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ABSTRACT: Breeding values and their accuracies were estimated using
multi-traits Animal Model for birds with and without records of three local
strains of chickens. A total number of 916, 1137 and 1030 chicks from
Golden Montazah (GM), Silver Montazah (SM) and Matrouh (MA) strains,
respectively, were used. Data of individual body weight at hatch (BWO0),
4(BwW4), 8 (BW8) and 12 (BW12) weeks of age were collected from a
breeding experiment of one generation. Daily gain (DG) traits between
intervals of hatch-4 (DG4), 4-8 (DG8) and 8-12 (DG12) weeks were also

used. Results show that estimates of heritability ( /) in GM and SM strains

for BW at hatch were higher than that at 12 weeks. The estimates are 0.45
and 0.22 for BWO and 0.21 and 0.18 for BW12 in GM and SM strains,
respectively. For birds with records, the ranges in estimates of predicted
breeding value (PBV) in GM, SM and MA strains were 4.6, 4.7 and 4.0
grams for BWO, 31.5, 18.7 and 52.9 grams for BW4, 37.9, 111.2 and 68.2
grams for BW8 and 121.8, 178.2 and 288.8 grams for BW12, respectively.
The respective ranges in estimates of PBV for DG traits were 1.15, 0.58 and
1.82 grams for DG4, 2.99, 4.05 and 3.31 grams for DG8 and 9.54, 4.23 and
8.73 grams for DG12. For sires and dams without records in GM, SM and
MA strains, the minimum and maximum estimates of breeding values
predicted for sires (PBVS) and dams (PBVD) of birds and their ranges for
BW and DG traits had the same trend obtained for birds with records. MA
strain recorded the highest ranges of PBV, PBVS and PBVD for most
growth traits compared to those recorded by GM and SM strains.
Accuracies of minimum and maximum estimates of sires breeding values for
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BW and DG traits predicted for MA strain were the highest followed by SM
and GM strains. Also, accuracies of predicted breeding values for dams of
birds recorded by MA and SM strains were higher than those recorded by
GM strain. The averages of accuracies in estimates of predicted breeding
values for sires of birds in the three strains were nearly the same.

INTRODUCTION

Growth performance in poultry should be selected on the basis of their
estimated breeding values rather than on phenotypic performance. The
accuracy of estimation of the 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. Derivative-Free Restricted
Maximum Likelihood Algorithm (DFREML) allows unified approach for
genetic evaluation and estimation of variance components for chickens
(Mielenz et al., 1994). Recently, multivariate predictions of the genetic
merit of the individual (e.g. MTDFREML, MTGSAM, PEST, ...etc.)
requires specification of the covariance structure among the traits
considered for true or conceptual base generation (this is neglected with a
single-trait analysis). In Egypt, Iragi (1999) carried out an attempt based on
comparison between single- and multi-traits Animal Models for growth
traits in Dokki-4 chickens. He concluded that applying multi-traits Animal
Model in evaluation allows estimation of additive genetic variance without
bias, consequently the predictors are BLUP associated with lower predicted
error variance (PEV) and an increase in selection efficiency. An early
attempt was done by Abdellatif and Abdou (1977) to estimate breeding
values of Fayoumi cocks using different methods (Hungarian Standard,
Lauprecht and Siler-Vachal) of progeny testing. For other local strains like
Silver and Golden Montazah, Matrouh, Bandara, Alexandria, ...etc, no
attempts have been made to predict the breeding values of the birds using
new methodology such as single or multi-traits Animal Models. Therefore,
this study was aimed: (1) to estimate the additive genetic variance and
heretability for growth traits of three local strains (e.g. Silver Montazah,
Golden Montazah and Matrouh chickens), (2) to predict the breeding values
for sires, dams and their progenies and (3) to estimate the accuracy and
standard errors of the predicted estimates.
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MATERIAL AND METHODS

