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These investigations were intended to identify the influence of parental flock age at heavy hybrid Ross 308
(usage period) on more important reproductive capabilities (carrying eggs intensity of brood eggs, egg mass,
one day old chick mass, relative chick mass share in complete egg mass) and consumption of food per
processed — hatched chicken (final product of production cycle). Flock usage period lasted for 40 weeks (all
eggs), respectively, 38 (brood eggs) weeks and there was possibility, based on achieved results, with
evaluation of phenotype correlation, to get some concrete conclusions about the age influence on analyzed
parameters during mentioned flock rising period. Phenotype correlation among investigated characteristics has
been identified since second half of parental flock using period, since 41st week age (20th carrying eggs week)
up to the end of production process when parental flock was 61 week old (41st egg production week). Flock age
has statistically important positive (P < 0.05) influence on carrying eggs intensity of brood eggs until 49st week
(rp = 0.391) and on percentage of chicken feasibility regard the complete number of inputted eggs until 50th
week (rp = 0.434). There was statistically significantly increasing of egg mass and one-day old incubated
chicken mass (P < 0.001) as parental flock was older. Complete correlation connectivity has been identified
between egg mass and absolute chick mass (P < 0.001), while very strong (P < 0.001) or strong (P < 0.01)
correlative connectivity between egg mass and relative chick share [(chicken mass/egg mass) x 100]. Further
more, we determined negative correlation between eggs age and food consumption per hatched chicken for all
time of breeding broiler parents, except 61st week when we determined positive coefficient of phenotype
correlation (rp = 0.062), but statistically inconsequent.
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INTRODUCTION

Beside genotype, technology of rising, nutrition and ascertained by numerous authors as: Cooper and Rowell

health care (bio security), significant place belongs to
parental flock age (period-rising stadium) in production of
brood eggs and their incubation characteristics. That age
of broiler parents (beside genotype and majority of para-
genetic factors) impacts on intensity of carrying brood
and fertilized eggs and therewith on new laid chicks were
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(1958), McDaniel et al. (1981), Eslick and McDaniel
(1992), Elibol et al. (2002), Elibol and Brake (2003, 2004),
Savic et al. (2004), Mitrovic et al. (2005) and Abiola et al.
(2008). Most authors emphasize that youn-ger flocks
(age between 29 and 41 weeks), comparing with older
flocks (ages between 52 and 68 weeks) achieve,
statistically considerably larger intensity of laying brood
and fertilized eggs and thereby larger percentage of new
laid chicks from total number of incubated eggs.

It is well known that egg mass grows as parental hen
flock is older and incubated chick mass gets to its



maximum at the end of productive cycle (Weatherup and
Foster, 1980; Asusquo and Okon, 1993; Adams and Bell,
1998; Smith, 2000; Barnett et al., 2004; Maiorka et al.,
2004; Hamidu et al., 2007; Sahin et al., 2009). Further-
more, hen age also has influence on yolk share, egg
white and egg shell in total egg mass (Fletcher et al.,
1981; Akbar et al., 1983; Curtis et al., 1985; Butcher at
al., 1991; Danilov, 2000; Luquetti et al., 2004), also on
egg mass, chick’s mass and relative share of chick mass
in total egg mass (Luquetti et al., 2004).

All these researches pointed out that there is a certain
phenotypic, correlative connectivity between parental
flock age of different species and types of poultry, caring
eggs intensity, brood egg mass and one day old chicks
mass. That was how Perényi and Suté (1980) and

Mitrovic et al. (1998) identified high (rp = 0.82) and strong

(rp = 0.73) correlate connectivity between turkey eggs
mass before incubation and mass of one day old dried
turkey chick. Perényi et al. (1985). Besides that, identified
strong correlate connectivity among number of incubated
eggs and number of incubated turkey chick per average

layer (rp = 0.83), while Djermanovic et al. (2008) at broiler
parents of Ross 308 hybrid identified strong, middle and
week phenotypic correlate connectivity between age of
flock and carrying eggs intensity of brood eggs that are
50 weeks old.

