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ABSTRACT

THE INFLUENCE OF DATE OF HATCH ON LENGTH
OF LAY, EGG SIZE DISTRIBUTICK AND SELECTED EGG
QUALITY CHANGES IN A COMMERCIAL LAYING FLOCK

by Floyd W. Hicks

The recent and rapid expansion of the poultry indus-
try plus the accompanying technological changes have tended
to obscure many important egg production problems. These
problems confront those poultrymen who replace their flock
annually or replace their flock at periodic intervals
throughout the year.

When utilizing present-day strains of laying hens,
the pertinent question arises: "Are there differences in
the optimum length of lay if economic considerations have
included the hatching date?" The practical consideration
of seasonal hatching dates by the commercial poultryman
should result from an analysis of:

1. The length of lay.

2. The rate of lay.

3. The egg size distribution.

4. The changes in egg quality by age of birds.

A commercial poultry farm in Michigan was the site
for the investigation reported herein. The management
brooded chicks at various times of the year due to the

size of the operation.
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The commercial strains of laying hens used were
Heisdorf & Nelson ("H & N") and "Hylines." The bimonthly
hatching seasons utilized were: February 1, 1958; April 1,
1958; June 1, 1958; August 1, 1958; October 1, 1958 and
December 1, 1958. Similar hatching dates were used in
1959.

Generally accepted managerial practices were em-
ployed by the operator in the brooding and rearing pro-
cedures regarding housing space, lighting, disease control
and nutrition.

Pullets were housed in pens in various numbers, in
keeping with the housing facilities on the farm. The num-
ber of birds tested varied from 750 to 2400 pullets. In-
dividual pens of birds, representing the different hatch-
ing dates, were kept over for the extended lay period (six
months of extra lay, to a total of 24 months of lay). The
birds were 30 months of age at the end of the period.

The total egg production, seasonal egg size distri-
bution, and selected egg quality factors were measured for
the females tested which were hatcheq at different seasons
of the year and retained for the extended-lay test period.

Representative pens of layers of the various strains
were randomly selected for computations of seasonal egg
size‘distribution. The egg size distribution, expressed
in total numbers of dozens of eggs produced by the differ-

ent strains of layers, was calculated from the egg
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production data. Hatching date effects were investigated
relative to albumen quality, shell thickness and blood
spot incidence. Daily egg production records were kept
by the farm poultryman, but two-day bi-weekly data were
gathered by the investigator.

All possible comparison combinations were statis-
tically analyzed by strains, by hatching dates and within
years. Comparisons were also made between strains and be-
tween years when similar hatching dates were involved.
All data were subjected to an analysis of variance and
Duncan's Multiple Range Test.

The analyses of the data, under the particular en-
vironmental conditions of this study, have indicated that
satisfactory egg production may be expected from females
hatched at any time of the year. This study showed that
the factor of age at sexual maturity did affect the curve
of egg size distribution. Age at sexual maturity did not
affect the total numbers of eggs produced. No consistent
seasonal hatch effects on total egg production could be
expected on the basis of season of hatch alone. Location
effects within the poultry farm were not significant.

Bgg weight distributions according to hatch date
were important. Egg size decreased in the summer months
in this investigation of the extended lay periods. The
differences in egg weight distribution between strains

were even more evident.

III.....IIIIIIF-!-!l-------c;___________________







Floyd 4. Hicks

Albumen quality and shell thickness were not af-
fected by hatching date. The incidence of blood spots
were significant in the very late summer, fall and winter
months.

It can be concluded that, given the modern lajing
pullet, it is best for the poultryman to schedule his
chick starting dates according to his own convenience

rather than on a set catendar pattern.
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INTRODUCTION

At the present time, the commercial poultryman is
faced with narrowed margins and reduced income. There-
fore, it becomes important that each poultryman scrutinize
the effects of his management practices on production and
make the proper managerial decisions accordingly. The re-
cent and rapid expansion of the poultry industry, plus the
accompanying technological changes that have confronted
those individuals specializing in the production of eggs,
have tended to obscure many important production problems.
Poultry managerial problems could become very troublesome
in the future if appropriate adjustments are not made.

Recent trends in the poultry industry in Michigan
indicate that egg production is being concentrated on
fewer farms with larger production units. Concurrent with
these changes has been the introduction of "contract"
poultry production and/or integration of the individual
poultry farm with large commercial concerns.

With larger numbers of laying birds, the use of
improved strains of laying hens, better rations, the adop-
tion of complex disease control programs, and the wide-
spread use of labor-saving mechanical equipment, it is
vital that accurate, up-to-date data be obtained for costs
of egg production and net returns. This is particularly

important for those poultrymen who replace their flocks
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once a year or for those individuals who partially replace

their flocks at periodic intervals throughout the calendar
year.

