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ABSTRACT

Fift%OZdB weeks old layers were reared in individual cages for 9 weeks to detect the
effect y weight has on some cgg production traits. Body weight was positively
though non- significantly (P> 0.05) correlated with egg number, egg weight, ¢
le eiFg breadth, shell weight, yolk weight and albumen weight and ncga(ivcﬁi
with shell thickness (r =-0.12) and egg index (r = -0.15).

Estimates of optimum 28-week body weights, as determined from second-degree
(quadratic) equations, indicated that for satisfactory performance a body weight
range of 1728 to 1814g is required, Breeding and good management especially feed-
ing are thought to be capable of maintaining this weight range.
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INTRODUCTION high performance. This paper describes th
interrelationships  existing  between  box
weight and some egg production traits
Harco layers with the aim of determinis
models or indices for predicting perfc
mance from mature body weight.

Commercial breeders and producers have
recognized the importance of body weight in
cgg-type chickens although its functional
relationship to production traits is not well
understood. The challenge presented to the

breeder is thus to breed the most desirable ;
size¢ and have it also possess the desired MATERIALS AND METHODS
production (raits especially high egg produc- Experimental birds. Fifty 28 weeks «
tion and big size. Harco layers randomly selected from a flc
Though the environmental non-genetic of 385 birds at the Unilorin Teaching 2
factors such as feeding, management, dis- Research Farms were used for this exp
ease and climate, are known to affect the ment. Each bird was kept in individual ca
profitability of egg production, the greatest measuring 45.7 x 40.6 x 35.6 cm. Feed :
limitation is brought about by genetic dif- water were given ad.libitum throughout tk
ferences. Even within the same breed, strain weeks experimental period. The commer
or variety, individual variations in perfor- layer’s mash fed contained 95.2% dry r
mance often occur. It is thus important to ter, 4.0% ash, 17.5% crude protcin, 5

detect early enough hens that are capable of fat, 10.5% crude [ibre and 62.5% NFE.
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Parameters measured

The birds were weighed at the beginning
of the experiment and weckly thereafter.
Eggs were collected daily and marked ac-
cording to cage number. All eggs laid by
cach hen were weighed and the length and
breadth measured. Egg index was deter-
mined as the ratio of -egg breadth to egg
length.

Weekly, onc cgg from cach hen was ran-
domly seclected, the shell carefully broken
and the contents emptied into a petri dish.
The albrmen and yolk were separated and
weighed. From samples taken from the nar-
row, middle and broad portions of cach cgg,
the average shell thickness was determined.

Statistical analyses

Variations in each of the parameters
were lested for statistical difference using
the complctely: randomised design (Steel
and Torrie, 1980). Correlation coefficients
(r) between the various paramecters and
body weight were also dectermined. The
relationship between 28-weck body weight
and cach paramecter was described by quad-
ratic cquations of the polynomial type (Little
and Hills, 1978). The various egg parameters
were the dependent variables (Y) while 28
week body weight served as the independent
variable (X). The second-degree or quad-
ratic equation used was of the form

Y = a + bX + cX?

The three equations used for estimating
the coefficients (a, b. ¢) are

an + bEX + cIX? =3Y
aZX + bEX? + =X} =3XY
aaX? + b2*® 4 cxxX! - =X’y

The value of X (28 week body weight)
that will give the maximum value of cach of
the egg traits (Y) was determined from the
equation

X max = b (Little and Hills, 1978).

2c

RESULTS AND DISCUSSION
Variations in parameters measured

There was a decrease in body weight gain
over the experimental period (Table 1) with
an overall mean decrease of 118.5g. The
decline in body weight probably resulted
from an increase diversion of nutrients from
body weight gains to egg formation after
mccting maintenance requirement, once ma-
turc body weight has been attained (Du Ples-
sis and Erasmus, 1972). The reduction in
live weight thus probably resulted from an in-
creased usc of physiological reserves to
counter egg production demands.

The number of cggs laid per hen per
week varied from 3.14 to 4.86 with a hen day
production’ of 520 to 729% (Table 1).
Weekly egg weights averaged 58.126g with a
range of 5036 to 64.75g. Egg index also
varied. from 0.57 to 0.77. Shell thickness was
constant (0.39mm) for the first two weeks of
the experiment but rose to 041 in the 3rd
and then declined.

Figure 1 indicates that a fall in egg num-
ber occurs between 1539 and 1562g body
weight showing that over this body weight
range 0.5 less egg was produced per bird
per week. Egg number rose between 1562
and 1595g body weight and fell between
1595 and 1608g. A rise was also observed
within the body wcight range of 1608 and
1755g. Thus except for the sharp drop at
16003 (ﬁg. 1) there scems to be a continuous
increase in egg weight and cgg numbers with

body weight.

There were no appreciable differences in
the shell thickness of eggs laid by hens in the
body weight range of 1600-1800g (fig. 2).
Lighter birds however laid eggs with thinner
shells, The lowest egg index, breadth, length
and shell weight were obtained at a body
weight of 1608g after which they increased
with body weight (fig. 2).
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Table 1
Means of weekly body wt(g) and egg production traits ( =S.D.)
WEEK

Trait 1 2 3 4 s 6 7 8 9  Mean
Body wi(g) 17711 17736 17558 16274 16088 15951 15394 16526

S.D. 1895 1879 199.2 184.1 1510 179.9 1894 178.3 1663 1895
Egg wi(g) 5036 5226 S48 5967 585 62.1 636 6475 612 5891

S.D, 1554 1156 465 13.28 134 8.62 9.10 194 1126 102
Egg No., 3.9 4.86 328 322 392 ER L) 4.18 392

