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EKIN ducks were used in studying the effect of hatching months

and egg messurements on fertility, halchabilily sed embryonic
mortality,

The experiment was carried under the usual system of mating
and nutrition in Pouliry Research Station, Facully of Agriculture,
Caire Unpiversity.

The study included 3748 eges in the two years, 2151 eggs in the
first year (from January to May) and 1597 eges in the second year
(from January to April).

The fertility was 83 .83 %, £5.97 % and 84.74% for the first,
second and averege of the two years, respectively. The highest
fertility were obtained in winter.

Hafchability were 2052 24, 33.07 % and 25.94 % for the
first, second and average of the two years, respectively, The best
hatchability were obtained in winter, spring  and wintes for the three
items respectively. Embryonic mertality were 7%, 48 77, 66.93 &
and 74.06 % for the same items.

There were significant variance betweer months and hatchabi-
lity and embryonic mortality, and betwcen years and  hatchability
ard embryonic mortelity, but it was insignificant in respect to
fertility.

Effzct of cgg length, epg width and egg index on fertility, hatcha-
bility and embryonic mertslity were studied.

There was significant correlation between cgg length and fer-
tility, and between cgg index and hatchebility cniy. The correla-
tion coefiicient for the other traits were insignificant.

Fertility

The average fertility percentge for Pekin duck eggs incubated from Fe-
bruary to April ranges between about 75 to 89.3 % (Kamar, 1962). Haffez
(1970) found that fertility average rangs between 73-33 to 82.77% in Pekin
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eggs incubated from February to May. Cooper (1955) found that the max-
imum fertility was in April and J une, while the minimum was in July and
September. Tt was found that higher degrees of temperature are, atleast in
part responsible for the summer decline in fertility (Heywong, 1944).

The fertility of medinm (81-90g) and large eggs (91-100g} was greater
than that of the small eggs (70-80g). (Doncey and Cvetamov, 1964) Ha-
flez (1970) found that fertility increases with mereasing egg weight.

The fertility of €ggs with a high index (73-81 7o) was found to be about
37; greater than that of eggs with a low (61-69 %) or medium index (70-72.9°)

There was no appreciable difference between the latter indices (Doncer
and Cvetanov, 1964).

Hatchability

There were seasonal effects on hatchability investigated by many work-
ers,  The hatchability was found to be higher in spring and summer than
during winter (Smith, 1933), while in Egypt the hatches of fall and spring show
higher hatchability than those of winter and summer (El-Ayadi and Hl-Ibiary,
1957). The maximum hatchability occurred in July and  September, and
the minimum was in May and June (Haffez and Kamar, 1953).

Egg weight was not correlated to hatchability when eggs were classified
into 17 weight groups, but when they were grouped into three weight groups,
the medium class (87-100g) had the highest hatchablility (Hornova er al.,
1958).  However, the highest hatchability was also recorded for eggs weigh-
ing 72-59. Haffez, 1970).

Doncev and cvetanov (1964) found that hatchability of mediom eggs
(81-90g.) was greater than that of small (70 - 80 g.) and large cggs (51-100g).

There was no appreciable difference in the hatchability of fertile eges
with a low, medium and high index (61-69.9%, 70-72.99 and 73-81 % resp-
ectively.

The hatchability percentage of total ggs set and for fertile eggs ranges
from 27.23 to 41.11% and from 33.17% 1o 54.629 respectively  (Ha-

ffez, 1970). Morcover, she found that hatchability was not affected when cggs
held till 7 days.

Embryonic mortality

Imbryonic mortality in chicken accurs at any time from fertilization till
the day of hatching.
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There are many genetical and environmental factors affecting the rate
of embryonic mortality during and before incubation (landauer, 1948 and
Romanofl, 1949). '

The cause of embryonic mortality may be due to one' or more of the
following” factors : egg quality, changes in metablic rate and environmental
temperature (Henderson, 1930, Taylor et al, 1933 and Barrot, 1937).

Inbreeding lead to a slight increase in embryonic mortality during the
first week of imcubation. . This increase was higher from the I8th day till
the end of incubation period (Byerly et al, 1934).

Materail and Methods

The investigation was carried out at the Poultry Research Station, Facu-
Ity of Agriculture, Cairo University.

