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Pullets used in this study were taken at random from the flock
brod by the poultry Research Station, Animal Breeding Department,
Facully of Agriculture, Cairo University. ‘The experiment included
about 300 pullets composed of equal numbers of Fayoumi, Baladi
and Rhode Island Reds. Nearly half of them reached sexual m aturity
during the period from July to September 1959, while the other
half matured from October to Deeember. The main points of the
study were eoncentrated on 68 F., 75 B. and 52 R.I.R. birds that
completed their Lirst laying year. The following results were obtained:

(1) Egg laying is highly variable within months and seasons
of the year, Spring egg number represented 5094 of the full produe-

tion while winter . summicr and autumn represented 40-50, 30 and
244, respectively.

(2) This effect of season was rellected on both early and late
maturing birds, a lact which means that scasonal atmospheric
conditions dominate the final expression of the laying birds.

(3) Egg weight showed less variability with scusons espeeially
in the late maturing groups. This means that methods ol improve-
ment in egg weight could achieve quicker gains under the prevailing
condilions.

() - 2) Animal Breeding Dept., Faculty of Agricullure, Cairo
University.

(3) General Desert Development Organization, Cairo.



INTRODUCTION

For purposes of studying annual egg production many
workers have divided it into a number of subgroups.
Dividing annual egg production into four seasons has been
widely practised and the number of eggs produced in cach
month and in each season has been analysed by several
workers. Behind all this attention to the subgrouping of
annual egg production and the study of its several phases,
is probably a realization of the complexity and multiplicity
of the factors influencing the egg production of a bird.
Not only does the cgg laying capacity depend largely on
genetic factors but is also influenced to a great extent by
varying environmental conditions.

It is observed in Lgypt that environmental factors
exert a great influence on egg production due to the wide
variation in atmospheric conditions between seasons of the
year. Meanwhile, early sexually maturing birds usually
suffer at sexual maturity from the adverse summer con-
ditions, It was thought advisable in this connection to
study the seasonal flactuations in egg production in a
group of summer and a comparable group of autumn
maturing pullets, for the sake of scientific and economic
comparison.
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PREVIOUS WORK

Tt is regularily observed that egg production wvaries
greatly with seasons. The peak of egg yield oceures generally
during winter and spring months while production was
lower during summer and fall months. Tt seems that air
temperature and light are the main factors responsible for
such fluctuations, and that egg yield is negatively correlated
with the increase in climatic temperature.

Riyor (1934) found that the peak in egg number of
W.L. oceurred during January and March.

Funk and Kempster (1934) indicated that the weight
of the eggs laid by pullets during their first few months
of production is very definitely related to the month in
which sexual maturity occurs. Birds which began laying
at an early age laid smaller eggs than did pullets which
began older. Eggs of maximum weight were produced
during the early spring months (Feb. and March) while
smaller eggs were laid during summer months (June -
July, and August). Hays (1944) showed similar results
with R.I.R.

Under the Egyptian environmental conditions, Assem
(1951) showed that maximum egg vield in Fayoumi and
Baladi was obtained in December and January, while the
minimum was reached in August and September. The
maximum egg weight was that of January and February
and the minimum was in July and August. Results of
Hossary(1958) also showed that the maximum egg number
in Fayoumi occurred at March and the minimum was at
October. Samkary (1962) came to similar conclusions,
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MATERTALS AND METHODS

The experiment included about 300 pullets composed
of equal numbers of Fayoumi, Baladi and Rhode Island
Reds which were hatched during December, 1958 and
January 1959. Nearly half of them reached sexual maturity
during the period from July to September 1959, while
the other half matured from October to December. These
two groups were taken for comparison.The main points of the
study were concentrated on 68 Fayoumi, 75 Baladi and 52
R.L.R. birds that completed their first laying year. Uniform
managerial practices were maintained for both groups.

Eggs were gathered hourly from trapnests and daily
individual records were obtained for the whole pullet year
(305 days after sexual maturity). The monthly averages
in cgg number and egg weight throughout the laying vear

were subsequently obtained.

RESULTS AND DISCUSSION

(1) fLgg Number :

It is apparent from (Table 1) that the annual egg
number showed a wide wvariation between months and
seasons of the year in both groups and in the three breeds
studied. Egg production was affected by month of laying
and consequently by seasons, in a similar characteristic
trend although slightly of variable magnitude. The lowest
months in produection were those of summer (June- August)
and Autumn (September-November). Production was re-
sumed in winter (December-February). and was highest
during spring (March-May). It is of particular interest to
note that this scasonal effect was clearly pronounced in the
two groups studied despite their differences in months of
sexual maturity (June or Oectober). This fact means that
ege production under local climatic conditions is mainly

affected l)y atmospherie conditions and that other factors
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involved in egg production are of minor influences in this
connection.

The picture is more Tully illustrated when considering
the figures of (Table 2) on rate of production. It is elear
that in both groups of the three breeds studied, spring
production was the highest followed by winter, summer
and autamn respectively. The rate of production was over
509 in spring in all breeds while it ranged between 40-507,
in winter. In summer months it was generally less than
309, and was much lower (247, and less) in autumn. I
other words, the spring production. represented aboul
37% of the annual production in the general bulk of the
data, while that of winter, summer and autumn represented
generally 329, 18%, and 139, respectively.

These results are in full agreement with those reported
on the subject, especially these stated by Hays (1944)
Lerner (1947) and Nugent (1951). On the other hand
Assem (1951), showed that production in winter months
was higher than that of spring. This may be attributed
to differences in experimental conditions.