The aim of this work, as regard the mentioned, was to
analyze reproductive capabilities of parental flock Ross
308 hybrid which was raised on the farm in Serbia. Usage
period of parental flock lasted relatively long time (40
weeks). There was possibility of calculating phenotypic
correlation and based on achieved results to conclude
something concrete about influence of age on productive
indicators (carrying eggs intensity of brood eggs, food
consumption per hatched chick, incubation results, egg
mass, one day old chicks mass and relative share of
chick in egg mass). Something about rising of mentioned
parental flock and analyzing the period until it is
economically improved. Established results can help as
bases for further research, aiming for improvement of
productivity of broiler parents with different genotypes.

MATERIALS AND METHODS

The research was carried out in 2008, on farm in central Serbia,
where the main activities were exploitation of Ross 308 strain’s
broiler breeders as well as incubation of their eggs.

The period of broiler breeders exploitation lasted 38 weeks
(between the age of 24 and 61 week). During the mentioned period
applied technology was adjusted due to official recommendations
(www.rossbreeders.com). Nutrition, water supplying, ventilation and
photoperiod were automatically adjusted due to proper program.
There was 5200 birds in the flock where the sex ratio was 173 :
10,559 (at the age of 24 weeks).

During the period between age of 21 and 61 weeks, the most
important parameters of production and reproduction of broiler
breeders were monitored (body weight, mortality and culling, feed

consumption, etc.). The most important issues in this paper were
rate of lay, weight of breeding eggs, the results of incubation,
posthatch body weight and the correlations between mentioned
parameters. Briefly, the goal of this research was to find out how do
the monitored parameters effect each to other, particularly the
correlations between the flock age and weight of brood eggs.

During the entire period exploitation, number of laid eggs was
monitored on daily base and those data was rearranged due to
weeks, which is presented in tables as absolute and relative values
(the beginning, peak and the end of period of exploitation).
Measurement of breading eggs weight was carried out every week.
600 of randomize sampled eggs were measured over a 14 days
interval and presented in tables.

The number of hatching eggs, number and rate of fertile eggs
and of newly hatched broiler chick, posthatch body weight and
hatch weight relative to egg weight were monitored in the hatchery.
Those parameters were monitored weekly or in the other words for
every cycle of incubation. Hatching eggs were 2-5 days old. After
the hatching (once in a week), body weight of 500 one day old
broiler chicks was measured. Those chicks were sampled by the
randomized mode.

The basic processing of obtained data was carried out according
to common statistical procedures (descriptive statistics). The
coefficient of phenotype correlations between analyzed traits were
calculated by the usage of appropriate software (SAS, 2000).

RESULTS AND DISCUSSION

It is well known that percentage of egg production,
fecundity and hatchability, regardless of the hen type,
after the beginning, rises and reached peak at certain
age, after which they decrease. It is therefore advisable
to the farmer to pay attention to the right selection of the
genotype (hybrid) and the use of adequate (appropriate)
breeding and incubation technology of the fertile eggs in
order to produce as much chicks as possible, since they
are the final product of the parent production.

There is no domestic (local) chick hybrid in Serbia, so
brood eggs or one-day-old parent chick was imported.
Consequently, a significant number of authors in their
researches (published works) concluded that genetic
potential of imported broiler breeders increased in Serbia
(whereas enough data have not been used) and that
usage period and basic productive-reproductive results
were under expected technological normative, predicted
by inventor of that hybrid. In the global level, in the last
ten years, productive potential of broiler parents has been
improved, but still on unsatisfactory level compared to
genetic potential predicted in technologies normative for
risen hybrid.

st
Rising (usage) broiler parents started on the 21 week,

while egg production started on the 22 week (carrying
eggs intensity over 5%). When broiler breeder age was
23 weeks old, carrying egg intensity was over 10%; but
eggs were small (under 50 g) and were not used for
hatching. That means the production of egg started on

24 week (brood eggs) and lasted until the 61  week of

parental flock age, so production period of brood eggs
producing and one-day-old broiler chicken, lasted for 38



Table 1. Summary revival of production brood eggs and broiler chicken of analyzed parental flock.