This experiment was carried out at Inshas Poultry Breeding Research
Station, Animal Production Research Institute, Ministry of Agriculture,
Egypt. Three pedigreed local strains of poultry named Golden Montazah
(GM), Silver Montazah (SM) and Matrouh (MA) were used. The SM strain
was developed from the crossing of Rhode Island Red males (exotic breed)
and Dokki-4 females (native breed) for three consecutive generations
together with selection, then intense matings and selection for several
generations were practiced (Mahmoud et al., 1974b). One GM strain was
developed from the crossing of Rhode Island Red males and Dokki-4
females for five consecutive generations together with selection, then
intense matings and selection for several generations were practiced
(Mahmoud et al., 1974c). The MA strain was developed from the crossing
of White Leghorn males and Dokki-4 females for three consecutive
generations together with selection, then intense matings and selection for
several generations were practiced (Mahmoud et al., 1974a).

The experimental work was carried out for one generation started in
1997. A total number of 15, 16 and 17 pedigreed cocks and 114, 133 and
134 pedigreed pullets were chosen randomly at sexual maturity from base
populations of GM, SM and MA strains, respectively, to be the parents of
the first generation. The number of progeny produced from the three strains
were 916, 1137 and 1030 chicks, respectively.

Chicks were fed ad libitum during the growing period on a commercial
ration containing 21% crude protein, 3.9% crude fat and 3.7% crude fibers.
All chicks of one-day old were wing-banded and reared in floor brooder,
then transferred to the rearing houses. All birds were treated and medicated
similarly throughout the experimental period and they were raised under the
same managerial and climatic conditions as possible.

Data

Data of body weight (gram) at hatch (BWO), 4 weeks (BW4), 8 weeks
(BW8), and 12 weeks (BW12) of age were collected on all individuals of
the first generation. Daily gains in weight (DG) between intervals of 0-4
(DG4), 4-8 (DGB8) and 8-12 (DG12) weeks were also computed.

Model of analysis

Data of each strain were analysed separately using multi-traits Animal
Model (Boldman et al, 1995). The model of multivariate analysis resembles
a stack of the single-trait Animal Model for each trait. The model of
multivariate analysis for two traits could be written as:
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Where y,= Vector of the i trait observed on birds; b = Vector of
fixed effect of sex for the i trait; u,, = Vector of random bird effects for the
i" trait; X, and Z,, are incidence matrices relating records of the i" trait to

fixed effects and the random bird effects, respectively. Writing out the
equations for each trait separately in the Multi-traits Animal Model, the
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Where A= inverse of the numerator relationship matrix among birds. In
the present study, the MME in multi-traits Animal Model are being too
large when we have more than two traits (e.g. 4 traits for body weights and
3 traits for daily gains). The multivariate Animal Model is considering the
relationship coefficient matrix (A™) among birds in estimation (Korhonen,
1996). All calculations of BLUP estimates for multi-traits Animal Model
were carried out using the MTDFREML program (Boldman et al., 1995)
adapted to use the sparse matrix package, SPARSPAK (George and Ng,
1984). Convergence was assumed when the variance of the log-likelihood
values in the simplex reached <10°. Occurrence of local maximal was
checked by repeatedly restarting the analyses until the log-likelihood did not

change beyond the first decimal.
Estimates of variance, covariance and heritability

A multi-traits Animal Model was used to estimate direct additive

genetic, error,

phenotypic variances and heritability. Variances and

covariances obtained by the sire model (REML method using procedure
VARCOMP, SAS, 1996) were used as starting values (guessed values) for
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the estimation of variance and covariance components using multi-traits
Animal Model. Heritability was computed according to Boldman et al.

(1995) as: o Ta

ol +ol
Where o2 and o are variances due to effects of direct additive genetic
and random error, respectively.

Estimation of breeding values
The variances and covariances estimated by multi-traits Animal Model
analysis were used for estimation of predicted breeding values (PBV),

standard errors and their accuracies of predictions (I',z ).

Solutions for equations of birds were computed from the pedigree file,
one bird at a time for birds with records and birds without records, i.e. sire
and dams. A diagonal element (d;) and an adjusted right-hand side (*";) were
accumulated with each pedigree file record for the t" bird. For birds with
and without records, the formula (Kennedy, 1989) used to estimate the
predicted breeding values (PBV) was:

PBV = ["/d{]; where Y"/d; = breeding values of the birds with and
without records.