The given results could be explained in the light of
atmospheric conditions as well as managerial and biological
factors involved in the laying season. The spring and winter
months represent the best time of the year as regards the
range of environmental daily temperature (23.6 °C in
spring, 14.0 °C in winter). Romanoff (1949), showed that
the optimum temperature for egg production is around
21.1 °C. The initiative effect of mild temperature on egg
production, and other features of biological functions in
the fowl has been repeatedly reported by several workers
(Sturkie 1954). Hygienic conditions under our conditions
are far better during winter and spring than in hot summer.
Morcover,prolonged summer moult and the humid hot air are

mainly responsible for the lack of production during autumit.
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Comparing breeds, the Fayoumi showed a higher total
production in both early and late maturing groups, followed
by Rhode Island Red, while the Baladi was of somewhat
lower annual production (Table 1, 2). The early maturing
groups of Fayoumi and Rhode Island Red birds showed a
slightly greater total production than Jate maturing groups.
The Baladi showed the opposite. Differences between
breeds and between early and late maturing groups were
non significant.

The greatest breed differences were observed during
summer and autumn. There was no distinet trend in this
respect, as the three breeds showed irregular fluctuations
although the Fayoumi generally seemed some what better
able to withstand the hot weather than the other two breeds,

(2) Clutches -

A study of clutch size confirmed the previous picture
observed on gross rate of production. The month and
seasonal effects were of similar significant within breeds
within the two groups (Table 3).

In general the bigger egg clutch size was that of spring
(1.9-2.3 eggs) followed by winter clutch size (1.7-2.1)
Summer and autumn were of about the same clutch size
(around 1.5 eggs).

The picture on clutch size is more complete with the
listing of clutch number (Table 4). Tn general clutch number
and clutch size follow the same trend within the laying
year. However, it seems from the critical observation of
the above figures and tables that clutch size bears more
relation to egg production than number of clutches. This
is clearly seen in case of the Baladi breed, where although
the clatch number was generally higher than Rhode Tsland
Red, yet the total annual production in Baladi was lower
than in Rhode Tsland Red. On the other hand clutch size
was markedly lower in Baladi than Rhode Island Red.
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This confirms the findings of Hays (1944) that clutch size
is a better indicator of egg produetion than elutech numbers.

Another proof on this feature is also seen from both
(Tables 3, 4) where the noticeable reduction in summer
production for the three breeds of the late maturing group
was more closely associated with a deercase in cluteh size
than clutch number. It was clearly stated by Romanolf
(1949) that poor weather conditions adversely affect birds
rate of laying and consequently reduce the mean eluteh size.

There was not much breed difference in clutch size,
(in Fayoumi and R.T.R. about 1.8 eggs. However, this
figure is much lower than that reported for R.I.R. by
Iays (1940) *3.2 cggs’. The Baladi had the lowest cluich
size (1.6 eges). The estimates of Assem (1951) for Fayoumi
and Baladi are somewhat higher than in the present estima-
tion. Figures on clutch numbers in the different breeds
showed digsimilarity. The Fayoumi however, possessed
more clutch numbers than the Baladi or Rhode Yeland Red.

(3) ligg Weight :

It is seen that cgg weight showed monthly and seasonal
variations. The trend of fluctuations was similar in the
three breeds within each of the two groups studied. This
proves the dominant effect of season on ege weight, It is
obvious from Table 5 that maximum weights were obtained
during winter and spring months while summer and fall
months showed lower average weights,

These lower averages were particularly so with the
early maturing group where the birds took a longer time to
attain their maximum egg size and adult body weight,
This was not the case with the late maturing group where
the birds were of heavier cgg and body weights at the point
of lay. The maximum egg weight was reached in this late
group only within four months of laying whereas it was
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not before 8§ months that this level was reached in the
early maturing birds. Consequent [y the differences between
the seasons of high and low egg weights were remarkable
in birds of the early group, and their average annual egg
weight was smaller, compared with the late mataring

group,

It is clear that the high air temperature prevailing
during summer as well as the moult stress, were responsible
for the noticcable decrease in egg weight. The effect of
smaller body weight added to this handicap in the early
maturing group. This early sexual maturity of birds under
summer conditions, may cause the birds to lay fewer, and
smaller eggs and they may exhibit partial moult aflter a

short period of laying.
PracTical APPLICATION

As can be seen from the previous results, the total
annual egg yield was about the same in both early and late
maturing groups, where as the average egg weight was
markedly higher for the late maturing group of birds. This
makes an allowance in the total weight of eggs produced
by the latter birds. In the mean time their eggs were of
marketable size nearly all the year round while the early
sroup produced below average sized eggs for nearly the
first third of the year.

So, it seems that the best solution under our conditions
is to 1ry to avoid the deleterious effects of summer on the
newly laying birds by more successful means of manage-
ment and selection, otherwise they may tend to give less
profitable return. It may be also suggested that concentra-
tion for egg production should be on winter hatches, so as
to have birds that approach sexual maturity when the
summer conditions are over. This pratice may need more
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modifications in our hatching and brooding systems as
the ecarly hatches are usually preferable for better growth
and higher vitality. However, this aspect of pullet maturity
prevailing needs further experimentation with regard to the
conditions.  Such investigations should take into con-
sideration the net advantages of considerable numbers of
hatehes that reach maturity within the different months

of the year.,
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