girth -291.39 1947 - s
Keel length - 49.38 0.1197 0.6580
3 Body girth -397.41 16.68 - -
Keel lenght - 3227 - -
Shank length - 49.61 0.5250 0.7105
3 4 Body girth -383.30 14.21 - -
Keel length - 3227 - -
Shank length - 40.63 - -
Drumstic length - 13.01 0233 (.7338
1 Body length -461.27 4227 0.2833 (.2833
2 Body length -516.61 3523 - -
Body girth - 13.63 0.0903 0.3736
3 Body length -1021.76 2371 - -
Body girth - 35.63 - -
Keel length - 43.21 0.2067 0.5803
6 4 Body length -1069.47 18.83 - -
Body girth - 36.32 - -
Keel length - 47.77 - -
Drumstick length - 1513  0.0336 0.6140
1 Keel length -749.57 21434 04983 0.4983
2 Body length -1536.50 37.95 - -
Keel length - 14821  0.1723 0.6706
3 Body length -1817.43 28.44 - -
Body girth - 31.80 - -
Keel length - 12132 0.0647 0.7353
9 4 Body length -2304.98 27.73 - -
Body girth - 24.61 - -
Keel length - 118.65 - -
Shank thickness - 323.74 - -
1 Body girth -2283.20 12931  0.6151 0.6151
2 Body length -2752.52 27.54 - -
Body girth - 10596 0.0477 0.6628
12 3 Bodylength  -2819.56 24.12 - -
Body girth - 92.19 - -

Shank length ’ 6680 00163 0.6791
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measurements combined. For instance, 76.8%
of body weight are attributable to body length,
body girth, keel length and shank thickness at 9
weeks of age.

The results indicate that with this strain of
broilers, producers can easily predict weight of
birds from any given value of the six body
measurements. Simple tape rule/meter rule can
be used to take body length, body girth, keel
Ie shank length and drumstick length of the
bird. Substitution of the values in the regression

Szations for the different ages gives a close
value of the body weight of bird at that particular

e
age.
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