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ABSTRACT: The present experiment has been carried out at the Poultry Experimental
Farm, Faculty of Agriculture, Menoufia University, Shebin El-Kom, Egypt, during the
period from 2013 to 2017 on Norfa chickens. Total number of 475 dams were used in the
present experiment in the base population, first and second generations. Independent
culling levels (ICL) method of selection has been applied on the selected flock
{-X +0.5sd). The criterion of ICL method of selection was to select hens having at least
average ENgog + 0.5 sd on condition that egqg size and body weight should be around the
average flock.

Results obtained and conclusions can be summarized as follows:

The heritability estimates (h?) showed that Agesm had low W estimates, both of BWsu and
BWu showed moderate I? estimates, EWsu showed moderate to high h’ estimates while
EWwm had moderate h? estimates and the heritability estimates for ENeos and EN.2wk were
moderate to high. The expected genetic changes for Agesm, BWsu, BWwu, EWsu, EWn,
ENoos and ENewk in the base population were -1.12 d.« 41.82 g«22.28 g < 1.19 g «0.46¢g «
3.57egg and 1.70 eggs respectively. While the actual genetic gains were7.79¢ 17.9¢ -
0.093: -1.60: -1.60: 5.18 egg and 8 eggs respectively. The expected genetic changes for
Agesmu, BWsy, BWwu, EWsu, EWwn, ENooa and ENswk) in the first generation of Norfa
chicken were 1.69 d< 22.43 g31.01 g .89 g <32g ¢ 1.8 egg and 1.27 eggs respectively.
While the actual genetic gains were -13¢-29.9:-38+ -1 -1.180:5.8 egg and 5.24eggs, in the
same order. The expected genetic changes for Agesm, BWsm, BWwu, EWsmu, EWn, ENsod
and EN.wk in the first generation of Norfa chicken were 1.31d., 26.14 g, .27 .73 g ,0.87 g
,0.26 g, 2.95 egg and 2.91 eggs respectively. While the actual genetic gains were -10+ -
30:-22~1.4:1:14.05 egg and 19.72 eggs respectively.

The actual genetic gains for ENewus and ENsawx were high than the expected genetic
changes through the base population, first and second generations by applied the
Independent culling levels. The selected line was better than the control line for
productive traits in Norfa laying hens.
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INTRODUCTION the history of Norfa breed from 1980 to

In Egypt, a lot of efforts have been 2017. A base population of Norfa
done to improve indigenous chickens. chickens was formed through crossing
The Egyptian indigenous breeds of two indigenous breeds of chickens
chickens have many advantageous such (Fayoumi and W-Baladi) with two strains
as their high adaptability to local of W. Leghorn imported from Norway in
environment and genetic resistance to 1980 (L2 which was developed for high
some serious diseases such as Marek's egg number and L7 which was developed
beside the highly acceptable taste and for heavy egg weight). Generally, as
favorable flavor for its meat and egyg layers Norfa chickens have low body
products. Abdou et al. (2017) summarized weight (less than 1500g) which means

69




F.H. Abdou, et al.,

low maintenance requirements and early
sexual maturity Zanaty et al. (2001). Since
1980 till 2007 many researchers worked
on Norfa strain. Enab (1982) evaluated
the performance of parental purebreds
(L2, L7 and Fayoumi). Abdou and Kolstad
(1984) evaluated the performance of two-
way crosses of the parental purebreds.
Enab (1991) applied different selection
indices (i.e. general, reduced, restricted
and two — stage indices) in Norfa strain.
Shebl et al. (1991) studied the genotype-
environment interaction for growth and
reproductive traits in Norfa chickens.
Abou EI-Ghar (1994) developed two
divergent selected lines from Norfa strain
on body weight by using tandem
selection. Harfoush (1997) studied the
effect of different management and
environmental conditions (i.e. lighting,
temperature and dietary protein level) on
the performance of Norfa layers. El-
Sakka (1999) studied the effect of
selection oh some egg quality traits on
Norfa strain. Abou El-Ghar and Abdou
(2004) evaluated the hybrid vigor in egg
production traits in the diallel crosses of
different four lines of Norfa strain.

