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Abstract: This study was carried out on data obtained from the
experimental stocks at the Poultry Research Center, Faculty of
Agriculture, University of Alexandria, during seven successive years. The
experimental stocks comprised two developed lines of Alexandria chickens
originated from the base population, through individual selection for high
(HL) and low (LL) body weight at 8-week and one population of the
Fayoumi (FA) flock kept closed without selection for any trait and used as
a control breed.

Data of 6989, 9128 and 2349 chicks produced from LL, HL and
FA populations, respectively, were recorded for traits of body weight at
hatch (BWH). 8-weeks (BW8), sexual maturity (BWSM) of age, number of
day alive during the period from hatch up to 8 weeks (DL0-8) of age and
age at sexual maturity (ASM). Single trait animal model was used to
analyze the data. Results showed that estimates of Heritability (h,?) for
body weight were higher at hatch for the Alexandria HL (0.62) and FA
breed (0.36) than at 8-weeks of age (0.29 and 0.17, respectively). While the
reveres was true for the LL of Alexandria chickens. Estimates of h] for
AGSM were about the same for the LL line (0.06) and FA breed (0.06).
While the F1L line had higher estimate of h%, (0.09). Estimates of genetic
correlations (rg) between productive traits were generally negative and
low. It ranged from -0.35 to 0.301 in LL, -0.25 to 0.23 in HL and -0.96 to
0.22 in FA populations. The corresponding estimates of the phenotypic
correlations (rp) were -0.43 to 0.42, -0.43 to 0.34 and -0.89 to 0.362 in the
same order.

Genetic trends in LL, HL and FA populations indicate that PBV
were mostly positive for all the studied traits. But the plots in LL line
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showed that the minimum of predicted breeding values for BW8 reached at
the 3" generation of the study and the plateau reached soon at the 4"
generation. While, the plots in HL line indicate that the plateau for BW8
and BWSM reached soon at the 2™ generation, then trends fluctuated to
show second plateau at the 5" generation. For FA breed, the plots for
BW8 and BWSM were gradually increased to reached the maximum point at
the 7™ generation. This is due to no selection was practiced in this
population. On the other hand, genetic trends for traits of BWH, DLO-8
and AGSM indicate that the change in plots were very low and it had
stability after the 2" generation.

INTRODUCTION

Productive traits in poultry should be selected on the basis of their
estimated breeding values rather than on phenotypic performance. Accuracy
of estimation of breeding value of the chicks becomes more precise together
with an extending for the information not only available on their own
performance test but also on both the full and half sibs as well as of the
ancestors. The Animal Model is nowadays applied in some species of
poultry, but it has not been widely used (Iraqi, 2002). Derivative-Free
Restricted Maximum Likelithood Algorithm (DFREML) allows unified
approach for genetic evaluation and estimation of variance components for
chickens (Mielenz et al., 1994).

When a control population is not available, animal model
methodology can be useful for estimating genetic and environmental trends
of a selection process (Henderson, 1984). In development and evaluation of
breeding programs in chickens, both genetic parameters (e.g. heritability
and predicted breeding values) and genetic trends need to be evaluated
accurately. Compared to other livestock species, few estimates have been
reported on chickens for genetic and environmental trends.

In Egypt, the native breeds like Fayoumi and Alexandria chickens
are not evaluated genetically by applying single-trait animal model.
Nevertheless, no genetic analysis has been done yet to estimate the genetic
trends for productive traits based on new methodology of analysis (e.g.
MTDFREML, PEST, MTGSAM, ...etc). Therefore, the main objectives of
this work were: (1) To estimate genetic parameters (e.g. direct additive
genetic, common environmental effect and error variances as well as
heritability) for traits of body weight at hatch (BWH), 8-weeks (BWS),
sexual maturity (BWSM) of age, number of day alive during the period
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from hatch up to 8 weeks (DL0-8) of age and age at sexual maturity (ASM)
in chickens of low (LL) and high (HL) lines of Alexandria and Fayoumi
(FA) breed, (2) To predict the breeding values for these traits under the
study, and (3) To evaluate the genetic trends for the traits over several
generations.