From an economic standpoint, using present-day
strains of laying hens, the pertinent question arises:
"Are there differences in the optimum length of lay if con-
siderations include the month of hatching chicks or time
of rearing pullets?" One approach to the problem would be
to determine the relationship between month of hatch and
total egg production for egg-strain chickens kept through
24 months of lay. Egg size distribution would also have a
bearing on the problem since egg size affects gross income
and net returns.

Poultrymen have long been aware of seasonal fluctu-
ations in egg prices. The generally accepted recommenda-
tion to the egg producer has been that he should schedule
the time of starting his chicks so that peak egg production
and favorable egg size are obtained during the period when
egg prices are relatively high. It is understandable,
therefore, to presume that a study of the seasonal costs
and returns should materially aid in explaining the advan-
tages and disadvantages of hatching at various seasons of
the year. Further, such a study would help the poultryman
to plan an egg production program such that he could take
full advantage of the seasonal price changes which occur

for eggs of various weights.






It has become increasingly apparent in the egg-
producing phase of the poultry industry that poultrymen
must consider the rising costs of rearing replacement pul-
lets to sexual maturity. If the poultryman can profitably
keep his laying hens beyond the normal 1l2-month laying
year, it is understandable that he will materially reduce
expenses. It would be economically advantageous for the
poultryman to adopt this practice of keeping layers for
this extended laying period, if he could not replace the
0ld hens with pullets profitably. Considerations should
be given to: (a) the price of the salvage hens, (b) the
cost of rearing the pullets to maturity, (c) the alternate
use of the pullet housing facilities, and (d) the annual
depreciation of the rearing equipment with respect to the
limited use of the equipment.

Therefore, it has been suggested that the practical
consideration of seasonal hatching dates by’the commercial
poultryman should become an analysis of:

1. The length of lay.
2. The rate of lay.
3, The egg size distribution.
4, The timing of hatching dates or the purchase
of day-old chicks.
All of these factors must be considered in relation to

costs and returns to the producer.






The null hypotheses formulated for purposes of this

study are as follows:

(1) There are no significant differences in one or
more of the economically important traits asso-
ciated with total egg production between hatches
of chicks brooded, reared, and housed at dif-
ferent times of the year.

(2) There are no significant differences in egg
size distribution between hatches of chicks
brooded, reared, and housed at different times
of the year.

(3) There are no significant differences between
the egg quality factors of shell thickness and
interior quality as measured in Haugh units be-
tween hatches of chicks brooded, reared, and
housed at different times of the year but kept

beyond the normal laying period.







REVIEW OF LITERATURE

Trends in the Poultry Industry

In Michigan, the production of eggs constitutes the

major portion of the poultry industry. The estimated

gross i

sented

ncome from‘Michigan poultry products in 1959 as pre-

by the Michigan Department of Agriculture Coopera-

tive Crop Reporting Service is as follows:

the sam

dropped

Estimated Gross Income

Chickens $ 3,396,000
Turkeys 3,711,000
Commercial Broilers 3,542,000
Eggs 38,246,000

Total $ 48,895,000

A further elaboration of poultry statistics from
e source indicates that the income from eggs has

in the past seven years:

Year Gross Income, Eggs Gross Income, Chickens

1953
1954
1955
1956
1957
1958
1959

$ 63,437,000 $ 16,941,000
49,772,000 14,119,000
53,062,000 11,417,000
53,696,000 9,706,000
49,915,000 6,055,000
49,246,000 5,661,000
38,246,000 3,396,000






The substantial drop in gross income from eggs over this

period (1953-1959) is evident, but on a percentage basis,
there was a greater decline in the gross income derived
from the sale of chickens. This decline in the gross in-
come from the salvage hens has been considered by some
poultrymen when decisions were made to carry over the old
hens into an extended laying period. )

Poultry are no longer kept on seventy (70) percent
of the farms in the State of Michigan. According to the
Census of Agriculture (1954), only 86,214 farms out of the
138,943 farms reporting had flocks of laying chickens
(62%). Of the 86,214 farms, 62,164 were commercial farms®
having laying hens; and 24,050 non-commercial farms were
repor%ed as having laying hens. Of the number of commer-
cial farms having laying hens, 32,255 farms report flocks
containing less than 100 birds (Figure 1). There are a
number of large "commercial" flocks (1,431 farms) with 800
or more layers per fléck. .Thus, flocks of chickens are
becoming fewer but larger, and the industry, as a whole,
is becoming more intensified. The 32,255 commercial farms
having less than 100 layers per farm sold 5,048,000 dozen
eggs in 1954. Whereas, the 1,431 farms having 800 or more
layers reported the sale of 17,976,000 dozen eggs. Farm
flocks (on 28,478 farms) consisting of 100 to 800 hens

lcensus of Agriculture (1954), $1,200 or more in-
come from farming.
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produced 46,012,000 dozen eggs for sale during this same

year.

