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COMPARING FOUNDATION AND FAMILY
MATINGS AS A MEANS OF INCREASING

SIZE IN EGGS
BY H. EMBLETON

Department of Poultry Husbandry

INTRODUCTION

Eggs are sold on a graded basis and in the grading process size
is one of the important considerations. The price of a dozen eggs
varies in accordance with the sizes set up within the grades. A
higher price is paid for a dozen of the larger eggs. Therefore, egg
size is definitely connected with profitable egg production. Be-
cause of the importance of this matter an experiment was started
in 1937 -38 and continued up to the present for the purpose of
testing one approach to this problem.

PREVIOUS INVESTIGATIONS
M. A. Jul1, 1924 (1), stated that: "The observation has been

made by a number of investigators that the size of egg laid by a
pullet during her first year of production is affected by a variety
of factors.

"The consensus of opinion seems to be, therefore, that egg
weight in the first year of production tends to increase as the
birds reach maturity. This, at best, is but a general statement and
what is needed is more definite knowledge concerning causes
affecting change in egg weight in relation to production.

"Undoubtedly, both genetic and physiological factors play sig-
nificant roles and these factors may or may not operate inde-
pendently of each other. The problem is an extremely complex
one."

Horace Atwood, 1926 (2) , stated that: "There was no signi-
ficant difference in the variability of the sisters in the same fam-
ily as contrasted with each other, as compared with the varia-
bility of individuals chosen at random and thrown into similar
`Families.' The data apparently justify the conclusion that in
order to obtain daughters having a reasonably uniform egg weight
the mere selection of dams having the desired egg weight will
not be sufficient for the purpose."

In 1928 Atwood (3), concluded that: "The increase in the
average weight of the eggs the second year of production as com-
pared with the average weight of the eggs during the first year
was 7.36 per cent."

D. A. Marble, 1930 (4), said: "1. Body weight is of major
importance in obtaining satisfactory egg weight. Hence, selec-
tion for body weight is the first step in improving egg weight.
2. The importance of high egg production or early maturity is
not sufficiently great in their influence upon egg weight to offset
the influence of selection for egg weight at hatching " time. 3.
Large egg size cannot be obtained as the result of selection for a
single generation. It is obtained only after selection of hatching

3
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eggs from large size families over a period of many years. 4. There
are apparently many undetermined factors which are influencing
egg weight."

Funk and Kempster, 1934 (5), stated the following: "With the
growing tendency toward the buying of eggs on a graded basis,
the demand for information on egg grades has increased. Since
agencies establishing grades emphasize weight, small eggs never
being placed in the top grades, it is becoming more important

at the producer market eggs of larger size. Before the weight
of eggs can be improved, the factors which affect, or those associ-
ated with, egg weight must be understood."

N. F. Waters, 1940 (6), said: "Poultrymen as a group fully
recognize the importance of this character to the poultry industry.
Every egg produced which weighs less than two ounces is arbi-
trarily discriminated against when placed on the market. For
some reason, certainly not a sound biological reason, the poultry
industry has accepted the 56.7 gram, or 2 ounce egg as a standard
by which an egg is judged to be large or small. Previous publi-
cations by different investigators have frequently raised the
question as to whether egg weight is a dominant or recessive
character. The answer probably lies somewhere between with a
multiplicity of other factors both genetic and environmental.

"The data analyzed by the method used in determining the
genetic portion of the variance suggest that egg weight is a highly
hereditary trait.

"The evidence submitted in a gross analysis of these data in-
cates that the weight of an egg is influenced by genes dominant
for large egg weight..

"The egg weight of the dam is very definitely associated with
the egg weight of her daughters. The larger the weight of the
dam's eggs, the larger *ere her daughter's eggs. Conversely, the
smaller the egg weight of the dam's, the smaller the egg weight
of the daughter's.

"The data lead to the further questionable conclusion that the
sire has but little influence on the weight of eggs his daughters
lay."

Olsen and Knox, 1940 (7), asserted that: "Numerous investi-
gations using the domestic fowl have been conducted in recent
year's to determine the mode of inheritance of egg weight and
relationship of this character with other factors such as body
weight and sexual maturity. Many studies have shown that egg
weight is inherited and furthermore that there is a relationship
between egg weight and the factors mentioned.