The work has been dope on white Pekin duck, through two successive
hatching seasons. The first season was during the period from January to
May and the second was from January to April the next year.

Eggs wete coliected and Kept for a period not less than 24 hr, and not
more than 7-10 days. Before incubation they were given a serial number

; ; . . width
and measured for the two axis to detzct the egg index { Eld—m % 100). The
ng
cggs were candeled to exclude the unsuitable ones for incubation (invisbile

crack, malposition of the air space and poresity of the egg shell.

Throughout the incubation period, candling was performed twice : at
the 8th and the 22nd day of incubation. Dead and uphatched embryos
were cxamined to determine their age.

Fertility was estimated as the percentage of fertile eggs to total egg
set. Hatchability was estimated as the percentage of the healthy duckling
hatched on the 28th. day of incubation to the total fertile eggs.

Embryonic mortality was estimated as a percentage of embryos died in age
less than 8 days (first week W,) and embryos died in age 8-21 days (second-
and third week W,-1-,) and that died in age 22 - 23 days of incubation (fou
rth week W,.).

Analysis of variance was carried out, according to Snedecor (1956)
for testing the difference in fertility, hatchability, and embryonic mortality
between years and months. This was done after the percentage were trans-
ferred to their corresponding angles, the angle being equal to arosin percen-
tage.

Egypt. J. dnim. Prod. 24, No, 1-2 (1964)
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Results and Discussion
Fertility

In the present study the highest fertility percentage was obtained in May
and February in the first year, and only in February in the second year
(Table 1). Kamar (1962) and Haffez (1970) obtained the maximum fertility
in March, The minimum fertility was in April wihch agrees well with that
obtained by Kamar (1962) and Haffez (1970).

TABLE 1. Percentage of fertility in Pekin duck eggs

1]
Years Total
1971 ; 1972

No. egg | % fer- No. egg | 97 fer- No. egg | 2% fer-

set tility set tility set tility
Janpary . . . . . . 86 _ 80.23 142 84 .51 228 82.59
Februaty. . - . - . 662 85.20 626 $8.82 1288 86.96
Winter. . . . . . . 748 _ 84 .63 768 88.02 1516 £86.35
March . . . .. . 935 84.60 686 84..26 1621 84.45
April . ... .. | 349 78.22 143 83.22 492 79.67
May. . . . .. . . 19 89.08 = = 19 89.08
Spring . . . . . . 1403 83.39 829 84.08 2232 83.65
Fotal' o ¢ D wa e s 2151 8382 1597 85.97 3748 84.74

The overall fertility during the period of study was 84.74 + 7.039/.
- This result is slightly higher than those obtained by kamar (1962) and Haffez
(1970).

The analysis of variance (Table 2) showed that the differences in fertility
between years and between months were insignificant.

The effect of egg size and index on fertility.

a— Effect of egg length

The eggs were classified according to their length into five classes (5.0-
5.5, 5.6 - 6, 6-1-6-5, 6.6-7-0 and more than 7-1 c.m ). It was found that

Egypt, |- Anim. Prod. 24, No, 1-2 (1984)
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fertility increases with the increase of the egg length. A positive signific-
ant correlation ( r = 0-82) between the two traits was found (Table 3 and
Fig 1 a).

TABLE 2. Analysis of variance of fertility iy ducks,

!
Source of variation | d.f 8.8, ' B.ss F

R '_R s TS . SRS O
|

Between yoars . ‘ 1 32.9004 32.9004 | 1.55

Beiween months | .|’ 4 | 121 .2353 | 30.3088 [ .44

Error . . 9 | #02.0273 j 211483 f

Total . 24 | | |

356.1630 ‘

PABLE 3. giaet of ega length on fertitity and hatchabiiity,

| | | |
|

|
!
Egg length | 5055 | 56-6.0
| )
!