Traits Weeks of age/ Hatching eggs Broiler chickens

production Eggs % Carrying Chicks % Laying

Beginning of hatching egg production 24 (1) 0.87 12.38 0.57 65.71
Maximum production of hatching eggs 32 (9) 5.50 78.57 451 81.92
Maximum laying of broiler chickens 38 (15) 5.18 74.05 4.68 90.25
The end of the production cycle 61 (38) 2.19 31.25 1.16 63.22
Total 61 (38) 157.70 59.29 128.07 81.21

weeks (Table 1).

Analyzed parental flock accomplished the smallest
intensity of carrying eggs intensity at the beginning of
productive cycles and few weeks before the end of usage
period, carrying eggs intensity under 50%. The bes

S
intensity was achieved between the 29 and 41 week
(over 70%), while maximal intﬁgsity of carrying eggs
intensity was achieved on 32  week and it was 78.57%,
in that week; production was 5.50 gggs per settle layer

(Table 1). From the 24 to 61 week (38 weeks of
production cycles), 157.70 brood egg per settle layer was
produced, which is almost 2 eggs more than techno-
logical normative. However, the percentage of incubating
as regards the number of incubated eggs was firmly
lower, because production per settle layer was around
128, which was about 10 chicks less than technological
norm. Weekly observed, it can be noticed that analyzed

parental flock, when it was younger, between the 30 to

40 week, achieved the biggest percentage of incubating
as regards the number of incubated eggs (between 80

and more than 90%; maximum 34 week — 90.25%).
Savic et al. (2004) and Mitrovic et al. (2005) came to the
similar conclusion. Cooper and Rowell (1958), McDaniel
et al. (1981), Eslick and McDaniel (1992), Elibol et al.
(2002) and Elibol and Brake (2003, 2004), concluded that
breeder age effect on percentage of chick incubating,
noticing also that younger flock (age 31, 37 and 41
weeks) give significantly higher incubating percentage as
regards the number of brood eggs (89.3, 91.08 and
90.32%) compared to older flock (age 52 weeks - 84.3%;
59 weeks - 86.77% and 63 weeks - 86.31%). Achieved
results about incubating chick percentage in our resear-
ches were somewhat inferior compared to cited authors,
which is understandable in a way considering that the
percent of hatchability is covering the number of incu-
bated, not fertilized eggs. In the work, we did not show
incubating percentage from the number of brood eggs
because incubated eggs were measured individually and
not brood eggs.

Table 2 presents average values of mass, absolute and
relative measures of variation on fertile and laid dried
chicks. The flock became older, while brood eggs mass,
incubation and the number of dried chickens increased.

t
On the 24  week, average mass of brood eggs was

st
51.29 g, of chicks 31.76 g and on the 61 week (38

weeks of flock using), 67.22 or 44.48 g. Weekly observed
absolute (S) and relative (CV) measures of variation were
almost the same for average brood eggs mass and
incubated chickens (exception of arithmetic point are
relatively small), while the mistake of average value was
on satisfactory level and was 600 (brood eggs); in other
words, 500 (incubated chickens), considering especially
that the number of repeating (size of sample) was big.
Our findings on how the flock becomes older, the egg
mass increases, as well as increase in the mass of
incubated chickens, are also in agreement with the
reports of other researchers (Luquetti et al. 2004; Maiorka
et al. 2004; Barnett et al. 2004; Sahin et al. 2009).

Luquetti et al. (2004), at the heavy hybrid Cobb 500
parental flock which was 30 weeks old, identifjed that the

average egg mass was 58.3 g and in the 60  week 68.2
g, while the average chicken mass, two hours after

incubating, was 42.2 g (30 week) and 48.6 g (60
week). Studying hybrid Cobb 500 and Ross 308, Maiorka
et "’{Ih (2004) found thalthaverage egg mass was 53.90 g

