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ABSTRACT: This study was carried out at the Poultry Farm of Poultry Production
Department, Faculty of Agriculture, Assiut University, through two successive
generations to study the effect of selection for high body weight at eight weeks of age on
body weight and body conformation measurements (shank length and keel length) in
Dandarawi chicken. The study involved 2932 pedigreed chicks obtained by mating 96
sires with 935 dams through two successive generations. The chicks in each generation
divided into two lines, line (S) selected for high body weight and line (C) is the control
line. Chickens were weighed from 0 to 20 weeks of age, shank length from 4 to 20 weeks
of age and keel length from 8 to 20 weeks of age was measured for the two lines over
generations.

The results showed that body weightsat zero,4, 8 and 20 weeks of agewere significantly
different (P<0.01) between the two generationsthat improved by the individual selection.
Also, there were highly significant differences between linesin body weight from zero to
20 weeks of age (P<0.01) and the selected line had higher body weight than the control
line over generations.There were highly significant differences between sexesin body
weight from 4 to 20 weeks of age (P<0.01) which male body weights from 4 to 20 weeks
of age were higher than that of females in the two lines over generations. Sexual
dimorphism was gradually increased from 4 to 20 weeks of age.There were highly
significant differences (P<0.01) between generations, lines and sex in shank lengthand
keel length at all agesin the present study. It found some significant interactions between
the main effects considering the different studied traits which mean that the effect did not
due to the main effects, but it may refer to other factors than the main effects. Also, there
were insignificant interactions between the main effects which mean that the variations
between the studied traits were due to the main effects.

It concluded that by using selection at 8 weeks of ageled to improve body weight and
body conformation in Dandarawi chicken.
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INTRODUCTION
More problems, especially concerning
nutrition, quality of meat and eggs,
management, price and resistance to
disease are encountered in Egypt when
attempts were made to employ foreign
strains in the field. At the Department of
Poultry  Production, Faculty  of
Agriculture, Assiut University, efforts had
been directed towards improving the
productivity of an old Egyptian strain
named Dandarawi which originated in
Upper.The Egyptian native breeds
demonstrate  better general disease
resistance than imported breeds because
they have evolved through natural
selection for a long period in the prevailing
environment and can survive under harsh
nutritional and environmental conditions.
Body weight is usually consideringa fair
indicator for subsequent growth rate
(Chambers, 1990). As reported before in
different selection programs, there were
significant differences between lines
selected for high and low body weight at 8
weeks of age (Maloney et al. 1967; Marks,
1983; Liu et al. 1995; Abdellatif, 1999;
EL-Dlebshany, 2004; Abd El-Karim and
Ashour, 2014; Ashour et al. 2015and
Abou EI-Ghar and Abd El-Karim, 2016).
As for the effect of sex on body
weight(Maloney et al. 1967; Jaap, 1971;
Soltan and EL-Nadi, 1986 and Abdellatif,
1989) reported that the males body weight
at 8 weeks of age was superior that of
females with significant differences.The
individual selection is effective for certain
traits that exhibited high heritability
estimates such as body weight (Rishell,
1997).Many of body conformation
measurements such as shank and keel
lengths may be used as good indicators for
skeletal size, where Chambers(1990)
stated that there were genetic relationship
between growth and skeletal
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dimensions.Normally the sexual
dimorphism occurs in the majority of the
domesticated avian species, especially in the
chickens where the males were found to be
heavier than females by about 10-20% as
Merritt (1966) and Buvanendran (1969).
Abdellatif and EL-Hammady (1992) indicated
the genetics of sexual dimorphism in
Dandarawi chickens, where males body
weight were heavier than females within the
same age and at different ages.The direct
response or the genetic gain in a selected trait
could be determined by the difference between
the mean of selected group and population
means(Falconer, 1981). The direct response
due to selection for high body weight over
generations was reported by Abdellatif (1999)
and Abou EI-Ghar and Abd El-Karim (2016).
The main objectives of the present study were
to determine the direct effect due to selection
for high body weight at eight weeks of age on
body weight and body conformation
measurementsover two generations at
different ages in Dandarawi chicken.
MATERIALS AND METHODS
The present study was carried out at the
Poultry  Research  Farm,  Poultry
Production Department, Faculty of
Agriculture, Assiut University, through
two successive generations. This study
was conducted during the period from
2016 up to 2018.
Experimental Birds:
The study included a total of 2932
pedigreed chicks of Dandarawi chickens
obtained from the mating between 96 sires
with 935 dams through two successive
generations.The number of sires and dams
and day old offspring chicks for each
generation and lines are presented in Table
(1). The chicks in each generation were
divided into two lines, line (S) selected for
high body weight at 8 weeks of age and
line (C) is the control linethat kept
estimating the direct response due to
selection for high body weight over
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generations as  Abdellatif  (1999)
mentioned. In the first and second
generation, chicks were selected according
to body weight as equal as or more than the
mean ofthe selected line at 8 weeks of age.
Flock Management:

All birds in the experiment over
generations were kept and reared under
similar environmental conditions. During
the experimental period feeding with a
commercial ration and water were
supplied ad- libitum. At hatching time, all
chicks were weighed and wing banded
according to their pedigree.