The accuracy of predicted breeding value for each individual was
estimated according to Henderson (1975) as:

Where rA/:\: the accuracy of prediction of the i bird’s breeding value for

birds with and without records; Fj= inbreeding coefficient of birds (which
equal to zero as calculated using MTDFREML program of Boldman et al.,
1995); dj= the j™ diagonal element of inverse of the appropriate block
coefficient matrix; and o= 6%/c%.

Standard error (SE) of predicted breeding value for each individual was
estimated as follows:

S.€., = deez Where dj and o, were defined above.

RESULTS AND DISCUSSION

Means and variations
Means, phenotypic standrd deviations (SD) and percentages of
variability of body weights (BW) and daily gains (DG) in GM, SM and MA
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strains are given in Table 1. Results show that GM and SM strains had
higher in growth traits than MA strain. Means in the present study were
generally higher than recorded by Mahmoud et al. (1974a&b&c) for the
same strains. On the other hand, DG traits in GM and SM strains are high
compared to in MA strain. This may be due to the GM and SM strains
originated from crossing Rhode Island Red (as dual purpose breed) males
with Dokki-4 females, while MA strain originated from crossing White
Leghorn (as egg-type breed) males with Dokki-4 females (Mahmoud et al.,
1974a&b&c).

Percentages of variability for each trait of BW and DG in the three
strains tend to increase with the increase of the age. The same trend was
shown by Sabra (1990), Khalil et al. (1993) and Iragi (1999). Estimates of
V% for most of growth traits in MA strain were higher than those in SM and
GM trains. The percentage of variability ranged from 8.38 to 29.03%, 6.68
to 24.34% and 8.29 to 23.38% for growth traits in MA, SM and GM strains,
respectively.

Variance components and heritabilities
Estimates of additive (o), error (oZ), phenotypic (o?) and

heritability ( /7) for growth traits in GM, SM and MA strains are presented

in Table 2. Results show that most percentages of o for growth traits in
MA strain were higher than in SM and GM strains. These results were
generally within the range of those estimates obtained by Iraqgi et al. (2000)
in the comparative study among different methods to estimates variance
component for the same strains. Commonly, estimates of & in MA and
GM strains in the present study were somewhat high compared to findings’
of Iragi (1999) on Dokki-4 chickens using single- and multi-traits Animal
Model. This might be due to these strains were not subjected to any
intensive program of selection (Iraqi et al., 2000).

Estimates of heritability (/7) for growth traits in the three strains
showed the similar trend of percentages of additive genetic variance (Table
2). Estimates of /#2 in GM and SM strains for BW at hatch were higher
than at later ages (at 12 weeks). The estimates are 0.45 and 0.22 for BWO
and 0.21 and 0.18 for BW12 in GM and SM strains, respectively. This
might be due to the small maternal effects, i.e. decreasing the non-additive
genetic variance effects (Danbaro et al., 1995 and Iragi 1999). Thus, we
would recommend the Egyptian poultry breeder to select these strains at
early ages without waiting to later ages to save time and efforts. Estimates
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of /7 in the present study were generally within the range of those estimates
obtained for the same strains by Sabra (1990) and Iraqi et al. (2000).

Breeding values estimated for birds with records
The minimum and maximum estimates of predicted breeding value
(PBV) and their ranges (i.e. the difference between the maximum and

minimum value), standard errors (SE) and accuracy of each predictor (1, )