MATERIAL AND METHODS

Experimental stocks

Data of the present study had been obtained during seven successive
years at the Poultry Research Center of the University of Alexandria,
Faculty of Agriculture. The experimental stock comprised two developed
lines of Alexandria chickens and one population of the Fayoumi (FA)
chickens used as a control. The two Alexandria lines were originated from
the base population through selection for high and low eight- week body
weight (Shebl 1986). The low (LL) and high (HL) line parents of each
generation were at least one standard deviation above or below the mean of
the generation from which they were selected. More details about these
early steps were reported by Kosba et al. (1985) and Shebl, (1986). The
control line comprised the Fayoumi flock which has been kept closed and
without any selection for any trait.

Breeding plan and management:

A number of breeding pens ranged from 12 to 26 used to produce the
chickens of LL and FIL lines of Alexandria chickens, but five pens used for FA
breed. Each pen had 6 to 10 pullets randomly mated with a single cockerel of the
same line. The identified eggs were collected from dams through trap nesting of
individual cages. The eggs were stored at room temperature and set weekly in an
electric forced- draft incubators for three months in each season (from
November to January). Total number of chicks produced were 6989, 9128
and 2349 of LL, HL and FA populations, respectively. Numbers of sires,
dams and chicks produced from the two Alexandria lines and FA breed are
presented in Table 1. On hatching day, all chicks were wing-banded,
weighted, and brooded in electric battery brooders. At three weeks of age,
they were transferred to floor brooders. The chicks were debeaked at about
four-weeks of age. At eight-weeks of age, the chicks were sexed, weighed
and moved to rearing houses. All chicks were vaccinated against Newcastle
disease through the first week and at eight-weeks of age.
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Table 1: Numbers of sires, dams and chicks produced from
Alexandria lines and Fayoumi breed of chickens.

Line or breed No. of sires | No. of dams No. of chicks Total
Low line (LL) 71 488 6989 7548
High line (HL) 99 715 9128 9942
Fayoumi (FA) 36 226 2349 2611

All birds were fed on starter (from hatch to 8 weeks), developer
(from 8 to 20 week), and breeder (after 20 week) rations containing 21, 16
and 16% protein; 3.64, 4.06 and 3.8% fat; 2.94, 2.34 and 2.96% fiber; 2825,
2995 and 2579 metabolic energy cal/kg, respectively. Feed and water were
provided ad libitum. All birds were subjected to the same medication and
managerial conditions.

Data

Data of body weights of 6989 LL, 9128 HL and 2349 FA chicks
were individually recorded (grams) at hatch (BWH), eight (BWS), sexual
maturity (BWSM) weeks of age, age at sexual maturity (AGSM) and
numbers of day alive of the chick from hatch up to 8-weeks of age (DL0-8)
were also recorded.

Model of analysis:

Single- trait animal model was used to analysis the data according
to the following linear model (Boldman, et al., 1995):

y=Xb+Zu, +Zu, +e

Where:

y = n xl vector of the observation on the birds (n= number of records); b =
vector of fixed effects of generation (7 generations), hatch (different levels
per generation) and sex (2 levels ); X = design matrix of order n x p (which
relates records to fixed effects); u, = the vector of random direct additive
genetic effect of the bird; u. = the vector of random common environmental
effect (dam family); Za & Zc = the incidence matrices relating records to
random direct additive genetic and common environmental effects,
respectively; and e =n x 1 vector of random residual effects.

Direct additive, common environment, error and phenotypic variances
were estimated. Heritability was estimated from the animal model
according to the following equation:

1500



Genetic Trends, Productive Traits, Chickens.

Where o.,0.,0;and o are variances due to the random effects of direct
additive genetic, common environment and error, respectively.

Genetic (rg) correlation between traits was estimated (based on
correlation between predicted breeding values) as follows:

CoV  (x),

rX
y VXX

Where:

COV (X) ij = the additive genetic (a) covariance between the first and
second traits; Xa

And Xj; = the additive genetic (a) variances of the first and second traits,
respectively.

Genetic trend:

The averages of PBV were regressed on generation factor to analyze
the general trends of these values (Iraqi, et al., 2002). These values were
plotted for LL, HL and FA population of chickens separately to illustrate the
genetic trend for the productive traits under the study.

RESULTS AND DICUSSION

Means and phenotypic standard deviations for productive traits were
presented in Table 2 to characterize the three populations of chickens under
the study.
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Table 2: Actual means (X), standard errors (S.E.) and coefficients of
variation in Alexandria lines and Fayoumi breed of chickens.

