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ABSTRACT: This experiment was aimed to investigate gain of selection for body weight at 8 wks
and its impact on some growth characteristics and performance in Alexandria local chickens. A total
of 1041 selected and 1003 control chicks were produced in first generation from mating selected 11
sires & 110 dames and random mating 10 sires &100 dames, respectively. The results were
summarized that high selection differential 78.82 g. of base generation which caused high selection
gain 60.65 g. for selection criterion (BW8). Realized heritability of selected experiment was estimated
0.77 for BW8. Selection for BW8 was improved body weights with significant differences at hatch,
4 and 12 weeks of ages by 3.23, 29.06 and 145.66 g. , respectively. The same trends of significant
improvement were appeared for body weight gain through the periods from hatch to 4 (0-4), 4-8, 8-
12 and 0-12 wks of ages by 0.92, 1.13, 3.04 and 1.70 g/d, respectively. Besides that, Selection for
BW8 was improved shank length, breast length and breast width at 8 wks of age by 1.11, 0.83 and
1.55 cm, respectively. The corresponding values at 12 wks of age were found 1.06, 1.05 and 1.68 cm,
respectively. On the other hand, results were shown highly significant effect of sex on body weight
at studied ages. Also, highly significant effects of sex were found on daily weight gain, shank length,
breast length and width. These results were indicated that males had higher growth performances
than females. Growth curves for selected and control lines were confirmed that selected line was
improved in growth performance from day-old to 12 wks of age compared by control line. From
these results, we can extrapolate that selection for body weight at 8 wks of age had direct and
correlated improvements on growth performance of Alexandria chickens.
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INTRODUCTION

Chickens are an important source of white
animal protein due to their efficient food
conversion compared with other species of farm
animals (Kosba et al., 2002; Iraqi et al., 2000;
Saleh et al., 2008). Body weight is considered
one of the important quantitative genetic traits
that have a clear impact on the growth
performance of  chickens. Numerous
experiments have been conducted to use
different methods to improve growth
performance. Experiments have shown that
individual selection for body weight at different
ages is an effective selection criterion.

Selection for improved growth and body weight
has been a major focus in poultry breeding
programs  worldwide  (Chambers,  1990;
Havenstein et al., 2003). Genetic selection has
proven to be an effective approach for enhancing
growth performance and increasing body
weights in various chicken lines and breeds.
Local chicken breeds, which are well-adapted to
their respective environments, have also been
targeted for selection efforts aimed at improving
their growth traits.

Local developed strains were considered
significant as one of the sources of white meat in
Egypt. These strains exhibited a low growth rate
and poor feed efficiency, resulting in lower meat
yield compared to commercial broiler strains
(Kosba, 1966). Although local breeds are highly
adapted to Egyptian environmental conditions
and has high viability and good taste, which
causes breeders to prefer local strains. Several
studies have reported significant improvements
in body weight and growth traits in Alexandria
chickens through the application of selection
programs aimed at enhancing these traits
(Mashal, 2018; Hasan, 2019; Fouad et al., 2023).
Moreover, the Alexandria breed is a locally
developed chicken line in Egypt, known for its
adaptability to the region's harsh environmental
conditions. Moreover, Alexandria chickens have
exhibited relatively low growth rates and body
weights compared to commercial broiler strains
(Eltanahi et al., 2011). To address this limitation,
selection breeding programs have been
implemented to improve the growth
performance of this local breed. Researchers
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confirm that the body weight trait had high
heritability (h?) and high positive correlation
coefficients with many growth traits like growth
rate, daily weight gain, and body measurements
(Abd EI-Karim and Ashour, 2014; Nassar et al.,
2018; Abuzaid et al., 2019; Boutrous, 2021;
Fouad et al., 2023). The aim of the present study
is to evaluate the effect of selection for body
weight at 8 weeks on body weight and growth
performance of Alexandria local chickens
MATERIAL AND METHODS
This Experiment was carried at the Poultry
Research  Center, Poultry  Production
Department, Faculty of Agriculture, Alexandria
University, during season 2018 — 2020, with the
cooperation of the Genetic engineering and
biotechnology lab in the Faculty of Agriculture
Damanhur University.
The Experimental Plan:
Two generations, base and selected generations
were done for experimental flocks to obtain the
data.
The Mating Plan:
A total of 13 males and 130 females were
consisted base population of Alexandria meat
line by random mating generation after crossing
of Gimmizah breed cock and Alexandria hens by
Ahmed (2018). After sexual maturity, the base
population divided into two groups as control
and selected lines. Then first generation was
carried out by choosing selected parents
according to their body weight at 8 wks of ages
(X£ S.D) from selected group for mating and
was producing the selected line and leaves the
second group to random mating for obtaining the
control line.
Flock Management:
At hatching the chicks were pedigreed by wing-
banded, weighted brooded in floor brooders at a
starting temperature of 32°C for the first week
after hatching, and then decreased 2-3°C each
week thereafter. At eight weeks of age, the
chicks were sexed, weighted, and moved to
rearing houses. All experiment parents and
hatching eggs received the same managerial
treatments for selected and control lines.
Feed and Water were ad libitum throughout the