"The purpose of the present study is to present data gathered
at the Agricultural Research .Center, Beltsville, Maryland, dur-
ing five years of breeding work to increase egg weight and to
show the relationship between egg weight, on the one hand, and
body weight and sexual maturity on the other. In addition, an
effort was made to determine the role of the sire and dam in
transmitting to the progeny the ability to produce large eggs.
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"The egg weights of the progeny show a progressive increase
in annual egg weight from year to year. The data presented in-
dicate the possibility of increasing the average egg weight by
means of selection based on progeny test methods.

"An analysis of the data also shows that both sire and dam
contribute approximately equal to the inheritance of egg weight."

F. A. Hays, 1941 (8), concluded that: "Data on egg weight of
1,671 daughters from 116 sires and 342 dams indicate that genes,
for egg weight are transmitted equally by sires and dams. Thv .

data also show that in breeding for uniform large egg size in the
flock, careful attention should be given to the selection of both
sires and dams. There is no evidence of sex -linked factors con-
cerned in egg size."

F. A. Hays, 1944 (9) , declared that: "1. Maximum egg weight
of the first laying year appeared in March, followed by a slight
decline in April and a low summer level in May. In June the
egg weight began to increase and increased consistently to Sep-
tember when the March level was again attained. The March
and September egg weights were about 3 per cent greater than
the annual mean.

"2. The month of March is a good time to evaluate the flock
for egg size, because egg size is then at a maximum and varia-
bility in egg size is at a low level.

"3. There was no significant correlation between body weight
at first egg and annual egg weight.

"4. A slightly significant negative correlation was found be-
tween body weight at the end of the first laying year and annual
egg weight.

"5. In a strain that lays large eggs, an increase of from 4 to 5
per cent in egg weight may be expected between the first and
second laying years." .

Lerner and Cruden, 1951 (10), reported that: "In recent years
the success of family selection for the improvement of various
economic traits has led to the advocacy of this method in prefer-
ence and sometimes to the complete exclusion of individual or
mass selection. It has been pointed out by Lush (1947) and, more
specifically in application to poultry by Lerner, Cruden and Tay-
lor (1949), that the relative efficiency of family as compared to
mass selection depends to a considerable extent on the heritability
of the trait under selection. Thus hen- housed egg production with
a low heritability is more amenable to family than to mass selec-
tion. On the other hand, it can now be shown that the reverse
is true for egg weight which possesses relatively high heritability.
This trait, indeed, provides a concrete example of an economic
trait in improvement of which family averages may be virtually
ignored."

PROCEDURE

Two methods of selecting breeding stock were used in this
work. In one, individuals were selected on the basis of their egg
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Figure 1.- Methods of mating and defining a family.

size, irrespective of their family relation. A family consists of
all the progeny from one dam, or hen. This method will hereafter
be referred to as foundation matings. In the second method the
best families for large egg size were selected from the progenies
of the foundation matings and these in turn were mated. This
type of mating will hereafter be referred to as a family mating.
For both types of matings male birds from dams which had in-
dicated the largest egg size available were selected.

MEASURING RESULTS
The following measurements were used as a means of com-

paring progress in increasing egg size: (a) average egg weight
of males' dams; (b) average egg weight of mated females; (c)
average egg weight of progeny; (d) average egg weight of high
families; (e) egg weight changes between progeny and mated
females; (f) and egg weight changes between progeny and males'
dams. (Figure 1).

DISCUSSION OF RESULTS
FOUNDATION MATINGS

Between the years 1937 -38 and 1949 -50 the following changes
took place as indicated in Table 1.

1. The size of the males' dams' eggs decreased from 27.9 ounces
to 25.8 ounces per dozen, a percentage decrease of 7.6.

2. The size of the mated females' eggs increased from 23.9
ounces to 25.8 ounces per dozen, a percentage increase of 8.

3. The size of the eggs from the progenies increased from 23.7
ounces to 26.3 ounces, a percentage increase per dozen of 11.0.

4. Eggs from the high families increased in size from 24.1
ounces to 26.9 ounces per dozen, a percentage increase of 11.0.