for growth traits of all birds and the top 50% of progeny birds to be selected
in GM, SM and MA strains are presented in Table 3. For the list of all birds,
the ranges in estimates of PBV in GM, SM and MA strains were 4.6, 4.7
and 4.0 grams for BWO, 31.5, 18.7 and 52.9 grams for BW4, 37.9, 111.2
and 68.2 grams for BW8 and 121.8, 178.2 and 288.8 grams for BW12,
respectively. The respective ranges in estimates of PBV for DG traits were
1.15, 0.58 and 1.82 grams for DG4, 2.99, 4.05 and 3.31 grams for DG8 and
9.54, 4.23 and 8.73 grams for DG12. Ranges mentioned before indicate that
MA strain recorded higher ranges in estimates of PBV for BW and DG
traits than the GM and SM strains. As stated before, GM and SM strains
originated from crossing Rhode Island Red males with Dokki-4 females,
while MA strain originated from crossing White Leghorn males with Dokki-
4 females (Mahmoud, 1974a&b&c). Consequently, the three strains
originated from one dam-breed (Dokki-4) while they differed in sire-breed
in terms of Rhode Island Red for both GM and SM and White Leghorn for
MA strain. The Rhode Island Red is a dual-purpose breed and the White
Leghorn is an egg-type breed and this may explain why genetic variation for
growth performance in MA strain could be high compared with SM and
GM. The high estimates of PBV for growth traits in MA strain indicate that
improvement of growth performance of this strain could be achieved
through selection relative to the other two strains studied.

Accuracies (r,;) of minimum and maximum estimates of PBV

recorded for BW and DG traits of birds with records were moderate to high
in most cases (Table 3). The estimates of I',; for BW traits ranged from

0.46 to 0.65 in GM strain, 0.56 to 0.68 in SM and 0.58 to 0.69 in MA, while
the respective figures for DG traits ranged from 0.62 to 0.73, 0.65 to 0.66
and 0.66 to 0.73 (Table 3). However, the accuracies in PBV recorded by
MA and SM strains were high compared to estimates obtained in GM. This
may due to the small number of records used in GM (916 records) vs 1137
records used in SM and 1030 records used in MA. Pribyl and Pribylova
(1991) found that reliability of PBV was 0.60 for body weight of birds with
records at 20-week of age. Based on multi-traits Animal Model, Iraqi (1999)
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found that averages of accuracies for estimates of PBV for BW and DG
traits of Dokki-4 birds with records were 0.66 and 0.65, respectively.

The number of birds with positive estimates of PBV and their
percentages (Table 4) indicate that MA strain recorded high percentages
(55%) of birds with positive signs for growth traits compared to those
estimates recorded by GM and SM strains. Percentages of birds with
positive signs in the present study for all strains were higher than those
findings recorded by Iragi (1999) for Dokki-4 chickens (42%). This
indicates that GM, SM and MA strains have high PBV with positive signs,
and this leads to state that the top 50% of birds to be selected all had
positive PBV. Thus, selection of birds themselves could be more effective
method (individual selection) to improve growth traits of the three strains of
chickens under local conditions.

Breeding values estimated for sires of birds (birds without records)

The minimum and maximum estimates of breeding values predicted
for sires of birds (PBVS) and their ranges for BW and DG traits in GM, SM
and MA strains (Table 5) indicate that estimates for birds without records
had the same trend obtained for birds with records. The ranges in estimates
of PBVS in GM, SM and MA strains were 3.3, 4.2 and 3.3 grams for BWO,
21.8, 15.4 and 31.6 grams for BW4, 37.6, 82.0 and 62.7 grams for BW8 and
83.5, 176.5 and 239.9 grams for BW12, respectively. The corresponding
ranges in estimates of PBVS for DG traits were 0.8, 0.2 and 1.2 grams for
DG4, 1.8, 2.1 and 2.3 grams for DG8, and 4.5, 2.2 and 6.9 grams for DG12.
Ranges given before indicate that MA strain recorded the highest estimates
of PBVS for all growth traits compared to those recorded by GM and SM
strains. In agreement with the present results, Iraqi (1999) found that the
predicted sire transmitting abilities for Dokki-4 chickens were 0.09, 0.17,
4.84 and 2.43 grams for BWO, BW4, BW8, BW12, respectively, and 0.35,
0.27 and 0.03 grams for DG4, DG8 and DG12, respectively.