Trait" X+SE. X+S.E. X+S.E.
No. Alexandria (cv) No Alexandria C.v. No. Fayoumi C.v.

low line high line breed
BWH 6989 31.30+0.025 6.67 9128 31.67+0.02 7.17 2409 27.20+0.05 9.38
BW8 5845 374.47+1.46 29.86 | 7911 | 518.20+1.62 27.75 1882 354.58+2.42 20.62

DLO-8 6989 51.53+0.14 2239 | 9128 52.59£0.11 18.99 2409 49.89+0.26 25.65

AGSM 820 199.51+£0.90 12.87 1184 | 180.71+0.67 12.73 503 183.69+1.04 12.72

BWSM 820 1518.6 £8.5 16.08 1184 | 1743.26+8.26 1629 503 1189.37+8.70 1641

BWH and BW8= body weight at hatch and at 8 weeks of age, respectively; DLO-8= live ability in days during the period from
hatch to 8 weeks of age; AGSM= age at sexual maturity; BWSM= B ody in days 1= Body weight at sexual maturity.

Genetic parameters

Estimates of variance components and heritability for productive traits are
given in Table 3.

Additive genetic variance (o)

Percentages of direct additive genetic variance {ex]) were higher for
body weight at early age (hatch) in both of the Alexandria HL (62.151%)
and FA breed (36.35%) and low thereafter at 8-week of age (29.17 and
17.07%, respectively). These results are in agreement with those reported by
Iraqi (1999) who found that this percentage for body weight was higher
(19.0%) at hatch than that at 8-week (8.0%) of age in chicks of Dokki-4
strain. While the reverse trend was observed for the Alexandria low line

(Table 3). This results suggest that there is a decrease in percentage of o at

hatch may be due to selection.

For DLO-8, percentages of o were generally low which ranged

from 5.92% in LL to 8.83% in HL. These indicate that livability in HL trait
could be improved by selection.

For AGSM, percentages o, of were moderate and about the same in

both of LL (13.96%) and HL (13.33%) of Alexandria chickens, while this
percentage was low (4.89%) in the FA breed. While these percentages for
BWSM were generally high where the values were 45.49, 44.70 and
43.39%, respectively in LL and HL of Alexandria chickens and FA breed as
shown in Table 3. King and Henderson (1954 a and b) have emphasized that
all genotypes are not represented equally in all hatches and this unequal
representation influence the estimates of genetic variance.
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Common environmental variance (af)

Results given in Table 3 show that percentage of o for body

weight at hatch were high (ranged from 24.95 to 31.67%) and then declined
thereafter (ranged from 16.21 to 16.97%) with the advancement of age (at 8-
weeks of age) in the three populations. This reflect the importance of
maternal effect on the chicks at early ages than later ones. These results are
in agreement with those reported by Iraqi (1999) who found that this
percentage was large for body weight at hatching age (25.3%) and declined
to 19.2% at 8-week of age. Hanafi et al. (1991) stated that maternal ability
effects on body weights tended to decrease generally as the offspring

advanced in age. On the other hand, percentage of (o) for DLO-8 trait was
higher in LL (11.76%) and HL (8.84%) of Alexandria chickens than that of
FA breed (4.43%). Percentages of (o2) in LL, HL and FA populations were

8.72, 0.78 and 52.84% for AGSM; 54.51, 4.80 and 24.52% for BWSM,
respectively.

Common environmental effects which affected the growth of
progeny is due to-some extent - the genetic variation for some characters of
the dam like mothering ability or maternal effect (Mrode, 1996 and Le
Biaham-Duval et al., 1997). In addition to that, another source of common
environmental variance raised between families may be due to factor such
as nutrition and /or climatic conditions. All sorts of relatives are subjected to
environmental sources of resemblance (Aggrey and Cheng, 1994 and
Mrode, 1996).

Heritability (h.)

Estimates of heritability (h.) for body weight were higher at hatch
in Alexandria HL (0.62) and FA breed (0.36) than at 8-week of age (0.29
and 0.17, respectively). While the reverse was true for the Alexandria LL.
Iragi (1999) found that estimates of (h}) (based on single-trait animal
model) were 0.20 and 0.08 for body weight at hatch and at 8-week of age,
respectively.

