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SUMMARY

The experiment was performed in the selection farm of the Agricultural Institute, Stara Zagora,
“Poultry breeding and production technologies™ section in 2008. Eggs produced by turkeys of the
Heavy Meat (HM) strain at the age of 32 and 44 weeks were used. The incubation traits were studied
on all newly-laid eggs with hatching potential. The early embryonic death rate (EED) was determined at
first week of incubation at following defined periods: I — formation of embryonic disk (incubation days
0-3) and II — after formation of the embryonic disk (incubation days 4-7). The embryonic death was
determined by examinations by Day 25 and by the time of placing eggs in the hatching chamber. The
eggs of the Heavy Meat hybrid turkeys, aged 32 weeks, showed a higher fertilization rate — 91.92%,
higher early embryonic death rates: 1.35% up to the 3™ day of incubation and 2.02% up to the 7™ day,
vs. 0.88% (up to day 3) and 0.88% (up to day 7) in eggs laid by turkeys aged 44 weeks. The
hatchability of placed and fertilized eggs was higher for eggs from younger layers (age of 32 weeks)
compared to those laid by turkeys at the age of 44 weeks.
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INTRODUCTION

The efficacy of turkey meat production is
largely dependent on the reproduction traits of
turkeys, i.e. the amount of produced eggs and
their incubation traits The studies of numerous
authors show that different factors have an
impact on the hatchability of eggs. Mater et al.
(1) and (2) reported the effect of the storage
term of eggs with regard to layer feeding
mode (3). French (4) established a different
hatchability and fertilization rate of eggs
depending on their size. Sharlanov (5), having
studied four hens lines, concluded that the
percentage of dead embryos increased in
parallel to increasing the intensity of egg
laying.

The studies of others (6,7,8,9,10)
showed the existence of a relationship
between the incubation properties of eggs and
the age of layers.

Tona K. et al. (11) reported the highest
hatchability and the lowest embryonic death
rate in eggs of broiler parents at the age of 42
weeks. Shevchenko et al. (12) did not observe
any differences in the fertilization rate and the
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hatchability of turkey eggs, produced by
turkeys with various live body weights and at
a various age.

The embryonic death rate also
influences hatchability rates. Brah et al. (13)
classified embryonic death rates in chickens
as early (0-11 days), late (12-22 days) and
pips and observed strong positive genetic
correlations between them (0.498-0.931). The
overall embryonic death rate in this
experiment was between 6.8 and 15.3% over
four generations of two White Leghorn
strains.

In a study on the effect of layer age
upon the quality of their eggs, Silversides et
al. (14) and (15) observed that egg weight
increased together with layer age, as well as
the relative egg yolk content. Christesen et al.
(16) and (17), found out that in turkeys, the
weight of eggs laid at the age of 33-36 weeks
was significantly smaller compared to those
laid by birds at the age of 54-55 weeks.
According to (18), the optimal egg albumen
and eggshell quality was observed by the time
of peak egg production— age of 35 weeks. The
purpose of the study was to determine the
effect of age of turkey layers upon the
incubation and some morphological traits of
produced eggs.
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MATERIAL AND METHODS

The experiment was performed in the
selection farm of the Agricultural Institute,
Stara Zagora, “Poultry breeding and
production technologies” section in 2008.
Eggs produced by turkeys of the Heavy Meat
(HM) strain at the age of 32 and 44 weeks
were used. The turkeys were reared according
to a routine technology used in the selection
farm — on a deep litter in selection nests, 12
turkeys in each, i.e. at an area of 1 m’ per 3
birds. They were fed a standard commercial
diet for turkey layers with metabolisable
energy of 2987.174 and average daily
consumption of 300 g.

Artificial insemination with 0.025 ml
undiluted fresh semen was performed, initially
twice weekly, and then once up to the end of
the period.