From one age to another, the accuracy (V,;) of minimum and

maximum estimates of PBVS for growth traits of sires of birds in the three
strains were high and ranged from 0.68 to 0.90 in GM, 0.74 to 0.85 in SM
and 0.75 to 0.86 in MA (Table 5). The pattern of change of these estimates
had the same trend obtained for birds with records (Table 3). The estimates
for GM, SM and MA strains averaged 0.76, 0.81 and 0.80 for BW traits and
averaged 0.86, 0.83 and 0.83 for DG traits, respectively. Across all
minimum and maximum estimates of PBVS, the averages of accuracies in
all the three local strains were nearly the same (Table 5). This may be due to
the numbers of sires used in the three strains were nearly equal (i.e. 15, 16
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and 17 sires were used from GM, SM and MA strains, respectively). Pribyl
and Pribylova (1991) found that reliability of PBVS was 0.84 for body
weights of sires of birds at 20-week of age. Recently, Iragi (1999) found that
averages of accuracy across all the minimum and maximum estimates of
PBVS were 0.81 and 0.75 for BW and DG traits in Dokki-4 chickens,
respectively.

The accuracy in PBVS estimated for sires without records (PBVS) were
higher than those PBV estimated for birds with records (Tables 3&5). This
may be due to that each sire had an average of 67 progeny records, while
birds with records had just only one record in estimation of breeding value.
Korhonen (1996) reported that the heritability of the trait and the amount of
information utilized in evaluation could affect the reliability of the
predictors.

The number of sires with positive estimates of PBVS and their
percentages for most growth traits (Table 6) indicate that predictors
recorded by sires of MA strain, as stated before for PBVS, were mostly
higher than those recorded by GM and SM strains. Similarly, Iragi (1999)
found that averages of percentages for PBVS with positive sign were 48.5%
and 50% for BW and DG traits, respectively.

Breeding values estimated for dams (PBVD) of birds (birds without
records)

The minimum and maximum estimates of PBVD and their ranges
(Table 7) indicate that these estimates had the same trend obtained for birds
with records (Table 3). The ranges in estimates of PBVD in GM, SM and
MA strains were 2.7, 3.1 and 3.0 grams for BWO, 24.6, 13.0 and 37.9 grams
for BW4, 21.2, 82.8 and 56.2 grams for BW8 and 80.3, 142.9 and 168.0
grams for BW12, respectively. The corresponding ranges in estimates of
PBVD for DG traits were 0.53, 0.48 and 1.21 grams for DG4, 1.33, 2.64
and 3.96 grams for DG8 and 4.45, 3.92 and 4.81 grams for DG12; i.e. MA
strain recorded the highest estimates of PBVD for most growth traits.
Similar to the present results, Iraqi (1999) with Dokki-4 chickens reported
that the predicted transmitting abilities for dams were 0.55, 4.32, 9.71 and
12.77 grams for BW0O, BW4, BW8 and BW12, respectively, and 0.20, 0.47
and 0.33 grams for DG4, DG8 and DG12, respectively.

Across all minimum and maximum estimates of PBVD for growth
traits of dams of birds, the accuracies of these estimates in GM, SM and MA

strains were moderate to high (Table 7). The estimates of I',; in GM, SM

and MA strains averaged 0.50, 0.57 and 0.56 for body weight traits and
0.38, 0.57 and 0.63 for gain in weight traits, respectively. These results
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indicate that accuracy in estimates of PBVD for dams of MA and SM
strains were higher than those recorded for GM. This may be due to the fact
that numbers of dams used in evaluation for MA and SM were the same (i.e.
133 and 134 dams) irrespective to 114 dams used in GM strain (Korhonen,
1996). On the other hand, the accuracy in estimates of PBVD recorded by
the dams of birds without records were lower than those recorded by the
birds themselves (birds with records) and their sires without records (Tables
3&5&7). This may be due to small numbers of progeny per dam utilized
(each dam had an average of 8 progeny records).

The numbers of dams and their percentages having positive estimates of
PBVD (Table 8) indicate that percentages of PBVD with positive signs for
all growth traits were nearly averaged 50% in the three local strains.

