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The Relationships between Hatchability and
Interior Egg Characteristics in Fayoumi

Ali Obeidah :
L;‘inimal Breeding  Department, Faculty of Agriculture
Giza, Egypt.

Tlm HATETABILITY percentage was estimated for190 Fayoumi hens,
‘4 on a total number of 9703 eggs. Correlations of hatchability
percentage (and arc (/ "H%) with some of the egg characeristics
were calculated. These characteristics were cgg weight, yolk weight,
albumen weight, shell weight, shell thickness, yok percentage,
arc /Y%, albumen percentage, arcy/ A% , shell percentage, are

I/ 8%, egg number, yolkfalbumen and albumen/yolk ratios,  All
the correlations were found to be of very small magnitudes. The
highest correlations were observed between hatchability and the
shell characteristics (shell weight, shell percentage and shell thickn
ess),  These were all negative.,. An index of a higher correlation
(0. 1355) was suggesed using yolk weight, albumen percentage
‘and shell percentage.

Hatchability percentage is one of the most important economic characteri-
stics for poultry rasers. This character, however, has only a very low
heritability since it is connecled with fitness and most of the factors affecting
i, are environmental. The temperature, humidity, the turning of eggs, the
chemical enviromment during hatching, oxygen supply and ventilation are
but some of these environmental factors (Landauer, 1951). The characteri-
stics of the egg itself, for instance its weight, shape, colour and quality,
have its role in determining hatchability percentage (Ghany and Kamar,
1966). Any appreciable degree of relation between the characteristics of
the ege and hatchability should be of practical importance.

Material and Methods

This work carried out at the Poultry Breeding Farm, Faculty of Agri-
culture, Cairo University. Data about hatchability were collected on a total
number of 190 hens, represented by at least, 20 fertile eggs, summing up
9703 eggs, produced during the period from October to April.  Two eggs

out of each then were used for egg components stucies.
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The components of each egg were examined and the mean of the two
eggs of every hen were used for analysis.  Shell thickness for each individual
€gg was taken as the mean of four measurements : two on the equatorial
regions and one on each of the two ends. The characteristics to be
correlated with hatchability percentage (H%,) and are  HAY%, included
egg weight (1), vollk weight (Y), albumen weight (A), shell weight, (S), shell

thickness (ST, yolk percentage (Y9%), are }/ Y% (YA), albumen percentage

{EN), yolk/albumen (Y/A) and albumen/volk (A/Y).
Results and Discussion

The Fayoumi eggs are known to be of a relatively small size, compared
to the standard foreign breeds, and by its higher percentage of yolk and
shell and its thicker shefl (Hafez ¢f al, 1954 ; Mostageer, 1958 and Kamar,
1967). The means obtained in this study (Table 1) are n agreement with
the foregoing statewent. Scott and Warren (1941) found in White Leghorns
that the mean ratio for yolk to albumen was 1 : 2, but the ratio obtained
here for Iayoumi is a bit lower (1.81).

TABLE 1. Means of the traiis studied,

Item ! Means Ttens Means
: I'F o
E 45,75 AA i 48.81
Y | 13,75 S % I 11,89
A i 24.78 SA 20.78
S 5.20 EN 51.07
ST 0.34 Y/A 0.356
Y % 31.47 I ALY | 1.81
YA 34. 10 H % ‘ 76.18
Ay 56.62 HA . 61.46
|

Teny were divided into six groups according to egg weight and the
hatchahility percentages were averaged for each group (Table 2). This
tahle shows no general trend, the highest hatchability occurred in the group
whose eggs ranged belween 40 and 42 g and the Jlowesl in the group
ranging between 42 and 44 g However, no significant differences were
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#ound between groups. Godfrey (1963), using different breeds, found that
egg weight has no appreciable linear effect on hatchability. Dunn (1922),
found that lower weights of eggs have higher hatchability percentage than
the higher weights, Jull and Hayness (1925), found also that the smallest
egg weight clags showed the highest hatchability percentage but the difference

svas not significant,

hatchability.

However, Penionthkevich (1945).
Kumanov (1948), reported that both the largest and the

hatched less well than those of medium weight.

Warren {1941), found that Jarge egg size tends fo reduce
Skoghund ¢t al, (1948) and

smallest  eggs

The data wre re-arranged according to shell weight (Table 3), shell per-
centage [Table 4) and shell thickness (lable 5). It may be seen that the

group of the lowest shell weight showed the highest hatchability,

With

respect to the results in Table 4, it may still be true that the lower percentage

wof shell tends to be associated with higher hatchability.

With respect to

shell thickness (Table 5), it is clear that two intermediate groups showed
higher hatchability percentage, However, the statistical analysis in all the
three cases proved that the differences between groups are insignificant.