Abou Elewa (2004) studied the direct
selection for general immune response
and its relation to some economic traits
in Norfa chickens. Ben-Naser (2007)
developed two different specialized lines
in body weight (i.e. light and heavy body
weight lines) by using different selection
indices (i.e. general, sub-indices, reduced
and restricted indices) during two
consequently generations of Norfa strain.
El-Weshahy (2010} used independent
culling levels method in three
generations in three lines (EN, BW and
control) for improving Norfa hens during
three generations and crossing to get
hybrid vigor for some egg production
traits. Abou-Elewa et al. (2016) studied
determination age at sexual maturity of
cocks depending on the first response of
semen collection and to characterize the
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semen parameters in Norfa chickens.
Abdou et al. (2017) explained improving
indigenous chickens in developing
countries and showed the outlet of the
Norwegian-Egyptian Project "NORFA" in
Egypt (1980-2017).

The main aim of the present study is
trying to improve some egg production
traits of Norfa chickens by using
independent culling levels method during
the three generations.

MATERIALS AND METHODS

The present experiment has been
carried out at the Poultry Experimental
Farm, Faculty of Agriculture, Menoufia
University, Shebin El-Kom,Egypt, during
the period from 2013 to 2017 on Norfa
chickens. Total of 475 dams were used in
the present experiment in the base
population, first and second generations.

The studied traits
1) Age at sexual maturity: (Agesm):
number of days at the first egg layed.
a) Egg number: ENgo: number of
eggs in the first ninety days of
laying.
b) EN 42weeks: Number of eggs at 42
weeks of age (ENaawk)-

2) Egg weight:
a) EWgn: average weight of the first §
eggs at sexual maturity in grams.

b) EWn: average weight of 5 eggs during
{35 — 38) weeks of age (EWy) in grams

3) Body weights (BW):

a) Body weight at different ages. Body
weight during the base population,
first and second generation were
taken at 0, 4, 8, 12 and 16 weeks of
age (BWO, BWywk , BWswk , BWqawk
and BW1swk )

b) BWgn: body weight at sexual
maturity in grams.

c) BWoui: body weight at 42 weeks of
age in grams.
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STATISTICAL ANALYSIS

Studied traits were analyzed using
general linier model (GLM), SAS
computer program SAS (2002) as
following two models:
Model I:

Yij= M +Gi+ e;; Where:

Y = Observation on the i"" chick.

H = The overall mean of the trait.

G; = Effect of [ group (selected and
control).

ejj = Random error.

The Least Squares Program SAS
(2002) was also used to calculate the
analysis of variance and least square
means of all effects in the model.
Standard deviation of the parameters was
estimated and tests of the significances
were applied. Furthermore, the least
squares program SAS (2002) was used to
estimate the analysis of variance overall
two lines (selected and control lines) as
well as to calculate least square means
of all effects in the following mixed model
which was used for overall lines:

Model II:

Yijk = p+ S+ Dij + ejjk Where

Yik = The value of a trait of k'™ progery
from the j'" dam mated to the i*" sire.

H = The overall mean of the trait.

Si = Random effect of the i*" sire.

D; = Random effect of the j" dam mated

to it" sire.
e = Random error component assumed
to be normally distributed.

The program calculates the values of
Heritability, genetic and least square
means for all effects in the model.
Standard errors of these parameters and
testing of significance were also given.

GENETIC GAINS
The expected genetic gains (AG) were
calculated according to the formula given
by (Prichener's, 1979) as follow.
AG =i. hj. BAj
Where:
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i = Selection intensity.

hj = Square root of heritability for the jth
trait.

8Aj = Additive genetic standard deviation
of the jth trait.

Actual genetic gain was calculated as
deviation from the control Iline
performance by equation given by Hill
(1972) as follows:

AG = (St-Ct)
Where:

S and C are the means of selected and

control lines in generation number (t).

SELECTION PROCEDURES

Independent culling levels method
was applied in the three generations. All
individuals that failed to come up with a
certain standard for each trait and
regardless of their record in any other
trait, have been discarded.

During three generations of selection
the independent culling levels procedure
was applied in the base population to
divide it into two lines (selected and
control). The egg number line (EN) was
determined by using the overall mean for
egg nhumber at 90 days of the base
population plus 0.5 standard deviation
(p+0.5 s.d), while body and egg weight
should be around the average flock. The
same selection method was applied in
each of the following generation. Also,
the cocks of the base population were
divided into these three lines upon this
procedure. The birds of the control line
were chosen randomly before applying
the independent culling levels. Norfa
layers of the base flock had been faced
some unfavorable conditions (ration
shortage). Therefore selection under feed
stress had applied on Norfa layers and
this may be affected some low means of
some performance.