Studies Traits:

1-Body weight (BW): was recorded
individually to the nearest gram at hatch
time (day old), 4, 8, 12, 16 and 20 weeks
of age.

2- Sexual dimorphism (%): at 4, 8, 12, 16
and 20 weeks of age by the differences in
body weight between males and females.
Sexual dimorphisms (%) over generations
werecalculated from the following
equationas Abdellatif and EL-Hammady
(1992):Sexual dimorphism (%)

6- Keel length (KL):at 4 up to 20 weeks of
age, length of keel (from the anterior to the
posterior of edge of Keel bone) to the
nearest centimeter (cm) was recorded.

7- Genetic gain in keel length due to
selection for body weight:at 8, 12, 16 and
20 weeks of age genetic gains inkeel
length to the nearest centimeter (cm) were
determined as body weight gain.
Statistical Analysis:the statistical analyses
of the data were carried out by using the
international software program SAS 9.2
(SAS institute, 2009).Statistical analysis
for Data of body weight, shank length and
keel length were analyzed by using the
followingGeneral Linear Model (GLM) of
SAS software:

Yijkm=H+ Gi + Ly +Sk + (GL)u+ (GS)ik +

(LS)ik + (GLS)isk + eukm
Where, Yijkm= observation of each bird,u
= population mean,G; = effect of

generation (i= 1, 2),L; = effect of line (j =
1, 2),Sk = effect of sex (k =1, 2),(GL)y =
the interaction (generation xline),(GS)ik
=the interaction (generation xsex),(LS)k
=the interaction (line xsex),(GLS)uk = the
interaction (generation xline xsex) and

Differences in body weight between males and females 5 ElIKm= the experimental error.

body weight of females
X100

3- Genetic gain of body weight due to
selection for body weight: at 0, 4, 8, 12, 16
and 20 weeks of age genetic gains in body
weight to the nearest gram were calculated
by the difference between selected line (S)
mean and control line (C) mean at first,
second generation as follow:(AG=S — C)
4- Shank length (SL):at 4 up to 20 weeks
of age, length of shank (distance between
hock and tarsal joint) to the nearest
centimeter was recorded.

5- Genetic gain inshank length due to
selection for body weight:at 4, 8, 12, 16
and 20 weeks of age genetic gains of shank
length to the nearest centimeter (cm) were
determined as body weight gain.
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Differences between any two means were
calculated by wusing Duncan‘'s new
Multiple Range Test (Duncan, 1955) at
5%.
RESULTS AND DISCUSSION

1- Body weight (BW):Least square means
of body weight of males and females in
both selected and control lines in different
generations at zero, 4, 8, 12, 16 and 20
weeks of age are presented in Table 2. The
results showed that body weight had
highly significant
differences(P<0.01)between generations
at zero,4,8 and 20 weeks of age.This result
in harmony with Abdellatif (1999); EL-
Dlebshany (2004) and Khalifa (2007), but
it was insignificant at 12 and 16 weeks of
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age due to some environmental factors.
The results showed that there were highly
significant differences (P<0.01) between
lines and sexes considering body weight at
all ages of study except at hatch time.
Differences  between  sexes  were
insignificant and the selected line had
higher body weight than the control line
over generations (Table 3). These results
are in full agreement with that reported by
Jaap and Smith (1959); Maloney et al.
(1967); Marks (1983); EL-Gendy (1984);
Liu et al. (1995); Abdellatif (1999); EI-
Wardany (1999); EL-Dlebshany (2004);
Khalifa (2007); Saleh et al. (2008); Abd
El-Karim and Ashour (2014); Ashour et al.
(2015) and Abou EI-Ghar and Abd EI-
Karim (2016).The selected line was
superior in body weight compared with
control line at zero, 4, 8, 12, 16 and 20
weeks of age and increased gradually in
linear manner (Figure 1). Similar results
were reported by Abd EI-Ghany (2005);
Kosba et al. (2006); Saleh et al. (2008);
Abd El-karim and Ashour (2014) and
Ramadan et al. (2014). It was noticed that
males and females in the selected line were
heavier than corresponding birds in the
control one in all generations (Table 2).
Similar result was also found by EL-
Gendy (1984); Abdellatif (1999) and
Ashour et al. (2015).Regardless of sex,
generation x line interaction was highly
significant (P<0.01) at zero, 8, 12, 16 and
20 weeks of age where it noticed that the
selected line had the highest weight over
generation and in the same time the control
linein the second generationhad the same
weight of the selected line in the first
generation at zero weeks of age, while at
8, 12, 16 and 20 weeks of age it found that
over generationsthe selected line had the
highest weight, but in the first generation
the control line had the highest weight than
in the second one, but at 4 weeks of age, it
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was insignificant(Table 3). The interaction
generation x sex was significant(P<0.01)
considering body weight at zero and 4
weeks of age. It noticed that the body
weight of males was higher than females
over generations, but at zero weeks of age
females had the same weight over
generations, while at 4 weeks of age
females in the second generation was
higher than that at first generation, but at
8, 12, 16 and 20 weeks of age it was
insignificant(Table 3). Results presented
in (Table 3) indicated that line x sex
interaction was significant (P<0.01 and
P<0.05) considering body weight at 4, 12
and 16 weeks of age. It noticed that body
weight of males in the selected line had
highest weight than that in the control line
and females body in the selected line was
higher than that in the control line, butat
zero, 8 and 20 weeks of age it was
insignificant.  There  were  highly
significant (P<0.01) interaction
(generation x line x sex) taking into
considerationbody weight at 8, 16 and 20
weeks, but at zero, 4 and 12 weeks of age
it was insignificant. From the significant
interactions between the main effects, it
could be said that there were other factors
affecting on the different variables than
the main effects, buttheinsignificant
interactions showed that the main effects
affected directly on the studies traits.

