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EGG QUALITY IN WHITE LEGHORNS, WHITE PLYMOUTH
ROCKS AND NEW HEMPSHIRES UNDER EGYPTIAN
CONDITIONS

By

M.A. KuemeLoiy !, M.A, Goaxy? anp A M. Br Gavman?®

SUMMARY

Egg compenents and internal qualitics were tested in monthly
samples of egps from White Leghorns, White Plymouth, Rocks and
Mew Hempshires under Egyptian conditions. The results obtained
are sommarised as  follows @

1. Bgg weight tended to decrease in hot weather and was found
to be positively associated with albumen percent and negatively rel-
ated to yolk percent. Breed as weell as monthly differences in
egg weight were highly significant.

2. Shell percent showed a gradual dectease with advancement
of laying especially during the summer months.

3, Yolk indexes and Haugh units were relatively high at the
start of laying and showed a rather irregular decline aflerwards.
The lowest levels were observed during january, with high rate of
production; and in July, during highest alr temperature.

4. The incidence of blood spots and meat clots greatty differed
between breeds. White Leghorn eggs showed the fewest, while
New Hempshires showed the most, Differences between breeds
were preatest in summer months.

It is concluded that to avoid a decline in egg quality during sum-
ter, more appropriate housing and feeding facilities should be
available. Breeding programs for the develompent of breeds and
strains resistant to unfavourable weather must also receive more
attention.

INTRODUCTION

Introduction of foreign breeds of fowl to Egypt for improving meat and
ege production was greatly encouraged during the last decade. Studies were
initiated to measure the pattern of production in the newly imported breeds
under local environment. Results dealing with fertility and hatchability were
published by Helmy (1958), Omara (1959), Ghany (1950) and El-Boushy (1961),
while results in growth performance were reported by Ragab ef al (1956), Mos-
tageer (1958), Rizk and El-Ibiary (1960) and Ghany et al (1966). Egg produc-
tion was investigated by Amer (1956 - 1959) and Samkari(1962). The present
study was undertaken to deal more specifically with egg quality of these im-
ported breeds. Romanoff and Romanoff (1949) Warren et al (1950) and Baker
and Curtis (1958) found egg quality differences due to breeds, season, age
and sexual maturity
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MATERIALS AND METHODS

The experimental work was carried out at the faculty of Agriculture,
Assuit University, during 1962 and 1963. Eight monthly shipments of fresh-
laid market eggs were supplied from Kaha Poultry Station, each shipment
including a breed sample of 100 eggs for White Leghorns, White Plymouth
Rocks and New Hempshires. The laying birds were floor housed and were
kept under similar managerial conditions. Ration used is shown in Table 1.
Eggs were cooled on arrival To 50° - 60° . and individual measurements were
taken in the following day. Eggs were then weighud to the nearest 0.1 gram
before being broken on a flat glass surface. Measurements were recorded
for yolk index as described by Sharp and Powl (1930) and modified by Funk
(1948) and for Haugh Units (as recommended by Haugh 1937) and modified
by Brant and Shrader (1952). Blood and meat spots were visually classified
by colour appearance. Yolk, as well as shell, were carzfully freed from the
attached albumin and weighed to the nearest 0.1 gram. Albumin weight was
calculated by differenges.

RESULTS AND DISCUSSION
1. Bgg Weivht and Components

Average monthly egg weights and percentagzes for yolk, albumin and
shell are presented in Table 2. BEzgs were small in October, mainly in relation
to sexual maturity, then tendsed to inceease soon thereafter. The heaviest
egg weight for the three breeds was attained in March, with the approach
of hot weather, eggs tended to become smaller especially those from white
Leghorn.s The sharpest decline occurred in July Fluctuations in egg
veight due o seasons and enivronmental temperaturs were reported by
Jully, (1924) Lorenz and Almquist (1936), Yeates et af (1941), Hays (1944),
Hutchinson (1953) and Ragab and Assem (1933). Breed and Strain  diffe-
rences also were observed by Funk and Kempster (1934) and Ghany et al
(1962). Wilson (1948, 1949) related the decline in egg weight to a decline in
feed consumption and rise in body temperature of layers in a hot wsather.