6.1-6 5 .! 6.6—7.0 | More than
o) : s | i ; C he
il i GoalE oo = TR | NP U
* f
J ‘ ; | |
% Fertilits A A B e | 55.52 892 | 100 %
| i | |
74 Hatchability [ 24.00 ' @77 | 2722 0 313 ‘[ 33.33%

| | |
i | ; i i

b Effecr of egg widith

The eggs were classified into five classes according to their width 3.9-
4.1, 4.2.4.3, 4.4-4.5 4.6 - 4.7and 4.8.5.0 ca.).  The fertility percentages
were 7376, 7802, 86 129, 87.61 and 83.54 %, for the five classes, respectively.
It can be seen that fertility incicases with the increase of the egg w dth until
the fourth class (4.6-4.7 em), then it decreases again in the fifth class (Table 4
and Fig. 1), - ' ' J

A positive insignificant correlation was found between the egg width and
fertility (r=0.25),

Egypt. J. dnim. Prod. 24, No. 1.2 (1984)
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Fig. 1 Relationship between Egg measurements and Fertility.
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TABLE 4. Effect of egg width on fertility and hatchability,

F
Egp width 3.9—4 1 4.2—-43 4.4—4 5 4.6—4.7 4.8—3.0
C C C C C
|
% PFertility . . . . 73.76 ‘ T8.02 86.29 87.61 83 .54 9
% Hatchability . i 16.35 i 26 .80 24 .54 28.94 24.24%
| |

c— Bffect of egg index (widthllength  100).

The eggs were classified into three classes according to egg index, low
(less than 70%), medium (70-74.9%) and (more than 75%). The fertility
values were (82-239, 84.42 and 26-68%) in three classes respectively. This
is in full agreement with that found by Doncey and cventanov (1964) who
reported that the fertility of the eggs with high index (73-81%) was about
37; higher than that of the eggs with low (61-69.92%) or medium (70-72.9%)
index (Fig. Ic). The correlation coefficient (r) was found to be 0.17, which
is insignificant.

TABLE 5. Effect of ege index on fertility and hatchability.

Egg index Less than 40-—74.9 | more than
70% o2t 759
% Pertility. . . . . 82 83 84.42 86.69
9 Hatchability . . 24 .68 25.76 27.48
' |

Haichability

From these data shown in Table 6, it can be concluded that the maxim-
um hatchability in the first year was obtained in January and February, while
in the second year it was achieved in March and February. Considering
average of the two years, the highest hatchability was in February and March
too.The lowest hatchability was in April and May in the first year,and in Aprilin
the second year, and in April-and May considering the average of the two years.
These results agreed with those obtained by Haffez (1970) who found that the
maximum hatchability was in March and the minimum in May and June.

Egypt. J. Anim. Prod. 24, No. 1-2 (1984)
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TABLE 6. Parcontage of hatchability in two vears and thefyr average.

Years |
1971 1972 Total
secompen e L - .
Mo.fer- [No. egg | Hatch/No.fer- No.eggs |Hatch | No.for- No.egg |Hatch
tile hatched| o7 tile  |hatched % tile hatched o
egps ' eggs eggs
January 69 21 30,43 1200 27 | 22.50) 189 48 |25.40
February | 564 172 30.50| 556 173 31111120 345 [30.80
Winter 633 193 30.49| 675 200 29.59(1309 393 (30.02
March 791 147 18.58| 578 . 232 40.1411369 379 [27.68
Aprit  |a13 | 24 8.79] 119 22 ‘ 18.49] 392 46 |11.73
May 106 6 5.66{ — — ‘ —| 106 6 |5.66
Spring 1170 [ 177 | 15.13] 607 | 254 [ 36.44|1067 431 [23.09
Total 1803 370 20 5211373 454 ] 33.073176 824 |25 .94

The overall hatchability was 25.94. This result is much lower than that
obtained by Kamar (1962) and Haffez (1970) who found 57.5% and 42 029
respectively. This difference may be due to genetical differences among po-
pulations used. Moreover, nutritional and environmental comidtions in
the different experiments may also play a role in these differences,

The analysis of variance showed that the differences between months
were significant (Table 7a, b).

The relation between egg measurements and hatchability

a. The effect of egg length
As shown in Table 2 and Fig 2, the hatchability increases with the incre-

ase of egg length. However, this increase is not systematic .The correlation
between these 2 traits was found to be insignificant (r=0.53).