2- Sexual dimorphism (%0):

Means of body weight (g) for males,
females, difference between males and
females and their sexual dimorphism (%)
for both control and selected line over
generations at 4, 8, 12, 16 and 20 weeks of
age are presented in (Table 4). Differences
between the two sexes
(sexualdimorphism)  were  gradually
increased from 4 to 20 weeks of age and
the sexual dimorphism in selected line
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ranged from 16.1% to 38.83%, while in
control line it ranged from 12.59% to
36.82% from 4 to 16 weeks of age. This
resultagreed with that reported by Merritt
(1966); Buvanendran (1969)and
Abdellatif and EL-Hammady (1992).

3- Genetic gain in body weight due to
selection for body weight at 8-wks of
age:

Results of genetic gain due to selection for
body weight at 8 weeks of age are
presented in (Table 5). It was noticed
inconsistent increments in the genetic gain
of body weight where it was 1. 19, 19.74,
17.66, 74.42, 79.43 and 125.87 g in first
generation, while in second generation it
was 2.05, 15.35, 70.52, 162.86, 170.28 and
170.13 g at zero, 4, 8, 12, 16 and 20 weeks
of age, respectively. Fluctuations in
genetic gains over generations may be due
to the fact that the selected number of
males and females in each generation were
differed. This result agreed with that
reported byAbdellatif (1999) and Abou EI-
Ghar and Abd El-Karim (2016).

4- Shank length (SL):Least square
meansof shank length (cm) of males and
females for both selected and control lines
in the two generations at 4, 8, 12, 16 and
20 weeks of age are presented inTable(6).
The results showed that there were highly
significant differences between
generations, lines and sexes (P<0.01) at
4,8, 12, 16 and 20 weeks of age (Table
7).This result in harmony with Abdellatif
(1999); Khalifa (2007); Abd EI-Karim and
Ashour (2014) and Abou El-Ghar and Abd
El-Karim (2016). The selected line had
longer shank length than the control line
over generations (Table 6). Also, it was
noticed that the selected line had superior
shank length compared with control line at
4, 8, 12, 16 and 20 weeks of age and it
increased gradually in linear manner
(Figure 2). These results are in full
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agreement with Abdellatif (1999); El-
Wardany (1999); Abd EIl-Ghany (2006);
Khalifa (2007); Abd EI-Karim and Ashour
(2014) and Ramadan et al. (2014).
Regardless of sex, generation x line
interaction was highly significant (P<0.01)
at4, 12, 16 and 20 weeks of age. It noticed
that the selected line and control line in the
second generation showed longer shank
than that corresponded in the first
generation, but at 8weeks of age was
insignificant (Table 7). There were
significant interaction(P<0.01) generation
X sex considering shank length at 12 and
20weeks of age. It noticed that shank
length of males and females in the second
generation was longer than the
corresponding in the first generation,
respectively, but at 4, 8 and 16 weeks of
age it were insignificant (Table 7). Results
presented in (Table 7) indicated that line x
sex interaction was insignificant
consideringshank length at 4 and 12 weeks
of age, while at 8, 16 and 20 weeks of age
it was highly significant.We noticed that
the shank length of males and females in
the selected line was longer than that
corresponded in  the control line,
respectively. The interactions generation x
line x sex were not significant when
considering shank length at all ages of the
study. This result agreed with Abdellatif
(1999); Abd El-Karim and Ashour (2014).
From the significant interactions between the
main effects, it could be said that there were
other factors affecting on the different
variables than the main effects, where
theinsignificant interactions showed that the
main effects affected directly on the studies
traits.