RESULTS AND DISCUSSION
Heritability
The estimates of heritability of all
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studied traits (i.e. Agesn, BWgn, BWn,
EWsm, EWM, ENgoa and EN42WK) based on
sire, dams and sire + dam variance
components during the base population,
first and second (generation are
presented in Table (1). Heritability
estimates of age at sexual maturity
(Agesn) had the lowest heritability (h2)
estimates while body weight at sexual
maturity (BWsm) and body weight at
maturity (BWw) had the highest
estimates.

Generally, Table (1) shows that the
estimate of heritability for age at sexual
maturity was low. On the other hand, the
heritability estimates of the body weight
at sexual maturity or at maturity were
moderate. Also, the heritability estimates
of egg weight at sexual maturity, at
maturity, egg mass of 90 day and egg
mass of 42 weeks were lowest.

Furthermore, egg number during the first
90 d or till 42 week had moderate
heritability estimates.

Most of the estimates were in a good
agreement with those found on Norfa
strain by Enab (1991), Sherif {(1991), Enab
et al. (1992), El-Wardany and Abdou
(1993), Abou EI-Ghar (1994), Enab (1996},
Abou Sada (2007, Ben-Naser (2007), El-
Weshahy (2010), Abou-Elewa (2010),
Enab et al. (2015), Abou-Elewa et al.
(2016) and Abdou et al. (2017) .

Moreover, some of heritability
estimates were beyond of the biological
limits (more than one or less than zero)
and these illogical values may be found
when the selection emphasized highly on
some traits and / or due to sampling
errors Enab (1991).

Table {1): Heritability estimates of the studied traits in base population, first and second

generations in Norfa chickens.

Base population

First generation

Second generation

Trait
hiD % | h2S+D

2
SE + SE h‘st SE

h’st SE

h’D*

h? S+D

h? S+D h’D*
hst SE +SE

SE * SE SE

Ageswm 10201 .26%.02

.13£.009

21013

22117

.05+.004

.14+.009

BWsu 26102 0.431.03

491,03

0.44032

44%.031

.50+.030

BWwn 39103 .80+.06

.6+.031

421,033

371.026

.461.028

EWsm 72105 .33+.027

.561.039

.52+.031

.441.036

.38+1.027

431.026

EWm .28+.02] . .02+.002

.331.023

191,011

.12+.010

.13£.009

.13+.008

ENooqg

.331.023

.41£.025

.41£.032

.56+.039

561035

EN 42wk

.02+.002

211013

411,033

.331.02

431026

EMygoq |0.301.02(.254.02]0.311.02( .

.291.02

371.02

161013

.38+1.027

.311.018

EMazwi [ 0.31£.03|.231.02(0.301.02(.53+.042

.03+£.002

.32+.019

341028

.31£.002

.37+.022
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Selection Method of Independent
culling levels.

Selection method of independent
culling (ICL) was applied to maximize the
genetic gain of flock (X% 0.5 sd). The
main of selection of laying flock of the
hen is to increase egg number.
Increasing egg number should be done
on condition that egg size is not affected
due to the fact that increasing egg
number is associated with decreasing
body and egg weights. Therefore,
selection program applied on laying flock
always focused on increasing egg
number on condition that egg and body
weights should be around the main flock.
Independent culling levels (ICL) method
of selection has been applied on the
selected flock (X' + 0.5 sd). The criterion
of (ICL) method of selection was to select
hens having at least average of ENgyq +
0.5 on condition that egg size and body
weight should be around the average
flock. The averages were 41.1eggs for
ENg 4.38 g for EWgy and 1013.5 g for
BWgsn. The differences among these
means were sighificant (.05).

The expected and actual genetic
changes by applying independent

culling levels for the base
population

Table (2) illustrated expected and
actual genetic gains for all traits of
selected flock. Table (33) shows that the
expected genetic changes of Agegm,
BWsm, BWwm, EWsm, EWwn, ENgw and
EN4.wkfor the base population were -1.12
d., 41.82 g,22.28 g , 1.19 g ,.46g , 3.57eqqg
and 1.70 eggs respectively. While the
actual genetic gains were -7.79, 17.9, -
0.093, -1.60, -1.60, 5.18 egg and 8 eggs.
The results in Table (2) show that there
was a good agreement between the
actual and expected genetic change for
BWM and ENgeq4. On the other hand there
was a clear discrepancy between the
actual and expected genetic change for
ASM, BWSM! EWSM! EWM and EN42wk.