5. The percentage egg weight change between the size of the
progenies' eggs to that of the mated females, from 99.1 to 101.9
per cent, represents an increase in size of 2.8 per cent.
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6. The percentage egg weight change between the size of the
progeny eggs to that of the males' dam, 91.5 to 101.9 per cent,
re presents an increase in egg size of 11.3 per cent.

7. An increase in egg size of 2.8 per cent in item (5), and an
increase of 11.3 per cent in item (6) indicates the male might
have a somewhat greater influence than the females in increasing
egg size.

TABLE 1.- COMPARING: RESULTS OF THE FIRST TWO YEARS
1937 -38 AND 1938 -39 WITH THE LAST TWO YEARS 1948 -49 AND

1949 -50 IN SIZE OF EGGS: PER DOZEN, IN OUNCES,
FOR FOUNDATION MATINGS

First two years
37 -38 38 -39

Last two years
48 -49 49 -50

Av. egg wt. males' dams 1st yr. 27.9 oz. 25.8 oz.
Av. egg wt. mated females 1st yr. 23.9 oz. 25.8 oz.
Av. egg,wt. mated females 2nd yr. 26.1 oz. 27.1 oz.
Av. egg wt. progeny 1st yr. 23.7 oz. 26.3 oz.
Av. egg wt. progeny 2nd yr 26.1 oz. 27.1 oz.
Av. egg - wt. high family 1st yr. 24.1 oz. 26.9 oz.
Percentage egg wt. change between progeny

and mated females 1st yr. production' 99.1 101.9
Percentage egg wt. change between progeny

and males' dams 1st yr. production 91.5 101.9

FAMILY MATINGS
The changes taking place from 1937 -38 and 1938 -39 through

1948 -49 and 1949 -50, set forth in Table 2, are as follows:
1. The males' dams eggs - increased from 26.6 to 27.3 ounces to

the dozen, a percentage increase of 2.6 per cent.
2. The egg size of the mated females increased from 24.4 to

25.9 ounces a dozen, an increase of 6.1 per cent.
3. The progenies eggs decreased from 26.3 to 25.8 ounces a

dozen, a decrease of 1.9 per cent.
4. The percentage egg weight change between the eggs of the

progeny and the mated females was a decrease of 10 per cent.
TABLE 2.- COMPARING RESULTS OF THE FIRST TWO YEARS
1937 -38 AND 1938 -39 WITH THE LAST TWO YEARS 1948 -49 AND

1949 -50 IN SIZE OF EGGS PER DOZEN, IN OUNCES,
FOR FAMILY MATINGS

First two years
37 -38 38 -39

Last two years
48 -49 49 -50

Av. egg wt. males' dams 1st yr. 26.6 oz. 27.3 oz.
Av. egg wt. mated females 1st yr. 24.4 oz. 25.9 oz.
Av. egg wt. mated females 2nd yr. 26.1 oz. 26.7 oz.
Av. egg wt. progeny 1st yr. 26.3 oz. 25.8 oz.
Av. egg wt. progeny 2nd yr. 27.2 oz.

26.5 oz.Av. egg wt. high family 1st yr. 26.1 oz.
Percentage egg wt. change between progeny

and mated females 1st yr. production 109.6 99.6
Percentage egg wt. change between progeny

and males' dams 1st yr. production 98.9 94.4



8 EXPERIMENT STATION BULLETIN 241

5. The percentage egg weight change between the eggs of the
progeny and the males' dams was a decrease of 4.6 per cent.

6. Here again the decrease of 10 per cent in item (4) compared
to the decrease of 4.6 per cent in item (5) would indicate that
the male might have a greater influence in increasing egg pro-
duction.