5- Genetic gain inshank length due to
selection for body weight:

The genetic gain due to selection in shank
length is presented in (Table 8). It was noticed
inconsistent increments in shank length where
it was 0.22, 0.32, 0.30, 0.31 and 0.21 (cm) in
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first generation, while in second generation it
was 0.08, 0.31, 0.51, 0.52 and 0.54 (cm) at 4,
8, 12, 16 and 20 weeks of age, respectively.
Fluctuations in genetic gains in shank length
over generations due to the fact that the
selected number of males and females in each
generation were different. This result agreed
with that reported by Abdellatif (1999) and
Abou El-Ghar and Abd EI-Karim(2016).

6- Keel length (KL):

Least square meansof keel length (cm) of
males and females for both selected and
control lines in the two generations at 8, 12, 16
and 20 weeks of age are presented in Table (9).
The results showed that there were highly
significant differences between generations,
lines and sexes (P<0.01) at 4,8, 12, 16 and 20
weeks of age for keel length (Table 10). Also,
the selected line had longer keel length than
the control line over generations and males
keel length from 8 to 20 weeks of age were
longer length than that of females in the two
lines over generations (Table 9). The selected
line had superior longer keel length than the
control line at 8, 12, 16 and 20 weeks of age
and increased gradually in linear manner
(Figure 3).These results are in full agreement
with El-Wardany (1999); Abd EI-Ghany
(2006); Abd El-Karim and Ashour (2014) ;
Ramadan et al. (2014) and Abou EI-Ghar and
Abd El-Karim (2016). The interaction
generation x line was highly significant
(P<0.01) at 16 and 20 weeks of age. It noticed
that the selected line and control line in second
generation showed longer keel than that
corresponded in first generation, but at 8 and
12weeks of age it was insignificant (Table 10).
There were significant interaction(P<0.01)
generation x sex considering keel length at 12,
16 and 20weeks of age. It noticed that keel
length of males and females in the second
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generation was longer than the corresponding
in first generation, respectively,but at 8 weeks
of age it were insignificant (Table 10). Results
presented in Table 10 indicated that line x sex
interaction was insignificant at 8 and 12weeks
of age, while at 16 and 20 weeks of age it was
highly significant (P<0.01). Accordingly, the
keel length of males and females in the
selected line was longer than that of
corresponding one in the control line,
respectively. There were nosignificant
interaction(generation x line x sex)at all ages
of study (Table 10). This result agreed with
Abd El-Karim and Ashour (2014).

The significant interactions between the main
effects which mean that there were other
factors affecting on the different variables than
the main effects, where theinsignificant
interactions showed that the main effects
affected directly on the studies traits.

7- Genetic gain in keel length due to
selection for body weight:

The genetic gain due to selection in keel length
is presented in (Table 11). It was noticed
inconsistent increments in keel length where it
was 0.27, 0.35, 0.40 and 0.31 (cm) in the first
generation, while in the second generation it
was 0.21, 0.40, 0.74 and 0.74 (cm) at 8, 12, 16
and 20 weeks of age, respectively.
Fluctuations in genetic gains over generations
may be due to the fact that the selected number
of males and females in each generation were
different. These results disagree with that
reported by Abou EI-Ghar and Abd EI-Karim
(2016)in the selected Inshas strain of chicken.
In conclusion we can summarized our results
that selection for body weight at 8 weeks of
age led to improve directly the body weight
and conformation (shank and keel length) at
different ages.
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Table (1): The number of parents and old offspring chicks by each generation and line:

Generation Lines _ Parents Offspring at hatching time
Sires Dams Male Female

C 15 150 167 411

1(2016) S 29 290 365 478
Total 44 440 532 889

C 24 225 341 362

2 (2018) S 28 270 409 399
Total 52 495 750 761

Table (2):"Least square means + S.E of body weight (g) at 0, 4, 8, 12, 16 and 20 weeks

of age by generation, line and sex:

W0 W4 W8 W12 [ w16 W20
Generation effect:
oL | 3373009 275(.)?11. 690415209 | 1000 o0re16 | 1276355736 1423.;117.
G2 | 3502000 290‘.1::,311. 720.8542.48 | 100 coi6 16 | 1268265811 145%.;&8.
Line effect:
o 33.7820.09 2733.2%11. STIBTS24T | 1040 176100 | 1217 7656.90 1362.§J¢7.
. 35.3140.09 290;;3;11. 73LE5:2.05 | 1icccuiesen | 1333.9457.90 1502.613117.
Sex effect:
F 34.500.08 264981‘.}10' 663.52£1.55 | 1021 8742.00° | 1204.22+3.29" 138?'2{,614'
M | 34532010 | S0%00Fh | TSRS 19059105 930 | 1665.0720.320 | 10951
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Table (2): continue

Interaction generation x line:

. C 33.02::0.12 263495311. 688.6%13.53 1061.99:+7 75¢ 1232.8?111.36 135%%?112
1 S 34.21;:0.12 283:.3(3%11. 706.7%12.65 1136.4146.61° | 1312.31+9.25b 14851.57519.
. C 34.40b¢0.12 282(.)121}12. 687.1313.39 1028.2646.85¢ | 1203.67+8.05¢ 137£;.30918.
2 S 36.45+0.12 | 297.49+2. | 757.66+3.15 1191.12+48.96% 1373.95+£14.29 | 1544.72+12
a Ooa a " —_ a 523
Interaction generation X sex:
. F 33.78:;0.11 2625311. 652.1Ad¢2.03 1030.2543.74° | 1206.21+4 615 138%;)216.
1 M 35.32;:0.12 29763311. 754.3?13.25 1304.25+7.98° | 1669.78+0 41° 1831.71a9i9.
. F 33.64:;0.14 267‘.1854(:111. 676.8%12.29 1010.33+4.56¢ | 1201.68+4 645 13915.é)b815.
2 M 35.68+0.13 | 313.18+2. | 773.58+3.64 1286.09+8.82 1660.87+£16.81 | 1834.17+21
a 202 2 T 2 762
Interaction line X sex:
F 33.68::0.11 259.;1d611. 641.121“2.27 975.07+3.77¢ 1156.05+4.28¢ 13235;.Zfi4.
C
M 33.72b-_+0.14 292.;)412. 735.7%14.05 1234.7147.99° | 1581.71+10.55 1781.27b?il3
F 35.32;;0.12 270.;011. 680.2311.87 1078.1643.44° | 1263.7143.93¢ 147(;.37(:514.
S
M 35.35;;0.13 313.;1;11. 784.8?13.03 1358.7246.94% | 1754.46+10 42 1917.;);3114
Interaction generation X line X sex:
F 33.o4d¢o.14 257.;5?11.6 636.1&?13.1 989.6245 618 1155.2247 14 131(;.;618.
C
. M 32.96dio.22 280.2(312.7 740.23;16.7 1950.03+12.38° | 1623.86+14.1° 1818.553114
1 = 34.4%%0.15 266.(3%11.5 665.3%12.5 1061.97+4.43F | 1247.08+5.11° 144;.662316.
S
M 33.94::0.16 305.g4b1rl.8 760.§2bi3.5 1339.64+9.49° | 1714.91+12.4b 185391?111
= 34.3%:;0.17 261.773:52.0 645.?%13.3 960.52+4 92" 1156.8845.07 9 133(;.15?15.
C
. M 34.48;;0.16 303.;%13.1 731.%(315.0 1210.40+9.8° 1539.56411.9 ¢ 1745.;)00118
2 = 36.23;;0.16 273.%11.9 705.(1)2;:2.4 1094.35+4.89° | 1280.34+5.60° 1493.88?15.
S
M 36.76;;0.17 321.2(;13.0 808.3%14.4 1377.8049.60° | 1794.00+15.4° 1982.67a8119

*: any two least square means have not the same letter within each column within each

classification are significantly different (p<0.05).

G= Generation, C= control line, S= selected line, M= males, F= females.
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Table (3): ANOVA table (M.S. values) for body weight at 0, 4, 8, 12, 16 and 20 weeks
of age by generation, line and sex:

Source of var. | D.F | BWo BW:4 BW:s BW12 BWis BW2o
Gen. 1 Kk Kk *k N.S N.S *%
Line 1 *%k *%k *% *%k ** **
Sex 1 N.S *% *% K% *% *%

Gen X Line 1 *% N.S *% *x *x **
Gen .x Sex 1 Kk Kk N.S N.S N.S N.S
Line x Sex 1 N.S *% N.S * *x N.S

Gen .x Line X 1 N.S N.S *% N.S *% *k
Sex
Error 10.54 | 1898.88 | 5026.72 | 9664.74 9712.55 | 10561.64

Error(D.F) 2924 2924 2924 1769 1345 1034
Gen. = Generation.*:p<0.05 , **:P<0.01 , N .S: Not significant.
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Table (4): Differences in body weight of males and females as sexual dimorphism (%)
over generations:

Generation Line| Sex BW: | BWs | BWn BWis BW2o
Contrd Males | 280.50 | 740.23 | 1259.03 | 1623.86 | 1818.54
Females | 257.18 | 636.76 | 989.62 | 1155.22 | 1310.96
Difference(males — fem| 23.32 | 103.47 | 269.41 | 468.64 | 507.58
1 Sexual dimorphism% | 9.06 16.24 | 27.22 40.56 38.71
Selected Males | 305.94 | 760.82 | 1339.64 | 1714.91 | 1853.18
Females | 266.64 | 665.42 | 1061.97 | 1247.08 | 1447.65
Difference(males — fem 39.3 95.4 277.67 |467.83 | 405.53
Sexual dimorphism% | 14.73 | 14.33 | 26.14 37.51 28.01
Control Males | 303.79 | 731.20 | 1210.40 | 1539.56 | 1745.00
Females | 261.74 | 645.62 | 960.52 | 1156.88 | 1336.53
Difference(males — fem| 42.05 | 85.58 | 249.88 | 382.68 | 408.47
2 Sexual dimorphism% | 16.06 | 13.25 | 26.01 33.07 30.56
Selected Males | 321.00 | 808.91 | 1377.80 | 1794.02 | 1982.78
Females | 273.37 | 705.12 | 1094.35 | 1280.34 | 1493.85
Difference(males — fem 47.63 | 103.79 | 283.45 | 513.68 | 488.93
Sexual dimorphism% | 17.42 | 14.71 | 25.90 40.12 32.72
PooledControl Males | 292.14 | 735.71 | 1234.71 | 1581.71 | 1781.77
Females | 259.46 | 641.19 | 975.07 | 1156.05 | 1323.74
Difference(males — females) 32.68 |94.52 |259.64 |425.66 |458.03
Sexual dimorphism% 1259 | 14.74 | 26.62 36.82 34.60
Pooled Selected Males | 313.47 | 784.86 | 1358.72 | 1754.46 | 1917.98
Females | 270.00 | 680.27 | 1078.16 | 1263.71 | 1470.75
Difference(males— females) 43.47 |104.59 | 280.56 |490.75 |447.23
Sexual dimorphism% 16.1 15.37 | 26.02 38.83 30.41

Table (5): Least square means+ S.E of genetic gain in body weight (g) over generations
at0, 4, 8, 12, 16 and 20 weeks of age:

Gener . BW, BW., BWg BW1, BW 5 BWy
ation Line
Control | 33.02+0.12 | 263.92+1.45 | 688.46+3.53 | 1061.99+7.75 | 1232.86+11.36 | 1359.88+12.19
| | Selected | 34.210.12 | 283.66+1.39 | 706.12£2.65 | 1136.4146.61 | 1312.31+9.25 | 1485.75:9.15
g‘;g?;'c 1.19 10.74 17.66 74.42 79.43 125.87
Control | 34.40+0.12 | 282.14+2.02 | 687.14+3.39 | 1028.26+6.85 | 1203.67+8.05 | 1374.59+8.70
, | Selected | 36.45:0.12 | 297.49+2.00 | 757.66+3.15 | 1191.12+8.96 | 1373.95+14.29 | 1544.72+12.52
g‘;g?;'c 2.05 15.35 70.52 162.86 170.28 170.13
Pooled Control | 33.78+0.09 | 273.92+1.31 | 677.87+2.47 | 1044.77+519 | 1217.78+6.90 | 1368.17+7.23
Pooled Selected | 35.31+0.09 | 290.43+1.22 | 731.65+2.15 | 1155.54+5.39 | 1333.94+7.90 | 1507.41+7.50
genetic gain 153 1651 53.78 110.77 116.16 139.24
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Table (6): “Least square means * S.E of shank length (cm) at 4, 8, 12, 16 and 20 weeks
of age by generation, line and sex:

| sL4 | sL8 | sL12 | sSL16 | SL20
Generation effect:
G1 4.15+0.01° | 6.49+0.02° | 7.52+0.03° | 7.78+0.03" | 7.98+0.03"
G2 4.65+0.01% | 6.85+0.02% | 7.95+0.03% | 8.41+0.03% | 8.82+0.03?
Line effect:
C 4.34+0.02° | 6.51+0.02° | 7.56+0.03" | 7.90+0.03° | 8.30+0.03"
S 4.46+0.01% | 6.80+0.02% | 7.87+0.03% | 8.20+0.04% | 8.48+0.042
Sex effect:
F 4.28+0.01° | 6.40+0.01° | 7.36+0.02° | 7.84+0.02° | 8.24+0.02°
M 4.58+0.022 | 7.03+0.02% | 8.60+0.04? | 9.15+0.06% | 9.67+0.072
Interaction generation x line:
Gl C |4.02+0.02¢ | 6.30+0.037 | 7.36+0.049 | 7.60+0.049 | 7.86+0.04°
S | 4.24+0.02° | 6.62+0.02° | 7.66+0.04° | 7.91+0.04° | 8.07+0.04°
a2 C |4.61+0.02° | 6.69+0.02° | 7.75+0.03" | 8.19+0.03° | 8.63+0.03"
S | 4.69+0.02% | 7.00+0.02? | 8.26+0.05? | 8.77+0.05% | 9.17+0.05?
Interaction generation x sex:
Gl F | 4.0740.019 | 6.25+0.02¢ | 7.18+0.02¢ | 7.54+0.02¢9 | 7.82+0.02¢
M | 4.29+0.02° | 6.89+0.03° | 8.46+0.05° | 8.91+0.07° | 9.46+0.08°
G2 F | 4.52+0.02° | 6.58+0.02° | 7.61+0.02¢ | 8.22+0.02¢ | 8.71+0.03°
M | 4.78+0.02% | 7.13+0.022 | 8.76+0.05% | 9.53+0.08% | 9.90+0.10?
Interaction line x sex:
c F | 4.21+0.02° | 6.31+0.029 | 7.24+0.02¢ | 7.74+0.02¢ | 8.18+0.03¢
M | 4.55+0.02% | 6.82+0.03° | 8.42+0.04° | 8.87+0.06° | 9.43+0.08"
S F | 4.34+0.02° | 6.48+0.02° | 7.50+0.03¢ | 7.94+0.03° | 8.32+0.04°
M | 4.59+0.02% | 7.16+0.022 | 8.77+0.06% | 9.38+0.09% | 9.96+0.10?
Interaction generation x line x sex:
c F |3.96+0.029 | 6.40+0.029 | 6.99+0.029 | 7.39+0.02 | 7.71+0.03
Gl M | 4.16+0.03" | 6.66+0.04% | 8.33+0.06° | 8.63+0.06° | 9.25+0.13¢
S F | 4.61+0.017 | 6.32+0.027 | 7.32+0.03" | 7.65+0.03° | 7.91+0.03f
M | 4.34+0.02° | 6.99+0.02° | 8.55+0.06° | 9.10+0.11° | 9.64+0.08"
c F | 4.48+0.02¢ | 6.48+0.03¢ | 7.47+0.02¢ | 8.05+0.02¢ | 8.54+0.03¢
G2 M | 4.74+0.02% | 6.90+0.03° | 8.49+0.05° | 9.16+0.07° | 9.56+0.08"
S F | 4.56+0.03° | 6.67+0.02¢ | 7.84+0.04% | 8.50+0.03° | 9.02+0.04¢
M | 4.81+0.022 | 7.31+0.022 | 9.07+0.09? | 9.93+0.122 | 10.44+0.142

*: any two least square means have not the same letter within each column within each
classification are significantly different (p<0.05).
SL=shank length, G= Generation, C= control, S= selected, M= males, F= females.
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Table (7): ANOVA table (M.S values) for shank length at 4, 8, 12, 16 and 20 weeks of

age by generation, line and sex:

Source of var. D.F Sl4 Slg Sli2 Slie Sl2o

Gen 1 ** ** ** ** **
Line 1 ** ** ** ** **
SeX 1 **%* ** ** ** **
Gen .x Line 1 *x NS *x *x *x
Gen .x Sex 1 N.S N.S *% N.S *%
Line X Sex 1 N.S ** N.S *x **
Gen .x Line x Sex 1 N.S N.S N.S N.S NS
Error 0.23 0.30 0.38 0.33 0.27
Error(D.F) 2924 2924 1769 1345 1034

Gen. = Generation

*p<0.05 , **:P<0.01 , N.S: Not significant

Table (8): Least square meansz S.E of genetic gain in shank length (cm) over generations
at 4, 8,12, 16 and 20 weeks of age:

Generation Line Sly Slg Sl Slis Slyo

Control 4.02+0.02 [6.30+0.03 |7.36+0.04 |7.60+0.04 |7.86+0.04

1 Selected |4.24+0.02 |6.62+0.02 |7.66+0.04 |7.91+0.04 |8.07+0.04
genetic gain 0.22 0.32 0.30 0.31 0.21

Control 4.61+0.02 |6.69+0.02 |7.75+0.03 |8.19+0.03 |8.63+0.03

2 Selected 4.69+0.02 [7.00+0.02 |8.26+0.05 |8.71+0.05 |9.17+0.05
genetic gain 0.08 0.31 0.51 0.52 0.54

Pooled Control 4.34+0.02 [6.51+0.02 |7.56+0.03 |7.90+0.03 |8.30+0.03

Pooled Selected 4.46+0.01 |6.80+0.02 |7.87+0.03 |8.20+0.04 |8.48+0.04
genetic gain 0.12 0.29 0.31 0.30 0.18
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Table (9): “Least square means + S.E of keel length (cm) at 8, 12, 16 and 20 weeks of

age by generation, line and sex:

KL8 | KL12 | KL16 KL20
Generation effect:
Gl 7.17+0.02° | 8.16+0.03" | 8.46+0.03° | 8.76+0.03"
G2 7.68+0.022 | 8.66+0.03% | 9.43+0.03* | 9.97+0.03?
Line effect:
C 7.32+0.02° | 8.24+0.03° | 8.71+0.03° | 9.23+0.03"
S 7.52+0.02% | 8.52+0.03% | 9.06+0.04% | 9.47+0.04°
Sex effect:
F 7.11+0.02° | 8.01+0.02° | 8.67+0.02° | 9.20+0.02°
M 7.85+0.02% | 9.31+0.04% | 9.95+0.06% | 10.66+0.072
Interaction generation X line:
o1 C 7.01+0.03% | 7.96+0.04% | 8.24+0.04% | 8.59+0.04¢