(30  week) and in 60 week 65.92 g, while mass chicks

were 41.80 g (30t week) and 45.63 g (60t week).
According to the newest research carried out by Sahin et
al. (2009), by incubating from the light eggs (57.95 @),
middle weight eggs (62.76 g) and heavy eggs (67.15 @),
they got chicks whose approximate masses were 38.00,
41.20 and 43.79 g. The biggest relative share of chicks in
egg mass was at the middleweight eggs (65.65%) and
that means the smallest lost of egg mass than at the light
eggs - 65.57% and the smallest at the group of heavy
eggs - 65.21%. Bigger relative share of chick in egg mass
were gotten by Barnett et al. (2004). At the flock aged
from 48 to 56 weeks, authors identified eggs mass of
64.40 g, chickens mass of 44.7 g and relative share of
chicken in egg mass of 69.90%. In our researches, during
whole usage period of Ross 308 hybrid broiler parents,
average egg mass was 62.03 g and incubated chickens
39.85 g, while relative chick share in egg mass was
64.12%. Based on exposed, it is hard to bring conclusion
about relative chick share in egg mass because the
technique, especially, the measuring time of incubated
chick, was different in mentioned researches, but surely



Table 2. Average values (;() and variability mass of eggs and one day old chickens mass (g).

Weeks of age/ Mass of eggs, g (h=600) Chick's mass, g (n=500)
Production - - S C.V. - - S C.V.
X SX X SX
24 (1) 51.29 0.16 3.83 7.47 31.76 0.11 2.38 7.49
26 (3) 52.01 0.16 3.90 7.50 32.27 0.11 2.40 7.44
28 (5) 55.40 0.17 4.15 7.49 34.35 0.11 2.55 7.42
30 (7) 55.52 0.17 4.17 7.51 34.20 0.11 2.54 7.43
32(9) 57.84 0.17 4.25 7.35 35.87 0.12 2.65 7.39
34 (11) 59.05 0.17 4.30 7.28 36.37 0.12 2.68 7.37
36 (13) 60.81 0.17 4.30 7.07 37.82 0.12 2.77 7.32
38 (15) 62.55 0.18 4.35 6.95 39.10 0.13 2.85 7.29
40 (17) 62.85 0.18 4.41 7.02 39.34 0.13 2.87 7.29
42 (19) 63.00 0.18 4.45 7.06 39.37 0.13 2.83 7.19
44 (21) 63.97 0.18 4.51 7.05 40.89 0.13 2.86 6.99
46 (23) 64.86 0.19 4.60 7.09 42.19 0.13 2.96 7.02
48 (25) 65.10 0.19 4.64 7.13 43.86 0.14 3.08 7.02
50 (27) 65.45 0.19 4.67 7.13 44.11 0.14 3.15 7.14
52 (29) 66.18 0.19 4.74 7.16 44.61 0.14 3.21 7.20
54 (31) 66.48 0.19 4.79 7.20 44.21 0.15 3.26 7.37
56 (33) 67.02 0.20 4.86 7.20 44.35 0.15 3.28 7.40
58 (35) 67.22 0.20 491 7.30 44.43 0.15 3.30 7.43
60 (37) 67.11 0.20 4.94 7.36 44.36 0.15 3.33 7.51
61 (38) 67.22 0.20 4.99 7.42 44.48 0.15 3.36 7.55

1 2 3
Standard error of mean; Standard deviation; Coefficients of variation, %.

can be said that the heaviest chicks incubated from the
heaviest eggs and contrary.

The age of broiler parents has influence on production
and reproductive performances which is shown in
correlation coefficients presented in Table 3. ot

From second half of egg production, exactly from the 41
week, age statisticalm has positive effect on carryigg eggs
intensity upon the 49  week of production. In the 41  week,
very strong correlate connectivity has been identified and
coeffictiﬁnt of correlation was rp = 0.705 (P < 0.001) and on

the 49 week slim correlate connectivity

and coefficient of correlation r, = 0.391 (P < 0.05).
Between age and incubating percentage on the 41% week
of production, complete correlate connectivity was
identified and coefficient of correlate connectivity was ry, =
0.922 (P < 0.001). From mentioned flock age, the
percentage of egg incubating gradually decreased and on
the 50" week, between mentioned characteristics middle
correlate connecti\/,[ilgy was _identified (r, = 0.434, P <
0.05). From the 50 or 51 week age has no statistical
significant influence (P > 0.05) on carrying eggs intensity
and incubatisr%g percentage from incubated eggs, except
on the 61 week (end of productive cycles) when