CONCLUSIONS
(1) Estimates of /7 in GM and SM strains for BW traits at hatch

a

were higher than at later ages (at 12 weeks). Therefore, we
would recommend the Egyptian poultry breeder to select these
strains at early ages without waiting to later ages to save time
and efforts.

(2) For birds with and without records, MA strain recorded higher ranges in
estimates of PBV, PBVS and PBVD for BW and DG traits than those
recorded by GM and SM strains. It could be fairly, therefore, to state
that using of MA strain could be an encouraging factor for the poultry
breeder to involve this strain in any improvement program to improve
growth performance of local chickens in Egypt.

(3) Accuracy of PBV increased as the number of records increased. This
was evidenced in this study since accuracy in PBV for dams (with an
average of 8 progeny records) were lower than accuracy in PBV for
sires (with an average of 67 progeny records).
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Table 1. Means and coefficients of variation (V%) for body weight (BW) and daily gains (DG) in Golden
Montazah, Silver Montazah and Matrouh strains.

Golden Montazah Silver Montazah Matrouh
Trait Symble No. M=SD V%  No. M=SD V%  No. M=SD V%
Body weights (g):
BWO Body weight at hatch 916 33.58+2.78 8.29 1137 33.50+2.91 8.69 1030 33.80+2.82 8.38
BW4 BWO Body weight at 4 weeks 892 179.06£24.22 13.53 1084 183.60£22.0 11.97 966 171.50+23.47 13.68
BW8 Body weight at 8 weeks 866 490.50+66.39 13.53 1037 464.86£75.63 16.27 926 450.45+68.80 15.27
BW12 Body weight at 12 week 846 893.82+131.99 14.77 983 845.69+147.51 17.44 897 840.63+158.32 18.83
Daily gains (g):
DG4 Daily gains from hatch-4 weeks 892 5.239+0.876 16.73 1084 5.401+0.796  14.74 966 4.971+0.850 17.10
DG8 Daily gains from 4-8 weeks 866 11.146+1.922 17.25 1037 10.028+2.213 22.07 926 9.979+1.932  19.37

DG12 Daily gains from 8-12 week 846 14.366+3.359  23.38 983 13.555+3.312 24.43 897 13.926+4.043  29.03
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Table 2. Estimates of direct additive genetic (o-i), error (o-i), phenotypic (ai,) variances and heritability (/75) for

growth traits in in Golden Montazah, Silver Montazah and Matrouh strains.

Trait+ Golden Montazah Silver Montazah Matrouh
T A A A A
Body weight (BW):
BWO 2.880 446  3.576 554  6.457 0.45 1569 2193 5.585 78.07 7.154 0.22 |1.010 17.28 4.834 82.72 5.844 0.17
BW4 63773 19.34 265.82 80.66 329.69 0.19 [19.977 6.71 277.944 9329 297.921 0.07 (69585 18.92 298.269 81.08 367.854 0.19
BW8 360.88 1150 2776.17 885 3137.05 0.12 |709.26 21.99 251557 78.01 322483 0.22 |359.72 11.07 2889.75 88.93 3249471 0.11
BW12 1966.92 20.89 7450.14 79.11 9417.06 0.21 |1663.93 18.33 7413.25 81.67 9077.18 0.18 |3562.96 29.91 8348.17 70.09 11911.14 0.30
Daily gains (DG):
DG4 0.092  19.21 0.387 80.79 0479  0.19 |0.018 189 0935 98.11 0.954 0.02 |0.121 21.72 0.436 78.28 0.557 0.22
DG8 0.628  19.50 2.594 80.50 3221  0.19 |[0.754 15.02 4.267 84.98 5.021 0.15 10.736 24.48 2270 75.52 3.006 0.24
DG12 3713  47.19 4.155 52.81 7.87 047 |1.224 837 13407 91.63 14.631 0.08 [3.234 3495 6.020 65.05 9.254 0.35