experiment, the birds were fed a starter diet
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(19% crude protein and 2800 kcal/kg) from day-
old to 8 weeks of age, followed by a grower diet
(15% crude protein and 2700 kcal/kg) until 20
weeks of age. Finally, they received a production
diet (17% crude protein and 2850 kcal/kg) until
the end of the production phase.The Chicks were
vaccinated against Newcastle disease at 1, 4, 8
and 22 weeks of age, using Hitchner B1 and
Lasota, in drinking water (Bioteke Company).
At 9 and 18 day of age the chicks were
vaccinated against Gumboro disease in drinking
water (Bioteke Company).

Studied Traits:

The following traits were studied for each
Mating:

Growth Traits:

Body Weight: The individual body weight was

recorded to the nearest gram at hatch (BW0),
four (BW4), eight (BW8) and twelve (BW12)
for each sex and line.

Daily Weight Gains (DG): The weight gains

during specific periods, including from one day
old to 4 wks (DGo-4), from 4 to 8 wks (DGa.-g),
from 8 to 12 wks (DGs-12), from day old to 8
wks (DGo-g) and from day old to 12 wks (DGo-
12) were calculated for each line and sex using
the following formula:

Daily Gain (gm/d) = (w2- wl) / period

Where:

W1= The weight at the beginning of the period.
W2= The weight at the end of the period.
Growth curves. Growth curves for different

groups of selected and control lines for the
progeny generation were obtained by regression
of body weight values on different ages at
weighing from one-day old to 12 weeks of
ages.

Shank Length (SL) is the measurement of the
tarsometatarsus length, extending from the top
of the flexed hock joint to the spur of either leg
at eight (SL 8) and twelve (SL 12) weeks of age
for each sex and line.\

Breast Length (BL): Measured as the depth
from the first thoracic vertebra to keel and
measured outside the body at eight (BL 8) and
twelve (BL 12) of age for each sex and line.
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Breast Width (BWD): was measured as the
circumference of the body around the deepest
region of the breast at eight (BWD 8) and
twelve (BWD 12) of age for each sex and line.
Selection Parameters:

Selection Differential (SD):

The magnitude of the selection differential
depends on two factors, the proportion of the
population included among the selected group
and the phenotypic standard deviation of the
character. Selection differential at two selection
generations was obtained according to Falconer
(1989) as follows:

SD = X, — Xo

Where:

Xp = The selected parents” mean.

Xo = The population mean.

Selection Intensity (i):

Selection intensity in standard units through
different generations of selection was calculated
according to Falconer (1989) as follows:

i =SD

'

Where:

SD = The Selection differential.

oP = The phenotypic standard deviation of the
trait.

Direct and correlated selection responses (R):
The responses of selection for high body weight
at 8 wks of age (selection criterion) and growth
traits from generation to generation were
estimated according to Guill and Washburn
(1974) as follows:

R = (Means of selected progeny — Means of
previous selected population) — (Means of
control progeny — Means of previous control
population).

Realized Heritability (h2,):
The realized heritability (h%) was estimated
from selection experimental according to
Falconer (1989) as follows:
h2r = i

SD
where:
R = actual response of selection.
SD = selection differential.
Statistical Analysis:
The statistical analyses of data in the first
selection generation were carried out by using
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(SAS, 2009). Data were analyzed by suitable
model, the application of the least significant
ranges among different line means was done
according to Duncan (1955). Statistical Model
was used as follows:
Yig =+ Lit S+ (LS) i + ik
Where:
Yijk : Observation of the Individual ijk.
p: Overall Mean.
Li: Fixed Effect of i line (i = 1 and 2).
Sj: Fixed Effect of j" sex (j = 1 and 2).
(LS)jj: Interaction between line and sex.
eijk: Random Error.

