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A number of previous investigators who researched egg weight have found that the herita-
bilities of this trait was high and it was positively and low negatively correlated with body weight
and cgg production. But very little works were published on the pattern of increase in egg weight

with age and change of genetic gain by early selection based on part record.



Cowen et al. (1964) reported that pullet egg size increased at the rate of 2.2 gram per month
from first egg to 7 or 8 months of age and increasing pattern was different in three genetically
heterogenous control strains. And according to Han and Ohh (1975), it was suggested that egg
weight increased linearly with age at the rate of 2.0 gram per month for about 6 or 7 months
after commencement of laying and it tended to remain after that time.

The object of this study was to find out the pattern of increase in egg wexght with age and
the optimum age of selection to miaximize the genetic gain by early selection.

1. MATERIALS AND METHODS

Two lines of Single Comb White Leghorn used for this study were expressed “A”’ and ‘“K’’,
which have been raised at College of Agriculture, Seoul National University since 1976. The
two lines were derived from the superior foreign flocks as the synthetic lines. In each generation,
the selection has been practised for egg number and egg weight avoiding full or half matings.
The data were collected during two generations from 1978 through 1979. The birds studied
were restricted to those pullets which had records for egg weight of full periods. The number of
sires, dams and progenies in two lines used for the analyses were given in Table 1.

Table 1. Number of sires, dams and progenies in lines A and K for 2 years

Line A K

Year Item Sire Dam Progeny Sire Dam Progeny
1978 15 74 348 5 15 68
1979 13 76 232 8 32 139

Total 28 150 580 13 47 207

The characteristics chosen for analyses and their symbols were as follows.

Mean egg weight from first egg to 24 weeks ; E W 22
Mean egg weight from 25 weeks to 28 weeks ; E W 26

Mean egg weight fromv 45 weeks to 48 weeks ; E W 46
The data were analysed separately for each line according to the following linear model.

Yijer = B+ Y;+S;+ D+

‘Where,
Yi/'kl = the observation of the /P progeny from the kth dam and the jth sire in the /th year.
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7 = population mean

effect of the ith year

effect of the jth sire in the ith year

Dijk = effect of the kt: dam mated to the jthhsire in the ;:;: year 0
ikl = effect of the It progeny within the k' dam and j*" sire in the i year

© <
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Estimates of heritabilities can be obtained from the estimated components of variances as
described for poultry data by King and Henderson (1954). The equations were;

2 (o + of)
hi,p = — 2 N
o¢ + of + ok
Where,
0¢ = Component of variance between sires
of = Component of variance between dams
1 . .
ow = Component of variance between full-sibs

Estimates of genetic correlation were obtained in analogous fashion from the covariance
components by the methods of Friars et al. (1962) and Becker (1975).
The algebraic equations were;

it — ijor +ijoo
V0o +iad) (od+jad)
Where,
ijr = genetic correlation between trait { and j from the full-sib components of variance and
covariance,
ijo = covariance components for sire between trait 7 and ;.
ifo = covariance components for dam between trait i and /.

II. RESULTS AND DISCUSSION

1. Increase in egg weight with age
The pattern of increase in egg weight with age in two lines, A and K, was presented in F ig-
ure 1.

By Figure 1, it could be inferred that the amount of increase was different with age. And
while the amount was large in the early part of the laying year, it was decreased gradually. Estimat-
ed regression equations of egg weight (Y) on weeks (X) in lines and K were
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Fig. 1. Increase of egg weight with age in line A and K ecks of age

Line A : Y =0.4594 X** + 354533 (X>22)
Line K : Y =0.8292 X** + 28.3041 (X >22) ** P <0.05

According to the regression equations, it might be figured out that the amount of increse
per week was about 0.46 gram and 0.83 gram in lines A and K, respectively. High value in line
K was caused to large increase at the time in the period of laying commencement, The figure in
line A was consistent with the results of Cowen et ol (1964), and Han and Ohh (1975) who
reported 0.55 gram per week, 0.51 gram per week, 2.0 gram per month respectively.

2. Regression Coefficients

Regression coefficients and their F-values in each period mean egg weight on annual mean
egg weight in two lines were presented in Table 2, .

Through the correlation analysis of data used in this study, it was suggested that the coeffici-
ent of EW 34 that was mean egg weight from 33 weeks of age to 36 weeks of age had the highest
value in genetic correlations with annual mean egg weight {Choi and Ohh, 1983).

