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Abstract. Fertile Baladi eggs in Al Qassim area were collected from local farms and incubated at Poultry
Research station of Fac. of Agric. and Veter. Faculty of Agriculturc and veterinary Medicing, Burgidah.
Chicks were brooded and reared to produce the foundation stock. Mass selection was applied for egg number
during the first 90 days of laying (part record). In selected generation one, body weights at different ages, egg
production traits and egg quality traits were estimated and recorded for both selected and contrel lines.
Results indicated that:

1. Selection for egg number in Baladi fowl are able to inerease egg number during the first 90 days of
laying by 7.1 eggs per generation (12 % as percentage of the control line}.

2. Correlated selection responses for egg production traits were - 4.5 days , 0.6 eggs , - 0.4 daysand - 1 O g
for age at sexual maturity, clutch size, interval between clutches and mature egg weight, respectively.

3. Correlations and heritabilities were estimated for different production traits. Realized heritability for egg
number expressed as a ratic of total selection response to total selection differential (bR} was 0.35 +
0.10.

4, Sclection increased egg number till 90 days of laying by 7.1 eggs.

Introduction

Local breed have some advantages over exotic breeds such as its resistance to many
diseases, strong shell and its eggs are platable to local consumers. However, the
productivity of local fowl is very low (60 - 150 eggs per hen per year)} [1-3]. Poor
performance of indigenous chickens is due to the fact that their genetic potential has not

been developed through selection and breeding programs and also due to poor
environmental conditions [4].
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In the Riyadh area, some investigation studied the performance of Baladi fowl
[1,2]. But, in Al-Qassim area, there is no detailed information about the productive
performance of Baladi fowl. Therefore, the present experiment is aimed to investigate
the productive performance of Baladi fowl and to study the possibility of improving egg
number to an economic rates with selection methods.

Material and Methods

One thousand, Baladi fertile eggs were collected from local farms in different areas
of Al-Qassim. Fertile eggs were incubated at Poultry Research Station of Faculty of
Agriculture and Veterinary Medicine, King Saud University, Al Qassim, Bureidah,
Hatched chicks were wing banded and brooded in floor pens till 16 weeks of age. Then
pullets were transported to individual cages. Age at sexual maturity was recorded and
body weights at this age was also measured. Egg number during the first 90 days of
laying was recorded and egg weight for the first 5 eggs of laying and for mature egg (at
30 weeks of age) was also determined.

At the end of the first 90 days of laying egg quality traits were estimated. Selection
for egg number during the first 90 days of laying was applied according to individual
egg production record. One hundred female were selected and mated to non relative
cocks to produce the first selected generation (300 hens) (Table 1). Chicks of generation
one  wete brooded and reared on floor pens as the previous generation and body weights
at hatch, 2, 4, 8, 16 weeks and at sexual maturity were estimated. At 16 weeks of age
they were transferred to individual cages and the following traits were recorded and
estimated.

Egg number of the first 90 days of laying

Average egg weight of the first 5 eggs

Average egg weight in the third month of laying

Clutch size and interval between clutches

Egg quality traits : egg weight, albumen weight, yolk weight, shell weight, yolk
index, shape index and shell thickness.

UE SR

Table |. Breeding plan of Baladi fowl in different generations

1000 Fertile eggs: Foundation stock (200 f and 100 M)

(i Random mating Mass sclection (100 F))
3, Control ling Selected line
S50F20M 300F
Random mating Mass selectton (100 F))
G, S0F 20 M 300F
Random mating Mass selection (100 [F))
Gy S0F20M 00T
Ramdom control line Selected line for egg number

F=F¥emales, M =Males, F, = Sclected females
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The birds were fed ad lib on a starter diet containing 20 % crude protein till 12
weeks of age and was changed by a layer diet containing §7 % crude protein. Artificial
insemination had been applied in all experiments by assigning females to the males, one
sire for three females, avoided relative mating to prevent inbreeding depression.

Data were computerized using SPSS, PC program. Heritabilities were estimated
according to [5,pp.20-80]. Realized selection response and selection differential were to
[7] as ratio of total selection response to total selection differential (bg).

where : bp = Ry/St
Rt = Total selection response.
St = Total selection differential (as difference between average of
selected hens and population mean)

In each generation males and females of the control line were randomly mated. Family
size of control line was maintained constant in order to minimize inbreeding effect [§].