Yolk percent was exceptionally high in October then tended to [uctuate
rather irregularly thereafter. The percent albumen increased soon after
October but tended to decrease during hot months, The percent of shell
clearly reduced with the advancement of laying. Those results generally
agree with findings reported by Bennion and Warren (1933). Wilhelm
(1940, Kamar (1955) and Huston and Carmon (1961).

Egg weight was found to be positively cerrelated with albumen content,
(Table 3). A negative association was found between egg weight and
percent yolk. There was an even stronger negative relationship between
percent yolk and percent albumen. Those results confirm those reported by
Asmundson (1931) and Skala and Swenson (1962).

With exception of egg weight and percent meat spots the egg component

differences were more related to months than to breeds. (Table4). Bennion

-and Warren (1933), Funk and Kempster (1934) and El-Ayadi (1956) reported
similar differences.
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2. Internal FEgg Quality

Decreascs in yolk indeces were associated with advancement of laying and
occurrance of hot weather, (Table 5). Haugh units were at a maximumn in
October with subsequent irregular fluctuations, January and J uly estimates
for either yolk index or Haugh units were particularly low compared with
other months. Months seemed to exert more significant influence than
breeds in this direction, (Table 4). Hunter et al (1936) and Withelm and
Heiman (1938) reported seasonal differences in yolk index, while Warren et af
(1950) and Gratis (1936) found similar differences in Haugh units. DBreed
differences in these measures were also observed by Farnswarth and Nordskog
(1955), Strain and Jenson (1956) and Baker and Curtis (1958).

Incidences of blood spots and meat clots were remarkably lower in White
Leghorn eggs than in White Plymouth Rocks or New Hempshires. Frequen-
cies of both spots were much higher in all breeds during hot weather.
Differences due to both months and breeds were statistically significant
(Tables 4 and 5). Nalhendor and Card (1947) and Santer et al (1952) found
significant seasonal variations in the frequency of meat and biood spots
while significant differences between breeds and strains of chickens were reported
by Hall (1939), Jull (1951) and Amer (1961). Quinn and Godfrey (1940),
Jeffrey (1945) and Stadleman and Cyrus (1952) came to conclude that eggs
of heavy breeds of fowl have more meat spots and blood clots than those of
white Leghorns. Nalbendov and Card (1944) speculated that there are more
hammorages in the reproductive organs during hot temperatures, while
Santer ef af (1952) and Bearse et al (1953), (1960) found that lack of vitamin
sonrces, especially vitamin A, was related to the high frequencies of blood
spots and meat clots in summer eges.

TABLE 1.—Composition of Ration used for layers during
the experimental period

Materials % Materials oL
Crushed maize . . . . . . .| 30 Fish meal . . . . 3
Rice polish . . . . . . .« 2 Lime stone powder 2
Wheat bran . . . . . . . .| 20 Bone powder . . . . 2
Corticated Cotton secd cake. .| 10 Mixd mineral powder 3
Crushed horse beans . . . .| 7 Sodium chloride . . . . .| %
Crushed soyabeans. . . . . . 5

. Digestible protein 15%. -
2. Starch equivalant 67

Py

3. Vitamin and Mineral mixures were added to the ration at 0.1%
for each.
4. Trifolium Alexandrinum (Berseem) and Portulaca Oleraceae were

available as green fooder during the winter and summer months
respectively,
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TABLE 3.—Correlation Cocfficicnts Between Egg Weights and
Percentages of Albumen ind Yolks for W.L., W.P.R. and N.H. Layers

Tiema corrclated W.L. W.P.R. N.H.

Egg weight x Albumen percent 0.632 0.639 0.809%

Egg weight ¢ Yolk percent 0524 |—0.395 | —0.610

Albumen percent X Yolk percent. . . .[—0.834%*% 0. 777% | (0 881%*

* Significant at 5% level,

## Significant at 1% Tevel

TABLE 4.—F valuss from analysis of varance of differences due
to breeds and moaths in ege characteristics

Characters Eei Percent | percent | Yolk | Haugh | Percent P}gllzgflt pﬁg:?g
5 weigh k i 3 i i Lil
Factors cight yol albumen | index units shell Spots spots

Breeds . . . .|59.358%% 1.898 4.366*

3.092 | 2411 3.259% | 5.828% 150.913%+

Months . . . |22.54%%% (33 165%* |25 85444 |16.497+* 5.706%

30.714%% 8.038%%[10.214%%

* Significant at 5% level

#4 Significant at 1% level,
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