negative correlation coefficient between age and carrying
eggs intensity of chicks from the number of input, was

identified (rp =-0.407) and was statistically significant (P

< 0.05). From the data in Table 3, it can be seen that
complete correlate connectivity was identified (P < 0.001)
between broiler parents age, egg mass and chick mass.
Food consumption per hatched chicken in all productive
cycle was on satisfactory level because all time of
breeding of parent flock coefficients of phenotype

correlation were negative (except the 61  week), sta-
tistically approved to the length of the 52 week (P <

0.05) and from the 53r till the 61 st week, ascertained
coefficients of correlation between flock age and food
consumption per hatched chicken were not statistically
relevant. (P > 0.05). Between egg mass and chicken
mass, complete correlate connectivity was also identified
(P < 0.001) and between egg mass and relative chick
share, strong and very strong correlate connectivity were
identified and calculated coefficients of correlation were
statistically significant (P < 0.001, P < 0.01).

Mitrovic et al. (2005) identified at Arbor Acres hybrid
parental flock, similar coefficient of phenotype correlation
between age and carrying eggs intensity and percentage
of chicks incubating from the number of incubated eggs
and statistically significant coefficient of phenotype

correlation was identified on the 58~ week (rp = -0.362,
P < 0.05), three weeks earlier than in these researches.



Table 3. Phenotype correlate connectivity among flock age: carrying eggs intensity of brood eggs (%),
percentage of egg incubating, brood eggs mass (g) and chick mass (g), food consumption per hatched chick;
brood eggs mass (g): chicks mass (g) and relative chick share in egg mass (%).

Breeder age Coefficients of phenotypic correlation r(p)

(wk) r r r r r r r
41. 0.705 0.922 0.982 0.985 -0.606 0.998 0.648
42. 0.672 0.904 0.978 0.953 -0.589 0.998 0.676
43, 0.634 0.876 0.974 0.955 -0.572 0.998 0.700
44. 0.596 0.840 0.973 0.960 -0.555 0.996 0.671
45. 0.558 0.784 0.971 0.965 -0.535 0.993 0.664
46. 0.520 0.721 0.976 0.974 -0.515 0.991 0.670
47. 0.478 0.654 0.970 0.972 -0.489 0.980 0.624
48. 0.436 0.587 0.967 0.975 -0.465 0.974 0.635
49. 0.391 0.518 0.962 0.975 -0.441 0.971 0.654
50. 0342 0.434 0.963 0.980 -0.416 0.969 0.674
51. 0206~ | 0358 | 0963 0.982 -0.391 0.968 0.695
52. 0247 | 0280 | 0961 0.983 -0.363 0.969 0.714
53. 0203 | 0208 | 0959 0.980 0337 | 0970 0.730
54. 0157~ | 0143"° | 0.957 0.980 0311 | o971 0.743
55. 0103~ | 0080 | 0957 0.979 0281 | 0973 0.756
56. 0036~ | 0014 | 0956 0.977 0250 | 0974 0.764
57. 0023 | 00527 | 0955 0.974 02117 | 0975 0.771
58. 0087 | 01277 | 0.954 0.972 0169~ | 0976 0.778
59. 0148 | 02197 | 0951 0.905 01217 | 0977 0.783
60. 0212 | -0316 | 0948 0.964 0046 | 0978 0.789
61. 0275 | -0407 | 0945 0.961 0062 | 0979 0.794

Age x carrying eggs intensity of brood eggs (%); Age x percentage of egg incubating; Age x egg mass (%), Ag X chick mass

(9) Age x food consumption per chick; Egg mass (g) x chick mass (g);

rs1i“'~gniﬁcant difference (P < 0.001);
non-significant (P > 0.05).