Results and Discussion

1. Direct response for egg number

Table 2 presents egg number per hen of the foundation stock and the selected and
control line after one round of selection (generation) for egg number. Egg number per
hen during the first 90 days of laying in the foundation stock was 49.6 + 1.8 eggs. In the
selected line egg number per hen was 66.1 £ 0.6 in generation 1 and it was 59.0 + 2.1 for
the control iine. Difference between average egg number in the foundation stock and
average egg number of the contro! line was 9.4 eggs. This may be due to environmental
conditions in research station or to random effects.

Table 2, Egg production traits in the foundation stock, selected and control lines after
one round of selection for egg number

Trait Foundation stock Selected Control

Go line (G1) line (G1)

Age at sexual mat. 1632+1.1a 1428+ 14¢ 147.3+3.2

(days) b

Egg number during 496+18¢ 66.1 +0.60a 500+21b

90 days of laying

(eggs)

Clutch size 29+03b 39+0.1a 33£02b

{eges)

Interval between 26x03a 14+01¢ 1.8+02h

clutches {days}

Egg weight 258+03b 266+02a 27.7104a

(first 5 eggs) (g)

Egg weight 365+02¢ 41.6£03b 42610062

(mature weight) (g)

a, b, ¢ means within a raw having the same subseript are not significantly different (P < 0.05).
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Ditference between the selected and control lines in egg number was significant
and it was equal to 7.1 eggs, which it was expressed as selection response or genetic
improvement for egg number. This improvement can be explained by larger clutch size
(3.9 eggs in the selected line and 3.3 eggs in the control line) and shorter interval
between clutches (1.4 days in the selected line and 1.8 days in the control line} in the
selected line than those in the control line.

Calculated heritability estimate for egg number was 0.06 (Table 2) and it was in
agreement with that obtained by [4] and [9]. Realized heritability for egg number
cxpressed as a ratio of total selection response to total selection differential (br) was
0.35 £ 0.10 and it was in harmony with that found by [10, p.90].

In general, selection had increased egg number till 90 days of laying. This gives a
very important tool to the poultry breeder to select strains of hens on the base of part
records in Baladi fowl. It is clear also that Baladi fowl ability to produce higher egg
number can be realized by both environmental condition and genetic selection method.

2. Correlated selection responses in the correlated traits

Table (3) presents correlated selection response for all production traits. Also
Tables 4 and 5 illustrate averages of different production traits in the selected and
control lines. It is clear that body weights at different ages were smaller in the control
line than those obtained in the selected line. Correlated selection response for body
weights in the selected line were -0.3, -10.0, -11.9, -246, -20.3 and -55.7 grams for body
weight at hatch, 4, 8, 12, 16 weeks and at sexual maturity.

Table 3 illustrates positive correlated selection response for clutch size. In contrary
negative correlated selection responses were obtained for interval between clutches, age
at sexual maturity. This finding may be reasons for the realized selection response for
the selected trait (egg number). Means of egg quality traits in the selected and control
lines are presented in Table 5. There were no significant differences between the
sclected and control lines in most of egg quality traits. However correlated selection
responses for egg weight (-1.0 7 g), alb. wt. (-0.5 g} and sheil wt. (-0.1 g) and yolk wt.
(-1.0 g) were obtained in Table (3). The reduction in egg weight can be explained by the
reduction in albumen wt., yolk and shell weights. Shell thickness was increased by 31 to
40 um (Table 3).
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Table 3. Correlated selection responses and heritabilities estimate for different production traits
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Trait

Correlated response
AG

Heritability h*

1. Body weights
At hatch
4 wks
8 wks.
12 wks.
16 wks.
At sexual maturity
I1. Egg production
Age at sexual maturity
Clutch size
Interval between cluiches
Egg wt. of the first 5 eggs
Mature egg wt.
. Egg quality
Egg wt.
Yolk wt.
Alb. wt.
Shell wt.
Shell thick. 1
Shell thick. 2

11

—

-0.3

-10.0
-11.9
-24.6
-20.3
-55.7

+0.6

- 1.07
- 11
- 65
- 01
+ 31
+ 40

0.68
G.36
0.24
0.06
0.20
0.20

043
0.06
0.08
0.20
0.40

* (1} Shell thickness from the narrow edge.
** (2} Shell thickness from the broad edge.