The incubation traits were studied on all
eggs with potential for hatching, collected over
3 days. The early embryonic death rate (EED)
was determined during the first week of
incubation. Two periods were defined: 1 —
formation of embryonic disk (incubation days
0-3) and II — after formation of the embryonic
disk (incubation days 4-7). The embryonic
death was determined by examinations by the
Day 25 and by the time of placing eggs in the
hatching chamber.
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The most important morphological
parameters of eggs — weight of eggs and egg
shape index; albumen weight, yolk weight,
and the albumen and yolk indexes; thickness
and weight of the eggshell with the inner
membrane; Roche egg yolk colour scores
were determined in 60 eggs for each of two
studied ages. The measurements of egg
weight, eggshell weight with the inner
membrane, yolk and albumen weights was
done with a precision of 0.01 g on a balance.
The length and width of eggs were measured
with caliper gauge with a precision of 0.05
mm and calculated by routine formulas (19).

The results were presented in
percentage of the total number of studied
eggs.

Data was statistically processed using
the one and two descriptive factor analysis-
ANOVA 2000.

RESULTS AND DISCUSSION

The fertilization rate and the hatchability are
the main parameters that determine the
reproductive performance of economically
important birds. In general, they determined
the production of one-day-old poults. Table 1
shows the results from the incubation of eggs,
produced by Heavy meat turkeys at the age of
32 and 44 weeks.

Table 1: Incubation traits of eggs from Heavy Meat turkeys at the age of 32 and 44 weeks

Age Eggs for Non- | Fertilization, | Dead Dead Dead Hatched | Hatchability, | Hatchability,
(weeks) | hatching, | fertilized (%) embryos | embryos- | embryos | poults, | from being from
pcs. eggs, 3 day - 7 day, 25 day, pcs. hatched fertilized
pcs. pcs. pcs. pcs. (%) (%)
(%) (%) (%)
32 445 36 91.92 6(1.35) | 9(2.02) | 16(3.60) 319 71.69 77.99
44 340 40 88.24 3(0.88) [ 3(0.88) | 19(5.50) 226 66.47 75.33

*Hatchability from being hatched (%)
*Hatchability from fertilized (%)

The data showed a higher fertilization rate of
eggs laid by HM turkeys at the age of 32
weeks — 91.92%. In other studies (9),
fertilization of eggs from the first cycle of egg
laying was lower compared to those obtained
during the second one.

The early embryonic death rate was
determined throughout the I and I
examination periods— at formation of
embryonic disk (0-3 days of incubation) and
after formation of embryonic disk (4-7 days of
incubation). It was higher in eggs produced by
younger turkeys — 1.35% and 2.02% (32-week-
old) vs. 0.88% and 0.88% (44-week-old),
respectively. The hatchability of incubated eggs
and the hatchability of fertilized eggs were

71.69% and 77.99% vs. 66.47% and 75.33 %
in eggs from 44-week-old turkeys. These data
confirm earlier studies which also established
better albumen quality and higher hatchability
of eggs from younger layers (8). The eggs of
older layers were with lower hatchability, but
the poults possessed better growth potential.
The investigation of the main
morphological traits of eggs from Heavy meat
turkey hybrids are presented on Table 2. The
weight of eggs laid by 32-week-old turkeys
was significantly lower than that of the eggs
laid by 44-week-old birds. The difference
between the average egg weights for both
studied ages was 4.3 g at p<0.001. The data
for the egg shape index showed that this
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parameter was good for both ages, as it is
considered that values under 71% and over
74% results in higher number of cracked and
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broken eggs (20), (5). The shape index was
higher at 32 weeks of age, when the eggs were
more rounded (p<0.05).

Table 2: Most important morphological traits of eggs from Heavy Meat turkeys at the age of 32 and 44

weeks, n=60
Age of turkeys (weeks) 32 44
Parameters
X+Sx % of the parameter X +Sx % of the parameter
from egg’s weight from egg’s weight
Egg weight, g 84.67 £0.71*** 88.97+0.70
Egg shape index, % 73.32 £ 0.36* 72.33+0.34
Albumen weight, g 49.20 + 0.56* 58.11 50.89+0.55 57.20
Albumen index, % 7.73 £ 0.22%* 6.81+0.21
Yolk weight, g 26.02 + 0.2]1*** 30.73 28.86+0.26 32.44
Yolk index, % 37.84 £ 0.39*** 34.90+0.21
Eggshell weight (with the inner 9.43 £ 0.11 11.14 9.37+0.09 10.53
membrane), g
Shell thickness, mm 0.44 = 0.009 0.43+0.004
Roche egg yolk colour score 4.53 + 0.06 4.53+0.06
at p< 0.001, p< 0.01, p< 0.05
The eggs from older turkeys contained 1.69 g The results about the relative