RESULTS AND DISCUSSION
Effect of line and sex on body weight:
Least-square means of line and sex effects from
hatch to 12wks of age are shown in Table (1).
Line had highly significant effect (p< 0.00001)
for body weight at different studied ages. The
mean values of body weight at hatch, 4, 8 and 12
wks were 38.6, 247.8, 723.5 and 1138.7 g.
respectively for selected line. The corresponding
values were 34.5, 218.9, 667.2 and 994.9 g. for
control line. The results indicated that the
selected line had high body weight at different
studied ages compared by control line. This
result may be due to that the selection for BW3g
has been effective in improving growth
performance in the selected line.
Same results were obtained by Ramadan et al.,
(2014); EL-Karim et al., (2014); Ashour et al.,
(2015); EL-Ghar et al., (2016); Nassar et al.,
(2018); Gwaza et al., (2018); Abuzaid et al.,
(2019); (Hassan, 2019); and Sapkota et al.,
(2020).
Sex had highly significant effect (p <
0.00001) for body weight at 4, 8 and 12
wks of ages. This is expected due to the
inherent  differences in growth patterns
between males and females The means

were 37.5, 239.4, 712.4 and 1111.8 g. for
male at hatch, 4, 8, and 12 wks of age
respectively. The corresponding values for
females were 355, 2274, 6784 and
1021.8 g. respectively. The results reflect
that male had higher body weight than
female from hatch to 12 wks of age. This
opinion is acceptable to many researchers
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Olutunmogun et al.,, (2016); Abuzaid et
al., (2019) and Boutrous (2021).

Effect of line and sex on daily weight gain:
Main effect of line and sex for daily weight gain
and their interaction were presented in Table (2).

Results jndicated highly significant differences
between each of lines and sexes. The selected
line exhibited superior daily weight gain
compared to the control line across the various
studied periods. Additionally, males showed
higher daily weight gain throughout the
experimental periods compared to females. The
period with the highest daily weight gain was
observed from 4 to 8 weeks (DG4-8) of age,
surpassing the periods from hatch to 4 weeks
(DGO0-4) and from 8 to 12 weeks (DG8-12) of
the experiment. Specifically, the DG4-8 values
were 16.9 g/day for the selected line and 16.9
g/day for ma'eS.ThiS reSUIt may be due to

moderate and high positive genetic correlations
between body weight at 8 weeks and daily gain
across various chicken populations. The
existence of a favorable genetic correlation is
attributed to the pleiotropic effects of genes

influencing both traits, as well as the
physiological and developmental linkages
between body weight and growth rate

(Chambers, 1990). The studies with agreement
for these results were Khalil (2010); Momoh et
al.,, (2010); Amin et al., (2013); Iraqi et al.,
(2013); Mahmoud & EL-Full, (2014); EL-
Attrouny et al., (2017), (2020); and Rahayu et
al., (2021).

Effect of line and sex on body

measurements:

Shank length, breast length and breast width at 8
and 12 weeks in selected and control lines for
male and female of Alexandria chickens were
found in Table (3). Highly significant
differences for sex effect on all studies body
measurements were recorded, thus males had
higher shank length, breast length and breast
width than females. Also, the selected line had
higher shank length, breast length and breast

width than control line with significant
differences at studied ages. These results
showed that improvement in  body
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measurements were related by selected of body
weight at 8wks of age. Youssoa et al., (2010);
Ojedapo, 2013; Egena et al., (2014); EI-Karim et
al., (2014); Ramadan et al., (2014); EL-Ghar et
al., (2016); Hassan, (2019); Abuzaid et al.,
(2019); Butrous, (2021); and Negash, (2021)
were found same trend of improving body
measurements with body weight selection.
Direct and Correlated Selection Response:
The results of selection were clear at direct and
correlated selection response which were shown
in Table (4 & 5 and 6)

Table (4) presented selection differential,
selection intensity, direct selection response and
realized heritability of selection experimental
for BW8. These results showed improvement in
BWS8 after one generation of selection by 60.65
gm. This direct response may be due to high
selection differential (78.82 gm). High realized
h? (0.77) was found for these traits at selected
line. The previous results confirmed that
selection for BWs had a high direct response which
was caused by dominance of genetic factors on this
trait. These results were agreement by many authors
as El-Attrouny et al., (2021); Sultana et al., (2021);
Abdelhady et al., (2022); Guisso Taffa et al., (2022);
and Rizk et al., (2022). The correlated selection
response for body weight (g) at different ages and
daily weight gain (g/d) during different periods of
experimental were shown in Table (5). There were
increasing in body weight at 0, 4 and 12 wks by 3.23,
29.1 and 145.7 g., respectively. pMoreover, daily
weight gain values were increasing by 0.92, 1.13,
3.04 and 1.70 g/d for DWG0-4, DWG4-8, DWG8-12
and DWGO0-12, respectively. The results revealed
enhancements in both body weight and daily weight
gain over the course of the experiment. These
improvements were attributed to the emphasis
on BWS8 in the selection process. Similar
findings were reported by Hermiz & Abdullah
(2020), El-Attrouny et al. (2020), and Fouad et
al. (2023).These studies have explored the
positive correlated responses across diverse
chicken populations. These responses were
linked to the moderate to high positive genetic
correlations between 8-week body weight and
growth traits at other ages within the
population.The magnitude of these correlated
responses could be influenced by factors such as
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selection intensity, the strength of genetic
correlations, and the heritabilities of the
involved traits (Falconer and Mackay, 1996).
The consistent positive correlated responses
reported across various studies highlight the
effectiveness of indirect selection for daily gain
through direct selection for increased 8-week
body weight.