S.D. 149 156 1.28 131 1.05 1.04 107 091 i1 152
Egg length (cm) sm 522 5.12 4.02 4.58 539 4.68 468 4.90

SD. 151 113 122 1.32 124 205 081 1.94 209 098
Egg breadth (cm) 389 401 424 394 3.06 350 413 358 354 37

SD. 1.16 086 0.16 1.01 1.84 1.56 0.62 149 160 065

Egg Index 072 074 0.77 0.72
S.D. 021 016 0.35 0.19
Shell wi(g) 464 524 5.66 4.99
SD. 154 128 0.70 147
Yolk wt (g) 1348 1368 1427 136
S.D. 063 043 0.19 0.52
Albumen wi(g) 2983 314 348 3106
S.D. 136 1 0.51 121

Shell thickness (mm)  0.39 0.39 041 047
SD. 0.14 0.01 001 011

Hen-day-production
(%) 520 654 597 588

057 0.64 0.75 0.65 0.63 0.64
034 0.29 0.12 0.27 0.13 0.14

375 4,70 5.16 4.46 3.75 4.7
231 174 0.96 1.95 L78 0.11
987 11.89 1429 1241 1221 1286
0.86 0.78 036 077 082 022
2491 28.38 3383 2846 2958 30.26
2.16 188 0.88 1.76 1.96 052
038 035 0.39 0.34 039 0.38
0.08 0.14 0.01 0.14 013 0.06

60.0 729 0.6 722 711 6474

In agrcement with the findings in this
work, Funk (1949) and Briggs and Nordskog
(1976) reported that egg weight increascs
with body weight. Ricklefs (1983) also ob-
served that larger body size resulted in large
egg length, width and mass — all factors af-
fecting egg weigat.

Body weight was positively correlated
with yolk weight, egg weight, egg numbers,
egg length, egg breadth, shell weight and al-
bumen weight (Table 2) but negatively with
egg index and thickness. The associations
were  however low and  non-significant
(P>0.05). These observations arc in agree-
ment with the reports of Sochkan (1973),

Ricklefs (1973), and Harms et a/ (1982).
These authors reported corrclated va'aes
varying between 0.026 and 0.84,

The positive correlation between body
weight and egg number (Table 2) agrees
with the assertions of Du Plessis and Eras-
mus (1972) and Singh and Nordskog (1982)
that light birds were poor cgg producers on
the phenotypic scale. As noted by Starak
(1965), Nozchev and Kunev (1973), Sochkan
(1973) and Harms et al (1982) body weight
and egg production can be negatively corre-
lated. The negative association according to
Nordskog (1960) could arisc as a resuit of
fat deposition in large bodied hens,
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Though cgg weight increased with body
weight the rate of increase as indicated by
the correlation cocfficient (Table 2) is not
directly proportion to the increase in body
weight. Similarly positive but higher associa-
tion (r=0.6) was reported by Briggs and
Nordskog (1967).

Values of the correlation between body
weight and egg length and breadth (Table 2)
indicate that larger mature (28 weeks) body
size results in longer and broader eggs. This
is similar to the positive correlation reported
by Ricklefs (1983). The negative correlation
between egg index and body weight (Table
2) is probably so because egg breadth
responded more positively to change $n body
weight than did egg length. Egg index will
thus decrease with an increase in body
weight making the cggs more oblong in
shape.

The ncgative correlation between body
weight and shell thickness implics that egg
shell becomes thinner with increased body
weight. This according to David (1980) and
Nordskog (1960) is because birds with small
body sizes lay smaller sized eggs and that ir-
respective of egg size the amount of shell is
the same. This implies that larger eggs have
thinner shells. The positive correlations be-
tween mature body weight and the egg
production (Table 2) agree with the reports
of Fender er al (1984).

The relationship between body weight
and the various egg traits was not strictly
linear.

The non-linearity might have arisen from
a direct functional association between these
variables or from the confounding of two or
more simpler rclationships which though
could be themselves linear. Du Plessis and

Table 2
Correlation and regression coefficients of body weight (X) on the different
traits (Y)
Dependent variable(Y) Correlation Coeffients
a b c

Egg number 033 13705.556 0.0150 -0.0043
Egg weight 0.77 782.045 -0.0726 -0.00021
Egg length 0.21 443.654 -0.1628 -0.000047
Egg breadth 02 120.803 -0.0499 0.000013
Egg Index 0.15 140.157 -0.0169 -0.0000049
Albumen weight 0.22 241.967 -0.0899 -0.000026
Yolk weight 0.16 517.96 -0.0562 -0.000016
Shell weight 0.21 576.791 -0.2177 -0.00006
Shell thickness -0.12 1350.214 -0.5011 -0.000145
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Erasmus (1972) observed that ;o «ignificant
wudratic relationshi, Loiween total
egn produciicis body  weight  at sexual
maturity in the White Leghorn,

The coefficients in the guadratic equa-
tions between egg traits (Y) and 28 weck
body weight (X) are shown in Table 2. From
these equations optimum body weight below
or above which the various egg traits would
decline are 1744.19g (egg number), 1789.39g
(egg weight), 1731.91g (egg length), 1730.69g
(egg breadth), 1732.03g (egg index),
1737.45g (albumen weight), 1734.57g (yolk
weight), 1813.83g (shell weight) and 1727.93
(shell thickness).

The results indicate that efforts (breeding
and management) towards limiting body
weight in Harco Layers to the range of 1728
1o 1814g will lead to satisfactory egg produc-
tion, egg weight, egg shape and shell quality.
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