Regression analysis was conducted to find out the relationships of each period mean egg
weight with annual mean egg weight indirectly, And in Table 2, it could be inferred that mean
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Table 2. Regression coefficients and F-values of each period mean egg weight on annual mean
egg weight in lines A and K (data pooled over 2 years)

Line A K

Item Regression coeffi- Regression coeff-
cient and F-value icient and F-value

. standard error standard error
Trait

EW 22 0.2185 $0.0119 334,98 0.1508% 0.0085 312.79
EW 26 0.8439£0.0228 1381.40 0.7455 £0.0764 95.25
EW 30 0.8607 £0.0222 1504.43 0.878610.0734 143.30
EW 34 0.8336%0.0198 1775 80 0.3387 £0.0462 53.72
EW 38 0.8106%0.0192 1774.50 0.7211%0.0645 124.98
EW 42 0.7949£0.0198 1607.83. 0.7537 £0.0680 122.81
EW 46 0.7457+0.0218 1166.80 0.6745 £0.0698 93.42

* All ¥-values are highly significant at 0.5% level (P<0.005).

egg weight from 29 weeks of age to 32 weeks of age, EW 30, had the greatest influence on annual
mean egg weight. Also the remarkably high figures in F-value of regression coefficients except
EW 34 in line K suggested the validity of these coefficients. According to the results obtained
by regression and genetic correlation analyses, the feasibility of early selection prior to 34 weeks
of age could be supposed.

3. Relative selection efficiency

It has been pointed out by Dempster and Lerner (1947) and Lerner and Cruden (1948)
that more rapid improvement in egg production would result from the use of pullet breeders
rather than yearling hens. This conclusion was based on the fact that while only about two-
thirds as much gain per generation would result from selection on number of eggs to the end of
December as would be expected if selection were based on the full annual record, the generation
interval would be only half as long, so that the actual gain per unit of time would be greater.

In the same way, the assumption that it could be used in case of egg weight led to calculate
by relative selection efficiency as Table 2. The method for calculation was similar to that used
by Lerner and Cruden (1948) and Oliver et al. (1957). '

The constants computed to this point permit prediction of the rates of gain expected in the
character under selection. The actual rate will, of course, depend on the intensity of selection
as well as on the method of selection practised. However the relative efficiency of selection on
the basis of part record may be established very readily. For each standard deviation in the genera-
tion is A in the limit. If the criterion of selection is not the charactef itself but a correlated charac-
ter, the rate becomes hx "GS,GX where the last term is the genetic correlation between the charac-
ter selected and the trait desired (Lerner and Cruden, 1948). »

In Table 3, the relative genetic gains and relative selection efficiency per generation and
per year were calculated in lines A and K. Genetic parameters and the trait in which gain was
desired were from sire + dam component and EW 46,



Table 3. Expected genetic gain and relative selection efficiency per generation and per year in
EW 46 when selection is based on different measures of egg weight in lines A and K.

Line A ) K
o i i Genetic Selection .
Selection | e~ ety Selection | Cenel effiy) | Selection
Gen. Gen. Year Gen. Gen. Year
EW 22 0.079 0.109 0.218 0.028 0.036 0.072
EwW 26 0.527 0.725 _ 1.450 0.709 09111 1.822
EW 30 0.654 0.900 1.800 0.825 1.060 2.120
EW 34 0.694 0.955 1.910 0.483 0.621 1.242
EW 38 0.674 0.927 1.854 0.777 0.999 1.998
EW 42 0.655 0.901 0.901 0.812 1.044 1.044
EW 46 0.727 1.000 1.000 0.778 1.000 1.000

IV. SUMMARY

The records on 787 white Leghorn hens from two different strains, A and K were used in
this study to find out the pattern of increase in egg weight with age and the optimum age of early
selection for maximizing the genetic gain.

The pattern of increase in egg weight with age in two lines which was expressed on graph
showed that the amount of increase was larger in the early part of the laying year and it decreased
gradually. Regression equations suggested that egg weight increased linearly with age at the rate
of 0.46 gram per week for line A and 0.83 gram for line K. And in the regression analyses of
each period mean egg weight on annual mean egg weight, the coefficients of EW 30 that is mean
egg weight from 29 weeks of age to 32 weeks of age were 0.86 for line A, 0.88 for line K, and
those were the. highest figures among the all regression coefficients of each mean egg weight
on annual mean egg weight.

In estimating the relative selection efficiency of each period mean egg weight on annual
mean egg .weight in EW 46, selection on EW 34 for line A and on EW 30 for line K was the most
efficient for improving egg weight. These results suggested that one periods from 29 weeks of
age to 36 weeks of age could be used for the best predictable time for improving annual mean
egg weight,
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