The correlated selection response for body
measurements (SL, BL and BRW) at 8 and 12
weeks of ages of selection experimental were
shown in Table (6). There were increasing at 8
wks of age for shank length, breast length and
breast width by 1.11, 0.83 and 1.55 cm,,
respectively. The corresponding values at 12
wks of ages were 1.06, 1.05 and 1.68 cm.,
respectively. The results indicated that selection for
BWS8 caused improvement at all body measurements
(SL, BL and BRW) at 8 and 12 weeks of ages. This
result indicated that breast width was the most
effected body measurements than shank length and
breast length when selected for BW8. These
improvements at shank and breast may be help birds
to carry more muscles which caused increase body
weight at different ages. Boutrous et al., (2021)
reported that when we make improvement for body
weight, it is going to improve body measurements in
Gimmizah chickens.

Due to the positive genetic correlations between
these  traits, improvements in  body
measurements are expected as a consequence of
selection for higher 8-week body weight. The
magnitude of the correlated responses can be
influenced by factors such as the selection
intensity, the strength of the genetic correlations,
and the heritabilities of the traits involved

(Falconer and Mackay, 1996). Growth curves of
live body weight for selected and control lines
from one-day old to 12 wks of age were
presented in Figure (1). These curves described
the growth for each line which appeared that
high growth for selected line related to low
growth for control line. The increases in growth
performance were clear at the end of
experimental period. So, we can extrapolate that
individual selection of BW at 8 WKks of age in
Alexandria chickens was caused improvement
for growth performance.
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Table (1): Live Body weight from hatch to 12 weeks in selected and control lines for male and female
of Alexandria chickens.

. Age
Lines
Hatch 4 wks 8 wks 12 wks
Selected 38.64+0.11 24784 +2.14 72354+ 6.24 1138.7 A + 13.74
Control 345B+0.12 21898 +2.13 667.2 B +6.25 994.9 B +14.10
Sex
Male & 3754+ 0.15 239.44 +2.75 71244+ 7.10 1111.84 + 14.33
Female @ 35.58 + 0.09 22758+ 1.67 678.4 B + 4.67 1021.7 B + 9.56
Line*sex
Selected & 39.34+0.22 250.6" + 4.06 748.3% +10.34 1189.8% + 20.35
Selected @ 37.98+0.13 245.18 + 2.39 698.78 +18.70 1087.58 + 13,51
Control & 35.8°+0.21 228.1B + 3.83 676.3% +16.30 1033.7¢ + 20.74
Control @ 33.20+0.14 209.7€ + 2.50 658.08 + 9.05 956.1° + 15.35
Probability
Line < 0.00001 < 0.0001 <0.0001 <0.0001
Sex 0.0398 < 0.0001 < 0.0001 < 0.0001
Line*Sex 0.0238 0.0344 0.0437 0.0382

Table (2): Daily weight gain (DWG g/d) from periods 0-4 to 0-12 weeks in selected and control lines
for male and female of Alexandria chickens.

Lines Age
DWGo-4 DWGas-s DWGs-12 DWGo-12
Selected 757 +0.08 16.94+0.17 14.84 + 0.34 13.14+0.16
Control 6.6 B +0.07 16.0 B +0.18 11.78+0.36 11.48+0.17
Sex
Male & 7.2A4+40.10 16.8 4+ 0.20 1434 +0.37 12.84+0.17
Female ¢ 6.88+0.06 16.1B+0.13 12.38+0.25 11.78+0.11
Line*sex
Selected & 7.6 +0.54 17.8% +0.29 15.8%+ 0.54 13.74 +0.24
Selected @ 7.4+0.38 16.28 + 0.19 13.98 + 0.37 12.58 + 0.16
Control & 6.8 + 0.46 16.18 + 0.29 12.8° + 0.55 12.8% +0.25
Control @ 6.3+0.21 16.08 + 0.19 10.6° + 0.41 10.6° + 0.18
Probability
Line <0.0001 < 0.0001 0.0091 < 0.0001
Sex < 0.0001 < 0.0001 < 0.0001 < 0.0001
Line*Sex 0.3566 0.0344 0.0376 0.0277
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Table (3): Body Measurements at 8 and 12 weeks in selected and control lines for male and female
of Alexandria chickens.