(3.43 %) more albumen than those of younger
turkeys (p<0.05). Albumen index was
different at both studied ages. At 32 weeks,
the difference was significant (p<0.01), 7.73
vs. 6.81, respectively. In an earlier study (22)
and (23), it was found that the albumen height
decreased with layer’s age, thus the albumen
index.

With regard to yolk parameters (yolk
weight and index) the differences were highly
significant (p<0.001). The yolk weight of
eggs produced by older turkeys at the age of
44 weeks was higher by 2.84 g (10.91%)
compared to those of 32-week-old birds. The
yolk index was higher in eggs of younger
turkeys - 37.84% vs. 34.90% respectively
(p<0.001).

The data about eggshell weight and
thickness showed that the weight had similar
values for eggs laid by turkeys from both
studied ages: 9.43 g (32-week-old) and 9.37 g
(44-week-old) and were insignificant.

The thickness of eggshell with the inner
membrane is an indirect parameter of egg
hardness. The average eggshell thickness was
0.44 mm (layer age 32 weeks) and 0.43 mm
(layer age 44 weeks).

The intensity of yolk colour determined
on the Roche scale was equal for both studied
ages — 4.53. It is known that yolk colour is
determined by the presence of xanthophyll, a
vitamin A precursor. Therefore, this parameter
is mostly influenced by the feeding mode.

proportions of egg parts vs. the whole egg
weights are shown on Table 2. The albumen
percentage was similar in eggs laid by birds
from both studied ages: 32 and 44 weeks —
58.11% and 57.20%, respectively. The yolk
proportion however was higher in eggs laid by
44-week-old turkeys (32.44% of egg’s
weight) vs. 30.73% from 32-week-old layers.
Silversides F. G et al. (14) observed that the
proportion of albumen and eggshell vs. the
whole egg’s weight decreased with advancing
of layer’s age together with increased share of
the yolk. It was also shown (24) that embryos
from young turkey layers developed more
slowly than those of older layers during the
last week of the incubation. The studies have
shown that these differences were due to the
proportional increase of yolk weight in eggs
of older layers, hence the higher lipid content
of the yolk of the embryo during the final
incubation week.

The relative proportions of the
eggshells for both studied ages were similar
and ranged between 10.53% (44-week-old
turkeys) and 11.14% (32-week-old turkeys).
The investigation of the relationship between
the morphological parameters and the
incubation traits of eggs (21) has shown that
the highest hatchability was that of eggs with
relative proportion of the eggshell over 10%,
that allowed us to conclude that the eggshell
parameters observed in the present study,
were optimal from a biological point of view
for both studied layers’ ages.
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CONCLUSIONS

This investigation has shown that:

L.

The eggs of the Heavy Meat hybrid
turkeys at the age of 32 weeks showed a
higher fertilization rate — 91.92%, higher
early embryonic death rates: 1.35% up to
the 3" day of incubation and 2.02% up to
the 7™ day, vs. 0.88% (up to day 3) and
0.88% (up to day 7) in eggs laid by
turkeys aged 44 weeks.

The hatchability of placed and fertilized
eggs was higher for eggs from younger
layers (age of 32 weeks) compared to
those laid by turkeys at the age of 44
weeks.

The weight of eggs from older turkeys
was significantly higher than that of
younger Heavy meat turkey layers.

The proportion of yolk increased with
layer age, whereas the amount of albumen
vs. the whole egg weight was reduced.
The weight of thickness of eggshells with
the inner membrane changed
insignificantly ~ within an  optimal
biological range for both studied ages.
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