Between mentioned characteristics at Ross 308 heavy
line hybrid, Djermanovic et al. (2008) identified
statistically sjgnificant (P < 0.05) coefficient of correlation

upon the 49 week whose value was rp = 0.391 (age x

carrying eggs intensity) and rp = 0.439 (age x percentage of chick
incubating). Beside that, aythors determined that

there were, till the 56  week of age, negative statistical
significant correlation (P < 0.05) between flock age and
food consumption per chick (rp =-0.343) and from the

57 till the 61  week, as well, negative coefficients of
correlation that were not statistically significant (P > 0.05).
Similar correlation connectivity between mass of turkey
eggs before incubation and mass of one day old dried

turkey (rp = 0.82; rp = 0.73) was identified by Perényi and
Saté (155)80) and Mltrowc et al. (1998) and significantly
stronger correlation connectivity between the number of
incubated eggs and number of incubated turkey per
average layer (rp = 0.83) was identified by Perényi et al.
(1985).

Egg mass (g) x relative chick share (%),  Statistically

Statistically significant difference (P < 0.01); Statistically significant difference (P < 0.05);

Conclusion

The analyzed parental flock of Ross 308 hybrid gave
solid results in most of the parameters. It showed
somewhat shorter exploitation period (38 weeks, 61
weeks of age) than expected, although their genetical
potential was not fully utilized. The calculated phenotypic
correlation coefficients and the level of the statistical
significance were between the age and production
intensity and percentage of chick hatchability. However,
food consumption per reproduced chick were on
satisfactory level and in limits with technological standard
for respective hybrid. Nevertheless, derived results show
that there is a merit in parent deposition after 61 weeks of
age, which is not in agreement with technological
standards, which recommend the use of the reproduction
flock of 65 weeks.

In the end, we can say that these explorations were
initial stage and even preliminary, but in the nature of



accompanying parameters and derived data, handled
with adequate mathematical and statistical methods, they
give precise contribution to the perception of realistic
situation in success of breeding broiler parents in the
time. At the same time, they give starting point for further,
supplemental exploration with a view to increasing
production of qualitative broiler chicks and thus at most,
demonstration of genetically potentiality broiler parents,
both in terms of period of exploration (eksploitation) and
in view of productivity.

REFERENCES

Abiola SS, Afolabi AO, Dosunmu OJ (2008). Hatchability of chicken
eggs as influenced bz turning frequencz in hurricane lantern
incubator. Afr. J. Biotechnol. 7(23): 4310-4313.

Adams CJ, Bell DD (1998). A model relating egg weight and distribution
to age of hen and season. J. Appl. Poul. Results 7: 35-44.

Akbar MK, Gavora JS, Friars GW, Gowe RS (1983). Composition of
eggs by commercial size categories: effects of genetic group, age
and diet. Poultry Science 62: 925-933.

Asusquo B, Okon B (1993). Effects of age in lay and eggs size on
fertility and hatchability of chick eggs. Nig. Journal Animal Production
20: 122-124.

Barnett DM, Kumpula BL, Petryk RL, Robinson NA, Renema RA,
Robinson FE (2004). Hatchability and early chick growth potential of
broiler breeder eggs with hairline cracks. Journal Applied Poultry
Results 13: 65-70.

Butcher G, Miles R, Nilipour A (1991). La calidad del cascarén del
huevo. Industria. Avicola 38: 9-10.

Cooper DM, Rowell JG (1958). Relations between fertility, embryonic
survival and some semen characteristics in the chicken. Poultry
Science 37: 699-707.

Curtis PA, Garder FA, Mellor DB (1985). A comparison of selected
quality and compositional characteristics of brown and white shell
eggs. |. Shell quality. Poultry Science 64: 297-301.

Danilov RV (2000). Effect of hen's age on qualitt'){ of hatching eggs and

embryonic development. Proceedings of 21~ World's Poultry
Congress, Montreal, Canada. CD-ROM (WPSA).

Djermanovic V, Mitrovic S, Petrovic M, Cmiljanic R, Bogosavljevic-
Boskovic S (2008). The influence of age on more important
productive-reproductive characteristics of Ross 308 broiler hybrid
parents. Biotechnology in Animal Husbandry, Vol. 24, Spec. Issue,
225-235. Belgrade-Serbia.