Today, a smaller percentage of Michigan farmers
keep layers than 25 years ago. ‘However, those farmers who
have continued the poultry enterprise keep larger flocks
and thereby, produce more eggs than they did during the
earlier years (Figure 2). The increased egg production
per farm has been the result not only of larger flocks but
also has been due to an increased annual egg production
per layer. The increased egg production per layer has been
due to improved breeding, improved control over environ-
mental conditions especially housing, improved management
and feeding practices coupled with improvements in rations
fed.

According to the 1954 Census of Agriculture, during
the 25 year period of 1925-29 to 1950-54, the average egg
production per layer in the United States increased from
9% eggs per laying hen to 148 eggs per layer. This is a
60 percent increase. In Michigan, during the period of
1925-29, the average egg production per hen was 98 eggs
per year, whereas, in 1950-54, the average annual egg pro-
duction per layer was 153 eggs, an increase of 56 percent.
The 1959 Census of Agriculture data showed that in 1958,
the average annual egg production per layer in Michigan
was 202 eggs, while the national average was 201 eggs per

layer (Figure 3).
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Seasonal Variation in Egg Production and Prices

During the past 25 years, the seasonal egg produc-
tion curve of the Midwest has gradually leveled (Mortenson,
1956; Figures 4 and‘S). Over a period of 5 years, (1950-
54), peak egg production during the months of March, April
and May averaged only about 20 percent above the seasonal
average; whereas about 25 years earlier, this percentage
figure ranged up to 65 percent. Likewise the low point of
production, in the fall of the year, did not drop nearly
as much as it did 25 years earlier.

The leveling of the egg production curve has also
had the effect of leveling the seasonal variation in egg
prices. During 1925-29, egg prices peaked at 60 percent
above the annual average as compared with 15 percent above
the annual average egg price during 1950-54. Egg prices
dropped 20 percent under the annual average egg price dur-
ing the years of 1950-54; during the years 1925-29, the
seasonal variation in egg price was 58 percent under the
average annual egz price. Mortenson (1956) observed that
egg producers in some areas of the United States experi-
enced a more pronounced leveling out of egg prices than
did Midwest poultrymen. These poultrymen not only had
larger flocks but also kept them longer. This researcher
further noted that in other areas the poultry flock was
the secondary farm enterprise and that no real attempt was

made to maintain uniform egg production throughout the
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various seasons of the year.

Economically, the leveling of egg prices should in-
fluence the plans of a poultryman with respect to filling
the laying house, if seasonal price advantages do not
exist. Further economic consideration which may affect
the management plans of an egg producer would be the factor
of seasonal differences in total egg production. Addi-
tional questions which should be answered include: (1)
Are there significant differences in seasonal egg prices
when considering egg size? and (2) Are there different
seasonal patterns of egg size in the total production

curve?

Total Egg Production

The relative importance of the various production
characteristics which determine the profitability of a
particular strain of chickens is of great concern to com-
mercial breeders of egg-type chickens.

As early as 1918, Goodale pointed out that hens
tended to have a characteristic rhythm of egg production
which, however, was obscured by irregularities and seasonal
effects. Recently, Nordskog (1960) reported that correla-
tions existed between the performance factors of egg size,
body size, mortality and rate of egg production. There-
fore, it may logically be expected that a strain superior

for one characteristic would tend to be superior or
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inferior for another characteristic depending upon the
direction of the correlations between the traits, i.e.,
positive or negative. Nordskog (1960) also found, upon
analyzing the data from 21 separate random sample tests
which involved Leghorn-type entries, that the expected
value of a 10 egg increase in production would be worth

a net value of 31.5 cents and a 10 percent increase in egg
size would be worth about 19.2 cents. He further observed
that two factors--the rate of egg production and the mor-
tality rate--accounted for the major portion of the dif-
ferences observed between the entries in net income.
Actually, the results obtained from each of the test loca-
tions showed a remarkable consistency except for the trait

of egg size.

Seasonal Effects y
Abplanalp (1957) used fixed period measures of pro-
duction and concluded that there was little to gain from
considering hatch effects in the selection of breeders.
Bray, King and Anderson (1960) noted that hatch effects
must be considered as a possible source of variation if
egg production data were to be efficieAtly analyzed and

utilized.

Sexual Maturity

Oliver et al. (1957) reported that annual percent-
age egg production is little affected by age at sexual
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maturity. However, the more recent work of Bray et al.
(1960) demonstrated that sexual maturity played a signi-
ficant role in estimates of heritability when egg numbers

from data of first egg was the measure.

Nutrition

Kurnick et al. (1960) varied the caloric content of
the ration fed to Single Comb White Leghorn laying hers
and studied the effect of season of hatch on their per-
formance. The pullets were hatched so that they matured
at definite intervals throughout the year. When the data
for total egg production were analyzed, these researchers
found that the production was exactly the same over the
ll-month laying period for the females fed three diets,

each of which varied in caloric content.

Location Influences

It is generally recognized that in order to make ef-
ficient performance comparisons between laying chickens of
different breeding, it is important to know how sample
size, testing location, and year of test influence the fre-
quently observed difference<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>