Most of the estimates were in a good
agreement with those found on Norfa
strain by Abdou et al. (1998), El-Sakka
(1999), Abou EI-Ghar (2003), Ben Nasr
(2007), Abou-Elewa (2010) and, EI-
Weshahy, (2010).

These discrepancies between the
actual and expected genetic changes
might be due to missing progeny of some
selected dams and sampling errors.

Table (2): Means * sd of the base population, expected genetic gain and Actual genetic

gain in the base population.

Trait ba:ﬂeegrc:spliligon Means * sd _of Expected Actual
of the selected line the control line | genetic gains genetic gains

Agesm 162.2410.14 170+ 17.725 1.12 -7.79
BWsm 1013.5+96.34 1028.483162.54 41.82 -14.5

BWwn 1221.953+110.74 1204+83.621 22.28 17.9
EWsn 37.90%4.058 38.04.1 1.19 -0.093

EWn 41.395%3.54 43.0£3.4 0.46 -1.60
ENgoq 41.18#4.31 36.0x5.15 3.57 5.18
ENazwi 64.0+2.24 56.0+5.963 1.70 8
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4.5. The expected and actual genetic
changes by applying
independent culling levels for the
first generation
Table (3) shows that the expected

genetic changes of Agesm, BWsm, BWn,

EWsm, EWM, ENgod and EN42WK for the

first generation of Norfa chicken were

169 d., 2243 g,31.01¢g,.89¢g ,.329, 1.8

egg and 1.27 eggs respectively. While the

actual genetic gains were -13, -29.9, -38,

-1, 1180, 58 egg and 5.24 eggs

respectively. This low expected genetic

gains for egg number were mainly due to

mainly to low heritability estimates (i.e.

.41 and .21 for EN g¢yq and EN4xwk). On the

other hand there was a clear discrepancy

between the actual and expected genetic
change for all traits.

Most of the estimates were in a good
agreement with those found on Norfa
strain by Abdou et al. (1998), El -Sakka
(1999), Abou EI-Ghar (2003), Ben Nasr

(2007), Abou-Elewa (2010) and EI-
Weshahy, (2010).

4.6. The expected and actual genetic
changes by applying
independent culling levels for the
second generation.

Table {4) illustrates, expected genetic
changes of Asm, BWsm, BWM, EWsm,
EWwn, ENgyg and ENgmkfor the second
generation of Norfa chicken being 1.31 d.,
26.14 9,27.73 g , .87 g, .26g , 2.95 eqg
and 2.91 eggs respectively. While the
actual genetic gains were -10, -30, -22-
1.4, 1, 14.05 egg and 19.72 eggs in the
same order. On the other hand there was
a clear discrepancy between the actual
and expected genetic change for all
traits.

Most of the estimates were in a good
agreement with those found on Norfa
strain by Abdou et al. (1998), El-Sakka
(1999), Kosba et al. (2002), Abou El-Ghar
(2003), Ben Nasr (2007), Abou-Elewa
(2010), El-Weshahy, (2010).

Table (3): Means * sd of the first generation, Expected genetic gain and Actual genetic

gain in the first generation.

| PRSI (s s G [ gt
of the selected line gains gains

Agesm 158118.15 171£13.61 1.69 13
BWsu | 1008.17287.002 1038.6455.9 22.43 -29.9
BWn 1188+111.151 1226486.462 31.01 -38
EWsm 38.0£03.863 39.013.46 0.89 -
EWn 41.173.299 42.33.2 0.32 -1.18
ENaoq 48.15545.896 42.2842 59 1.80 5.87
ENuzwk 72.46618.185 67.1615.46 1.27 5.24
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Table {4): Means * sd of the second generation, Expected genetic gain and Actual

genetic gain the second generation.

_ second generation Means * sd of the Expect_ed Actuql
Trait Means * sd _ control line gen_etlc gen_etlc
of the selected line gains gains
Agesm 152+11.7 162+7.5 1.31 -10
BWgn 980+88.4 1010.618+109.9 26.14 -30
BWy 1210.82+88.2 1233.088+111.9 27.73 -22
EWsm 35.084+2.0 36.437%2.0 0.87 -1.4
EWn 42.043.2 41.0£3.4 0.26 1
ENgoa 63.525+13.1 49.471%4.2 2.95 14.05
EN 2wk 92.279+18.4 72.55916.4 2.91 19.72
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