TABLE 2. The relationship between egg weight and hatchability percentage,
Range of cgp weight (g)
Ttene
|
less tham 40,00 42,00 44.00 | 46.00 4%.00
) to ' to to to and
40.00 41,99 43.99 45.99 47,99 more
o !__ o e
Number of hens . . 17 38 49 48 30 8
Means of H < 76,38 T8.43 1 7425 75,60 76.24 76.16
MS between groups was 78. 9, and F value was 0.562 (NS),
TABLE 3. The relationship between shell weight and hatchability pereentage,
| Range of shell weight (g)
Ttem | )
| | ;
| tess than 45 | s00 | 550 6.00
o i to fo : and
‘ 4. 50 | 4.99 | 5.49 ‘ 5.99 more
Number of hens . . 15 | 54 ‘ 71 f 38 12
Means of HY, . . . 79,49 75.68 ‘ 76,30 ‘ 75.05 | 76.02
: i
| | '
FEgypl. J. Anim, Prod,, 14, No. 2 (1974)
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TABLE 4. The relationship between shell percentage and hatchability percentage.

Range of shell percentage
Ttem
| :
less 11.50 12.00 1 12,50 13.00
' than \ to te to and
\ 11.50 ‘ 11.99 12.49 ‘ 12.99 more
Number of hens , .| 50 ‘ 55 ‘| 39 ‘ 25 | 21
Means of HY, . . L 76,16 ] 79.05 | 73.56 ‘ 76.08 ‘| 73.75
v | |

‘MS between groups was 210.89, and F value was 1,511 (NS).

TABLE 5. The relationship between shell thickness and hatchability percentage.

| Range of shell thickness (mm)
Item o

T ]

li less . 0.30 0.33 | 0.36

| than to to and

} 0.30 0.32 0.35 | more

r | T T e

Number of hens , , . 8 15 [ 64 : 69 | 42

| %
Means of H% . . . . . | T4, 86 ‘ 77,60 76.44 74.06

| b

I i

MS between groui)s was 116.23, and F value was 0, 809 (INS).

The covrelations between the hatchability percentage and arc ¢/ HY,
and all the egy characteristics studied were calculated and presented in Table
6. All the correlations were low and insignificant, and some were in fact
very low (almost zero). The lowest correlations were found between the-
hatchability percentage and each of the following characters : egg weight,
albumen weight and egg number (values ranging between -0.0060 to 0.0016).
The highest correlations were found with shell characteristics (5%, SA, ST
and 8) and were al! negative (values ranging between -0.0716 and -0,1147).
Very few reports are available for comparison. Dunn (1922), found no cor-
relation between mean egg weight of individual birds and mean hatchability
percentage of the same individuals, Godfrey (1963)found low but signi-
ficant negative correlation between albumen weighl and hatchability.  Bronk-
horst (1933), Bronkhorst and Hall (1935) and Rudy and Marble (1939), found
ne relation between yolk weight and hatchability. Withem (1939), found a

Egypt. J. Anim. Prod., 14, No. 2 (1974).
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correlation of 0.164 befween thickness of the shell and hatchability. The
scorresponding correlation obtained in this study is in fact lower than this
-estimate, although it was the highest among the correlations examined. Thus
if any of the egg characteritics is to be used by the poultry raiser, shell
thickness would he the one.

TABLE 6, The correlations between hatching per-
centage (H%) and arc of |/HY%, and the
different characters of the egg.

Item HY ,i Arc)/HY]
: ,7‘ — o
E 0, 0044 —0.0129
Y 0.0511 0.0385
A —0. 0060 ~—0.0195
& —0. 0716 —0.0738
ST —0, 0905 —0.0918
yor f 0.0464 0.0286
YA 0.0527 0.0531
A 0.0473 0.0364
AA 0.0429 . 0.0314
8% —0,1147 | —0.1025
SA —0. 1141 —0. 1037
EN 0.0344 0.0016
Y/A 0.0384 0. 0405
AlY —0,0409 —0.,0434

# All values are insignificant.

The three main characteristics of the shell (shell weight, shell thickness
sand shell percentage) were all used to arrive at indices with both F%, and HA,
The two indices calculated with respective order are as follows

IH — --0.1095 § — 0.1594 ST — 1.8570 § %
TAH — —9.1451 § — 0.3158 ST -+ 1.1916 § %

The correlations coefficient for the two ndices were 0.1203 and 0.1191 re-
spectively. These are higher than all the simple correlations with the same
characters. However, another index was calculated to augument the correla-
tion coofficient with the hatchability percentage. The characters used for

Egypt, J. Awim. Prod., 14, No. 2 (1974).
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this index were volk weight, albunen peredntage and shell percentage, The:
mdex was as follows

[ = - 0.0234 ¥ — 0.4254 A% + 1.7924 8 %

The correlation was 0.1355. The index calculated using the three foregoing:
characters with the HA gave only the correlation of 0.1037. It seems that:
the hatchability percentage as such may be used in the correlation rather

than the arcsine |/ H2
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