Elibol O, Brake J (2003). Effect of frequency of turning from three to
eleven days of incubation on hatchability of broiler hatching eggs.
Poultry Sci. 82: 357-359.

Elibol O, Brake J (2004). Identification of critical periods for turning
broiler hatching eggs during incubation. British Poult. Sci. 45(5): 631-
637.

Elibol O, Peak SD, Brake J (2002). Effect of flock age, lenght of egg
storage, and frequency of turning during storage on hatchability of
broiler hatching eggs. Poult. Sci. 81: 945-950.

Eslick MI, McDaniel GR (1992). Interrelationships between fertility and
hatchability of eggs from broiler breeder hens. J. Appl. Poult. Results
1: 156-159.

Fletcher DL, Britton WM, Rahn AP, Savage S| (1981). The influence of
layer flock age on egg components yields and solid content. Poult.
Sci. 59: 983-987.

Hamidu JA, Fasenko GM, Fedds JJR, O'Dea EE, Ouellette CA,
Wineland MJ, Christensen VL (2007). The effect of broiler breeder
genetic strain and parent flock age on eggshell conductance and
embryonic metabolism. Poult. Sci. 86: 2420-2432.

Luquetti BC, Gonzales E, Bruno LDG, Furlan RL, Macari M (2004). Egg
traits and physiological neonatal chick parameters from broiler
breeder at different ages. Braz. J. Poult. Sci. v.6/ n.1/ 13-17.

Maiorka A, Santin E, Silva AVF, Routman KS, Pizauro Jr.JM, Macari M
(2004). Effect of broiler breeder age on pancreas enzymes activity
and digestive tract weight of embryos and chicks. Brazilian Journal of
Poultry Science v.6/ n.1/ 19-22.

McDaniel GR, Brake J, Bushong RD (1981). Factors affecting broiler
breeder performance. |. Relationship of daily feed intake level to
reproductive performance of pullets. Poult. Sci. 307-312.

Mitrovic S, Mijatovic M, Bogdanovic V, Bakic S, Milanovic Z (1998).
Phenotypic variability and correlations of quantitative traits of
turkeyes-hybrid 2000. Yugoslav Poult. Sci. 3, 1-2: 61-65.

Mitrovic S, Vukadinovic D, Djermanovic V (2005). Phenotypic
correlation between ages and productive and reproductive attributes
of family flock of heavy hybrid of poultry. Poultry, 3-4: 7-13. Belgrade-
Serbia.

Perényi M, Gyorgy L, Sité Z (1985). Az évszakok hatadsa a B.U.T.-7
pulyka szilépéarok tojastermelési tulajdonsagaira. Allattenyésztés és
Takarmanyozas Tom. 34 (4): 345-348.

Perényi M, Suté Z (1980). A pulyka kaltetdtojasok sulya, az embrio és
napospulyka sllya kozotti osszefuggések vizsgélata.
Baromfitenyésztés és Feldolgozas 3: 108-114.

Sahin HE, Sengor E, Yardimci M, Cetingul 1S (2009). Relationship
between pre-incubation egg parameters from old breeder hens, egg
hatchability and chick weight, J. Anim. Vet. Adv. 8(1): 115-119.

SAS Institute (2000). SAS (Statistical Analysis System). User's
guide:Statistics. SAS Institute Inc. Cary, NC.

Savic D, Savic N, Bakic I, Mitrovic S (2004). Investigation of productive
traits of breeding population of heavy hybrid Cobb. Proceedings of
Research Papers 2: 63-68. Belgrade-Serbia.

Smith TW (2000). Hatching quality chicks. Publication 1182, Mississippi
State University, Cooperating with U.S. http://www.msstate.edu/dept/
poultry/exthatch.htm.

Weatherup STC, Foster WH (1980). A description of the curve relating
egg weight and age of hen. Br. Poult. Sci. 21: 511-519.

www.rossbreeders.com.