Lines Age
SLs SL12 BRLs BRL12 BRWs BRW12
Selected 74%2+0.03 | 8.24+0.05 | 12.74+0.05 | 15.74+0.07 | 124~ +0.05 | 154~ +0.09
Control 6.3B+0.03 | 7.18+0.06 | 11.98+0.06 | 146%+0.09 | 10.8%+0.06 | 13.88+0.09
Sex
Male & 7724003 | 8524+0.06 | 1294+0.06 | 16.6"+0.08 | 12.3”4+0.06 | 15.2”+0.10
Female Q 6.0B+0.02 | 6.7B+0.04 | 11.68+0.05 | 13.8B+0.07 | 1098 +0.04 | 13.98+0.08
Line*sex
Selected & 7944005 | 874+0.08 | 1354+0.08 | 16.6A+0.11 | 13.22+0.09 | 1594+ 0.14
Selected @ 6.8°+0.04 | 76%+006 | 11.8°+0.07 | 14.88+0.09 | 1158+0.06 | 14.7®+0.11
Control & 7.38+0.05 | 83*+0.09 | 1258+0.09 | 16.54+0.13 | 11.4B+0.09 | 14.4®B+0.15
Control 53°+0.04 | 59°+0.07 | 11.3°+0.07 | 12.8°+0.11 | 10.3°+0.07 | 13.1°+0.11
Probability
Line 0.0014 0.0341 0.0135 0.0028 < 0.0001 0.0003
Sex < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Line*Sex 0.0125 0.0402 0.0498 0.0454 0.0356 0.0352

SL 8, BL 8,BC 8, SL 12, BL 12, and BC 12: shank length, breast length and breast width at 8 and 12 weeks
of ages, respectively.

Table (4): Least square means for body weight at 8 weeks of age of control and selected lines,
selection differential, selection intensity, direct selection response and realized heritability of
selection experimental.

G Control Selected | Selected Selection Selection | Selection | Realized
en. . ) : ) : . 5
line line parent | differential | intensity | response h
Base 713.41 709.05 787.87 78.82 0.82 - -
G1 667.21 723.50 - - - 60.65 0.77

G1: The First Generation.
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Table (5): Correlated responses for body weight (g) at different ages and daily weight gain (g/d)
during different periods of experimental

Traits Geni;a tion Control line Selected line Crzgge(:ﬁgid %
BWo o a7 860 s | 80
BWa Bgie 2159 2750 29.06 1181
BW Bgie 90401 113,60 145,66 13.30
DWGo-4 o 659 a7 o2 | 124
DWGss Béje 1601 160 113 6.76
DWGs-12 Béje 1170 e 3.04 22:26
DWGo1: o 1143 1310 o | B4

BW,, BW,and BW12: Body weights at hatch, 4 and 12 weeks of ages.
DWGq.4, DWG4.8, DWGs.12, and DWGo.12: Daily weight gain from periods 0-4, 4-8, 8-12, and 0-12 weeks.
Gi: The First Generation.

Table (6): Correlated responses for body measurements (cm.) (SL, BL and BRW) at 8 and 12
weeks of ages of selection experimental.

Traits Generation Co_ntrol Selected line Correlated %
(s) line response
Base 7.33 7.31 -
SLs G1 6.33 7.42 1.11 15.14
BRLs Base 11.76 11.74 - 706
G:1 11.87 12.68 0.83
Base 12.18 12.14 -
BRWs G 10.84 12.35 1.55 12.73
Base 7.79 1.77 -
Sl G 713 8.17 1.06 1361
Base 14.39 14.37 -
BRL1. Gi 14.68 15.71 1.05 7.30
Base 13.49 13.45 -
BRW12 G 13.75 15.39 1.68 1245

SLs, BLs, BRWs, SL1o, BL12, and BRW12: shank length, breast length and breast width at 8 and 12 weeks of
ages, respectively. Gi: The First Generation.
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Figure (1): Growth Curves of live body weight for selected and control lines with different age in

Alexandria chickens.
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BW: Body Weight
W: Age at weeks.
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