Estimate of (h}) was 0.36 for BWH in FA breed which higher than
estimate of 0.17 in FA breed (based on sire component of variance) as reported
by Kosba and Eid (1983). For DL0-8 trait, estimates of (h.) were generally low
(ranged from 0.06 to 0.09) in the studied three populations (Table 3).
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Estimates of h} for AGSM in two lines of Alexandria chickens
were lower than those of 0.49 and 0.15 obtained by Shebl (1991), Ali
(1992) and Kosba et al. (1997) who working on Alexandria chickens and
0.32 obtained by Ghanem, Hanan (2003) who working on egg line of
Alexandria chickens (based on sire variance component). Also, estimate of
h2for AGSM in the FA breed (0.05) obtained in the present study was
lower than estimates of 0.14 based on sire component of variance obtained
by Kosba et al.(1977) working on the same strain.

Estimate of h} were 0.46, 0.45 and 0.44 for BWSM in LL and HL
of Alexandria chickens and FA breed, respectively. These estimates were
higher than those of 0.19 and 0.03 as obtained by Ghanem, Hanan (2003)
and Abd-El-Halim (1999) based on sire component of variance in egg line
of Alexandria strain.

Genetic and phenotypic correlations:

Estimates of genetic correlations (rg) between productive traits
were generally negative and low in LL and FA populations. It ranged from -
0.35t0 0.30 in LL, -0.25 to 0.30 in HL and -0.96 to 0.22 in FA populations
(Table 4). The corresponding estimates of the phenotypic correlations (rp)
were -0.43 to 0.42, -0.43 to 0.34 and -0.89 to 0.36 in the same order. All
genetic and phenotypic correlations were significant (P< 0.05 and 0.01).

The rg estimates between body weights in Alexandria chickens
tended to decline with age or as the interval between the two ages got larger,
since these estimates declines from 0.03 between BWH and BWS to 0.01
between BWH and BWSM. El-Hossari (1971) found that ro between BWH
and BW8 was 0.27 in FA breed. Iraqi (1999) obtained an estimates of 0.34
and 0.18 for the genetic and phenotypic correlations, respectively, between
BWH and BWS using multi-trait animal model in Dokki-4 chickens. Also
these results are in agreement with these reported by Khan, et al. (1994) and
Danbaro, et al. (1995).

Both of genetic and phenotypic correlation estimates between BW§
and DLO-8 traits were negative in each of the low and high lines of
Alexandria chickens while they were positive in the FA breed. All these
estimates were significant (P<0.01) as shown in Table 4.

All estimates of the genetic and phenotypic correlations between
BW8 and AGSM were negative and significant at PO.01 (Table 4). The
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genetic correlation estimates between BW8 and BWSM were positive and
somewhat higher for the low (0.301) than the high (0.299) lines of
Alexandria chickens. The same trend was found for the phenotypic
correlation between these two traits (0.42 and 0.34 in LL and HL of
Alexandria chickens, respectively). For the FA breed, these estimates were
negative (-0.11) and positive (0.36) for the genetic and phenotypic
correlations, respectively.

Age at sexual maturity exhibited a low positive genetic and phenotypic
correlations with body weight at the same age for the low and high lines of
Alexandria chickens. However, these estimates were negative and higher in
the FA breed.
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Table 3: Estimates of direct additive genetic E.w J» commn environmental ma.m, } and error E.w.v variances and their percentages to the

phienotypic variance ( a(w } for productive traits in two Alexandriz lines and Fayoumi breed of chickens.

Trait’ Line or breed Variance compaonents
U_BM_,MMH:% §mﬁ%ﬂﬂ Fror ?n:%,ﬁ P besabitiy
A L
Alexandria low line 1175 29.63 1254 3162 1537 3875 - 397 0.30
BWH Alexandria high line 2785 6215 18 2492 0578 12.89 4.48 0.62
Fayoumi breed 2076 36.35 1.809  31.67 1.827 3199 371 0.36

Alexandria low Fne 2832769 3206 1499.650  16.97 4303611 5097 §836.03 0.32
BWS8 Alexandria high line 3751.876 2017 2479290 1927 6631.680  51.56 12862.86 (.29

Fayourni breed 1067.750  17.07 1013920 1621 4474770 66.73 625644 0.17
Alexandria fow line 1.967 582 3910 1176 27359 8232 Exfe s 0.06
DLO-8 Alexandria high line - 2292 8485 2294 884 21378 8234 23.96 0.09
Fayoumi breed 2259 594 1.877 493 33914 8913 38.08 0.06
Alexandria low line 79442 1396 49655 872 440007 7732 56920 0.14
AGSM  Alexandria high line 49388  13.33 2814 076 318226 859 37043 0.13
Fayoumi breed 22315 489 41231 5284 192297 4227 456.52 0.05
Alexandria Fow fine 9492.520 4549 11372798 5451 .00z 0.00 20865.32 (.46
BWSM  Alexandriabigh line 29231177 4470 3138410 480  33G27.390  50.50 6539698 0.45
Fayouni breed 11253.940 4339 6360350 2452 8322.19] 3209 2593648 0.43

 traits as defined in Table 2.
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Table 4: Genetic and phenotypic correlation estimates between productive
traits in Alexandria lines and Fayoumi breed of chickens.