COMPARING RESULTS OF FOUNDATION AND FAMILY
MATINGS AS A MEANS OF INCREASING EGG SIZE
The following comparisons are made between the first two

years of this work, 1937 -38 and 1938 -39, and the last two years,
1948 -49 and 1949 -50, and are set forth in Table 3.
TABLE 3.- COMPARING RESULTS OF FOUNDATION AND FAMILY

MATINGS AS A MEANS OF INCREASING EGG SIZE

First two years
37 -38 38 -39

Last two years
48 -49 49 -50

Av. egg wt. males' dams' fd. matings 27.9 oz. 25.8 oz.
Av. egg wt. males' dams' family matings 26.6 oz. 27.3 oz.
Av. egg wt. mated females fd. matings 23.9 oz. 25.8 oz.
Av. egg wt. mated females family matings 24.4 oz. 25.9 oz.
Av. egg wt. progeny fd. matings 23.7 oz. 26.3 oz.
Av. egg wt. progeny family matings 26.3 oz. 25.8 oz.
Av. egg wt. high families fd. matings 24.1 oz. 26.9 oz.
Av. egg wt. high families family matings 26.1 oz. 26.5 oz.
Percentage egg wt. change -fd. matings

between progeny and mated females 99.1 101.9
Percentage egg wt. change - family matings

between progeny and mated females 109.6 99.6
Percentage egg wt. change -fd. matings

between progeny and males' dams 91.5 101.9
Percentage egg wt. change- family matings

between progeny and males' dams 98.9 94.4

The egg size of the males' dams decreased 7.5 per cent in the
foundation matings while in the family matings the increase
was 2.6, this favoring the family matings.

The increase in size of eggs of the progenies from the foundation
matings was 11 per cent while those from the family matings
decreased 2 per cent, definitely favoring foundation matings.

A comparison of results of high families shows a percentage
increase of 11 in size of eggs from foundation matings to that of
an increase of 1.5 from the family matings, thus favoring founda-
tion matings. The graphic representation of these changes ap-
pears in Figure 2.

Comparing the egg weight changes between progeny and mated
females' eggs, from the foundation matings, it was found that the
increase in size of eggs was 2.8 per cent, while from the family
matings it was a decrease of 8.1 per cent, again favoring founda-
tion matings. This is represented graphically in Figure 3.

The egg weight change between progeny and males' dams' eggs
from the foundation matings was an increase of 11.3 per cent
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Figure 2.- Change in weight per dozen eggs in high family from first two
years to last two years of progeny lay of thirteen -year period.

compared to a decrease of 4.6 per cent from the family matings.
This is set forth graphically in Figure 4.

The change in egg weight of progenies eggs from foundation
and family matings, between the first two years and the last two
years of the thirteen -year period, is set forth graphically in
Figure 5.

INFLUENCE OF SEX ON EGG SIZE
Figure 6 shows the relationship between the weight' of progeny

eggs to that of males' dams, and mating females, for thirteen
corisécútid ears, for foundation and family matingg.
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Figure 3.- Percentage change in size of eggs between progeny and mated
females for first two years and last two years of progeny lay of the thir-
teen -year period.

It can be noted that in both foundation and family matings
the variation in egg size from one year to another very closely
corresponds when the size of progeny eggs is compared to that
of the mated females in one case, and to the males' dams' in the
other. This would indicate that neither sex had any undue in-
fluence in determining egg size but that both sexes had equal
influence. This is represented graphically in Figure 6.

Table 4 indicates the changes of egg weights on a percentage
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basis, for the various ways of checking changes, for foundation
and family matings.

TABLE 4.- SHOWING CHANGES IN EGG WEIGHT PER DOZEN
EGGS BETWEEN 1937 -38 AND 1938 -49 FOR FOUNDATION AND

FAMILY MATINGS ON A PERCENTAGE BASIS

Foundation
per cent

Family
per cent

Av. egg wt. males' dams - 7.5 + 2.6
Av. egg wt. mated females +10.8 + 6.1
Av. egg progeny +11.0 - 2.0
Percentage egg wt. high family +11.0 + 1.0
Percentage egg wt. change between

progeny and mated females -1- 2.8 - 8.1
Percentage egg wt. change between

progeny and males' dams +11.3 - 4.6
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CONCLUSIONS

From the comparisons made between foundation and family
matings on the egg weights of male's dams, mated females, prog-
enies' eggs, eggs of high families, egg weight change between
progeny and mated females' eggs, and between progeny eggs and
males' dams' eggs, it can be concluded that greater increases in
egg size were obtained from foundation matings than from fam-
ily matings.

A comparison of the size of progeny eggs with mated females
and males' dams indicated no particular influence of either sex
on increasing egg size but that both sexes entered into the determ-
ination of egg size.
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