Table 4. Body weights of selected and control Baladi lines at different ages

Trait

Selected line X + SE

Control line X +SE

Body weights:
Athatch  (g)

At 4 weeks (g}

At8wks  (g)

At 12 whs.
Arvlewks. (g)

Atsexual maturity (g}

287%0.1a

192.3+£39b

5487+ 63 b
7803+93b

11093+ 187b

1140.7 +189b

200032

2023121 a

560.6 £ 11.52

804.9 + 19 5a

11296 £40.5a

1195.9+227a

a, b means within a row having the same subscript are not significantly different (P < 0.05).
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Table 5. Body weights of selected and control Baladi lines at different ages

Trait Selected Control
Egg weight (g) 4112070 422407a
Yolk weight (g) 147+02b 158+0.2a
Albumen weight (g) 2144072 219+0.7a
Shell weight (g) 41 +0.1a 42 +0.1a
Shell thickness (um) (1) 401+93a 376 £8b
Shell thickness (um) (2) 333+ 12a 293+12b
Yolk index % 5122042 512+04a
Shape index % 644+09a 6891+09a

a, b means within a row having the same subscript are not significantly different (P < 0.05).
(1) shell thickness from the narrow edge.
(2} shell thickness from the bread edge.

These results were in harmony with that obtained by [3], [4] and [10, p., 80].
3, Correlation between the selected trait and other production traits

Table 6 shows correlation coefficient between egg number and each of age at
sexual maturity, clutch size, interval between clutches, egg weight of the first 5 eggs and
egg weight of mature eggs. High positive correlation was obtained between egg number
and clutch size (0.64). High negative correlation between egg number and each of
age at sexual maturity (-0.25), body weight at sexual maturity (-0.23) and interval
between clutches (-0.35). Moderate negative correlations between egg number and egg
weight of the first 5 eggs as well as mature egg weight were observed.

Table 6. Correlations between egg production traits in selected Baladi line

1 2 3 ) 5 6 7
Body weight Age at Egg Clutch Interval bet. egg wt. of  egg wt. of
at sexnal mat. sexuat no. size clute (first eggs) mature
mat. egg
1 0.32 - -0.16 0.06 0.26 0.36
2 - - -0.13 0.03 0.36 -0.02
3 - 0.64 -0.35 -0.15 -0.12
4 - 0.02 -0.18 0.1¢
5 - -0.01 -0.06
] 0.10
7 -

Table 7 shows that correlations between body weights at later ages (8, 16 and 20
wks) were higher than those obtained between carlier ages (hatch and 4 weeks). This
trend was observed also by [11]. They suggested that some of the genes that controlled
body weights differ at different ages. Similar trends have been reported [12]. High
correlations between egg weight and each of yolk, albumen and shell weights were 0.30,
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0.51 and 0.39, respectively (Table 8). These correlations explained the negative
correlated selection response for egg weight, yolk, shell and albumen weights.

Table 7. Correlations between body weight at different ages.

1 2 3 4 5 6
At hatch At 4 wks At 8 wks At 16 wks at 20 wks At sexual
aturity

1 - 0.07 -0.05 -0.06 -0.13 0.04
2 - - 0.72 0.58 0.22 -0.02
3 - - - 0.61 027 -0.09
4 - - - 0.39 -0.04
5 - - - - - 0.00
6 - - - - - -

Table 8. Correlation between egg quality traist in the selected Baladi line

1 2 3 4 5 6 7 8
shape Yolk Album Sheel Yolk Shell Shel egg
index wit. en wt. wt. index thickness thickenss weight

(1) @

1 - -0.04 0.2 -0.07 -0.04 -0.03 0.02 0.09
pi - - -0.07 0.02 0.04 0.14 0.25 0.30
3 - - - -0.05 -0.17 -0.12 -0.06 0.50
4 - - - - «0.21 0.10 011 0.19
5 - - - - - -0.12 -0.12 -0.16
6 - - - - - - 0.2 0.23
7 - - - - - - - 0.25
8 - - . - - - - .

4. Heritabilities estimate

Table 3 presents heritability estimates for body weight at different ages and egg
production traits. Body weights at different ages have high heritability estimates 0.20 to
0.68. These results were in agreement with those obtained by [4, 10, p. 100].
Heritabilities for age at sexual maturity, clutch size, interval between clutches and egg
weights were 0.43, 0.06, 08 and 0.26 - 0.40 (Table 3), respectively. These values were in
harmony with those obtained in literature [4, 10, p. 100,11].

Finally, selection for egg number in Baladi fowl are able to increase egg
production. This improvement was associated with early sexual maturity, shorter
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interval between clutches and larger clutch size. Longer selection generations and other
selection methods may produce more responses in egg production.
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