Correlated traits* Line or breed
Correlated traits” Alexandria Alexandria high Fayoumi breed
low line line
Genetic correlation:

BWH& BWS -0.11%** 0.03%* -0.14%*
BWH& DLO0-8 -0.05%* 0.09** 0.02
BWH& AGSM 0.10” 0.04” 0.16"
BWH & BWSM 0.03* 0.01%* 0.14"
BW8& DLO-8 -0.19%** -0.15%* 0.22%*
BW8& AGSM -0.13** -0.25%* -0.02**
BW8& BWSM 0.30" 0.30%* -0.11%**
DLO-8 & AGSM -0.05%* 0.10** -0.12%%*
DL0-8& BWSM -0.35%* -0.08%* -0.11%%*
AGSM & BWSM 0.12%* 0.05%* -0.96**

Phenotypic correlation:

BWH& BWS 0.13%* 0.04%* -0.14%x*
BWH& DLO-8 0.27%* 0.19%x 0.12%*
BWH & AGSM 0.19% 0.05%* 0.25%*
BWH & BWSM 0.04%* 0.02%* 0.24"

BW8& DLO-8 -0.29%%* -0.24%%* 0.31%*
BW8& AGSM -0.26%* -0.43%%* -0.23%%*
BW8& BWSM 0.42%* 0.34% 0.36%*
DLO-8 & AGSM -0.14%%* 0.22%x -0.14%%*
DLO-8 & BWSMO.0 -0.43%* -0.18%* 0. 12%%*
AGSM & BWSM 0.14%* 0.06" -0.89%*

"Traits as defined in Table 2.
* Significant at PO.05; " Significant at P <0.01.

Genetic trend:

Genetic trends for productive traits in LL, HL and FA population of
chickens are shown in Figures 1, 2 and 3. Genetic trends in the three
populations indicate that PBV were mostly positive for all the studied traits.
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For LL line, genetic trends in Figure 1 indicate that the minimum of
PBV for BW8 reached at the 3™ generation of the study and the plateau
reached soon at the 4™ generation. Moreover, the genetic trend fluctuated
down to show a negative trend and converted to show positive at the 7
generation thereafter. Genetic trend for BWSM as the important one
correlated trait showed that plot progressed as soon at the o generation and
then inconsistent from generation to another up to the end of the study. The
inconsistency could be attributed to experimental errors and genetic drift for
obtaining correlated response to body weight at 8 weeks (Zhang, et al. 2005)

For HL line, genetic trends in Figure 2 indicate that the plateau for
BWS and reached soon at the 2™ generation of the study, then the trend
slowly down to show the minimum point (but positive) at the 4 generation
and converted to show new plateau at the 5™ generation and converted down
thereafter. Genetic trend for BWSM as the correlated trait showed that plot
had the same trend for BW8, while the progress of PBV's were higher in
the HL then in LL. This is because the genetic

correlation between BW8 and BWSM was significant (P<0.01). The results
demonstrated that highest progress could be obtained by incorporating
BWSM into selection programs (Zhang, et al. 2005)

For FA breed, genetic trend in Figure 3 indicate that the plots for
BWS8 as well as for BWSM was gradually increased to reached the
maximum point at the 7 generation. This is due to no selection was
practiced in this population, therefore no homogeneity in additive genes for
these traits was occurred because a random mating was practiced.

On the other hand, genetic trends in Figures 1&2&3 indicate that the
change in plots for traits of BWH, DLO-8 and AGSM, as the correlated
traits, were very low and they had stability after the 2"® generation. This
indicate that there are no genetic progress obtained for these traits in the
three populations of chickens all over the period of the study. This could be
due to the lowest genetic correlations among these traits with body weight
at 8 weeks (Khan, et al., 1994; Danbaro, et al., 1995).

1508



Genetic Trends, Productive Traits, Chickens.

Figure 1: Genetic trend for productive traits in Alexandria low line

chickens.
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