Egypt. ]. Anim. Prod. 24, No, 1-2 (1984)
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TABLE 7. Analysis of varianee of hatchability in ducks.
a) Hatchability from the total eges set

i d.f. ‘ S.8. ; Mi.ss F
Between Years . . .« « o« . v o0 0w 1 399.9053 399.9053 1§.84%#
Between months . . . . . . . . .. 4 789.7876 197.4469 §.32%=
Bror « o~ sv w55 5 o 5w e w n 19 451.1540 23.7449 .
Total 24 | 1640.8469 '
b} Hatchability from the fertile eggs
1 o
d.f. 8.8, M55, ! F
A NS RS ﬁ._,_;
Between years . . . . . . . . .. . i 471.3520 471.3520 i 15. .55
Between months . . . . . . . . . . 4 £86.9934 221.7484 Tyl
B & oo oo o o ipes = 50 8 00 19 576.1102 30.3214
Total 24 z 1934 .4556 !

b Effect of egg width

In the classes of egg measuring as shown in Table 4, it is seen that the
highest hatchability percentage was in the class measuring (4.6 - 4.7 cm).
and the lowest was in the class measuring (3-9 - 4.1 cm). This result is in
accordance with that found between egg width and fertility (Fig. 2b.)

The correlation coefficient was insignificant (r==0.59).

c. Effect of egg index

As shown in Table 5 and Fig. 2 it can be concluded that hatchability incre-
ases with the increase of egg index. It can be concluded that the egg index
is a quick critirion for fertility and hatchability.

This result does not agree with that found by 'Doncev and Cvetanov

(1964). They found in ducks that there was on appreciable difference in hat-
chability or fertile eggs grouped into three index classes.

Egypt. . Anim. Prod. 24, No. 1-2 (1984),
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Fig. 2. Relationship_between egg measurements and haichability.
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The correlation between egg index and hatchality was found to be sign-
ificant (r—-0.78).

Embryonic mortality

Embryonic mortality was estimated for each year separately, A combined
estimate was also determined for both years jointly (Table 8).

TABLE 8. Embryonic mortality parcaniage during incubation period,

Years % embryonic morialify 24.hr '!l--S da:,’s‘I 9--21 2328 J Total

SN S Sl b R S
‘f i

1971 | OF fertile cggs [ 12,59 ‘ 26.40 | 11.9g | 288 | 7.5

Of total embr. morts. ‘ 15 84 | 33.22 ’ 15.07 | 3587 I 100

1972 | Of fertile eggs | 728 ‘ 2615 | 9,10 J 2440 | 66593

| OF total embr. mortal, ! 10 83 [ 39.07 | |3_60|‘ 36.45 | 1002

Average | Of fertile epgs | 10.30i 26.29 .m.‘fz:f 2&73{ 74,06

Of total embr. mortal, l\ 13.91 | 35.50 | 1450 | 36.09 | 1007

In the fertile egg group the embryonic mortality was generally high (79 .48,
66-93, and 74.06 7 for the fivst , second and the average of the two years res-
pectively),

In the first 24 hr of incubation, the embryonic mortality was 12.59, 7.28
and 10309 for the first, second and the average of the two years, respectively.
These values represent about 15.84, 10.88 and 13.9] 7, of the total dead emb.
ryos for the same periods. The dead embryos of this groups were characteri-
sed by the blood rings and blood spots and they were very tiny to be exami-
ned for any abnormalities. The appearance of their underloped blood jslands-
as blood rings or blood Spots may be due to one or more factors such as the
effect of storage period on {he Zygotes, variability of the ova or the sperms,
chemical structure of the CEE contents, or it may be due to lethal factors (Kau-
fman, 1948, and Ragab and Helmy (1959),

The embryonic mortality in the rest period of incubation had two pea-
ks as shown from the mortality curve (Fig. 3). The first cne acenrred during
the first week (W), where 2640 Ve 26.15% and 26-29% of the fertile eges
died, which represent about one third of the embryonic mortality, The
second peak accurred during the fourth weeks (W,) where 28.51, 24.40, and
26-73% of the fertile eggs died, which were equal to 35.87, 36. .45, and
36-099 of the total embryonic mortality during the incubation peroid.

Egypt. J. dnim. Prod. 24, No. 1-2 (1954)
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Analysis of variance shows that differences between years and between
months were significant (Table 10).

TABLE 10. Analysis of variance of dead embryos during (he two year exporments,

d.f. S.S. M.ss ¥
Batween years | 1 | 4407037 440.7037 13,553
Between months 4 854 3778 221,0945 6.80%*
I
Brror 19 617.7648 32.4139
Total 24 1942 8463
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