S 7.28+0.02° | 8.31+0.04° | 8.64+0.04° | 8.90+0.04°
&2 C 7.57+0.03" | 8.50+0.04° | 9.15+0.03° | 9.71+0.03"

S 7.78+0.02% | 8.90+0.05 | 9.89+0.04% | 10.45+0.05?
Interaction generation X sex:

F 6.89+0.02¢ | 7.78+0.02¢ | 8.20+0.03¢ | 8.60+0.02¢
¢l M 7.64+0.03° | 9.19+0.05° | 9.67+0.07° | 10.30+0.08"
- F 7.37+0.02° | 8.33+0.03° | 9.26+0.03° | 9.86+0.02°

M 8.00+0.03? | 9.44+0.05 | 10.41+0.07% | 11.04+0.112
Interaction line X sex:

c F 7.06+0.02¢ | 7.88+0.03¢ | 8.55+0.03¢ | 9.10+0.03¢

M 7.72+0.03" | 9.20+0.05° | 9.69+0.06" | 10.46+0.08°
S F 7.16+0.02° | 8.15+0.03° | 8.81+0.04° | 9.32+0.04°

M 7.93+0.02% | 9.42+0.05 | 10.18+0.08% | 10.89+0.12?
Interaction generation X line X sex:

c F 6.84+0.02" | 7.56+0.039 | 8.01+0.03" | 8.43+0.03f

Gl M 7.41+0.04% | 9.04+0.06° | 9.38+0.06° | 10.21+0.13°
S F 6.92+0.02" | 7.94+0.03" | 8.36+0.039 | 8.74+0.03°

M 7.73+0.03° | 9.31+0.06° | 9.86+0.10° | 10.39+0.10°

c F 7.29+0.03¢ | 8.18+0.03¢ | 9.02+0.027 | 9.62+0.03¢

G2 M 7.86+0.04° | 9.34+0.06° | 10.06+0.07° | 10.66+0.10°
S F 7.44+0.03% | 8.56+0.04% | 9.68+0.03" | 10.31+0.04°

M 8.10+0.03% | 9.56+0.08% | 10.78+0.09% | 11.66+0.16°

*: any two least square means have not the same letter within each column within each classification

are significantly different (p<0.05).

KL= keel length, G= Generation, C= control, S= selected, M= males, F= females.

513




Abuzaid, M. A .et al.

Table (10): ANOVA table (M.S. values) for keel length at 8, 12, 16 and 20 weeks of age

by generation, line and sex:

Source of var. D.F Klg Kl Kl Kl2o
Gen 1 ** ** ** **
Llne 1 ** ** ** **
Sex 1 ** ** ** **
Gen .x Line 1 NS NS ok **
Gen .x Sex 1 NS ** ** *x
Line x Sex 1 *x *k NS NS
Gen .x Line x Sex 1 N.S NS NS NS
Error 0.39 0.46 0.34 0.30
Error(D.F) 2924 1769 1345 1034

Gen. = Generation Gent. = Genotype
*p<0.05 , **:P<0.01 ,N.S: Not significant

Table (11): Least square meanst S.E of genetic gain in keel length (cm) over generations
at 8, 12, 16 and 20 weeks of age:

Generation Line Kls Kl12 Klis Kl2o
Control 7.01+0.03 | 7.96£0.04 | 8.24+0.04 | 8.59+0.05
1 Selected 7.28+0.02 | 8.31+0.04 | 8.64+0.04 | 8.90+0.04
genetic gain 0.27 0.35 0.40 0.31
Control 7.57+0.03 | 8.50+0.04 | 9.15+0.03 | 9.71+0.03
2 Selected 7.78+0.02 | 8.90+0.05 | 9.89+0.04 | 10.45+0.05
genetic gain 0.21 0.40 0.74 0.74
Pooled Control 7.32+0.02 | 8.24+0.03 | 8.71+0.03 | 9.23+0.04
Pooled Selected 7.52+0.02 | 8.52+0.03 | 9.06+0.04 | 9.47+0.04
genetic gain 0.20 0.28 0.35 0.24
Weight (g)
2030
1530 1 control
=1 selected
1030
2 control
530 2 selected
30 ' ' ' ' ' A k
Wo wa ws wi2 wis wzo Ase(wks)

Figure (1): Least square means of body weight (g) at 0, 4, 8, 12, 16 and 20 weeks of age by

generation and line.
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Figure (2): Least square means of shank length (cm) at 4, 8, 12, 16 and 20 weeks of age

by generation and line.
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Figure (3): Least square means of keel length (cm) at 8, 12, 16 and 20 weeks of age by

generation and line.
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