"Traits as defined in Table 1.
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Table 3. Minimum, maximum and ranges of predicted breeding values (PBV) for birds with records, their standard errors (SE) and

accuracy of prediction ( rAA) estimated by multi-traits animal model for growth traits in Golden Montazah, Silver Montazah and Matrouh

strains’.
Golden Montazah Silver Montazah Matrouh
Trait™ Ran Ran Ran
Minimum Maximum in Minimum Maximum in Minimum Maximum in
PB PB' PB\
PB Sl PB S PB SE PB SE PB' SE PB Sl
I’/ I’/ I’A I’A I’/ I’[
Body weights in grams (BW):

BWO -2, 0. 0. 2. 0 0. 4.4 -2. 0.€ 2. 0.€ 47-2.4 0.8 0.63 1.6 0.8 0.63 4.0
BW4 -1t 5. 0. 15, 5 0. 31, -11 3. 0.t 7. 3. 0. 18.-25.9 6.3 066 27.0 6.3 0.65 529
BWS8 -1€ 11 0. 19 1 37. -53 20 0.€ 57 20 0.€ 111-33.0 154 0,58 352 154 0.58 68.2
BW12 56 25 0! 63 2t 121 -83 32 0.€ 95 31 0.€ 178-139.5 43.0 0.69 149.3 43.3 0.69 288.8
Daily gains in grams (DG):

DG4 -0.! 0. O 0t 0. 0. 1.1 -0« 0.1 0.€ 0.z 0.1 0.€ 0.5-0.97 0.26 0.66 0.85 0.26 0.66 1.82
DG8 -0 0.6 0.l 14 0. O 29 -1 0.€ 0.€ 2.€ 0.€ 0.€ 40-1.72 061 0.70 159 0.61 0.70 3.31
DG12 5. 1.0 0/ 44 1. 0. 9.5 -1.¢ 0. 0.€ .z 0. 0.€ 42-410 124 0.73 463 125 0.72 873

"Traits as defined in Table 1.

" Total numbers of progeny with records evaluated were 916, 1137 and 1030 individuals for

Golden

Montazah,

Silver

Montazah
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Table 4. Numbers (and percentages) of birds with records which having positive estimates of breeding values
predicted by multi-traits animal model for growth traits in Golden Montazah (GM), Silver Montazah (SM) and

Matrouh (MA) strains.

Trait

Birds with positive PBV"

GM MA
No No % No %
Body weights (BW):

BWO 437 48 546 48 582 57
BW4 514 56 590 52 612 59
BW8 453 49 521 46 507 49
BW12 478 52 564 50 551 53

51 49 55
Average
Daily gains (DG):

DG4 488 53 576 51 603 59
DG8 459 50 543 48 495 48
DG12 480 52 599 53 550 53
Average 52 51 53

" Total numbers of birds evaluated were 916, 1137 and 1030 individuals in GM, SM and MA strains,

respectively.
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Table 5. Minimum, maximum and ranges of predicted breeding values for sires without records (PBVS), their

standard errors (SE) and accuracy of prediction ( rAA) estimated by multi-traits animal model for growth traits in

Golden Montazah, Silver Montazah and Matrouh strains”.

Golden Montazah Silver Montazah Matrouh
Trait Range Range Range
Minimum Maximum in Minimum Maximum in Minimum Maximum in
PBVS PBVS PBVS
PBVS SE  PBVS SE | PBVS SE | = PBVS SE [ | PBVS SE y = PBVS SE | |
AA AA AA AA AA AA
Body weights in grams (BW):

BWO -1.7 0.7 081 19 07 081 36 22 07 08 20 07 084 42 -19 06 080 14 06 0.82 33
BW4 -124 43 079 94 43 079 218 97 29 077 57 30 074 154 -199 48 0.82 11.8 50 0.80 31.6
BWS -186 96 068 19.1 93 070 376 -416 141 085 404 151 082 820 -29.1 126 0.75 335 126 0.75 62.7
BW12 -36.8 20.6 0.76 46.7 206 0.76 835 -1135 232 0.82 63.0 252 0.79 1765 -1359 34.2 0.82 104.1 32.3 0.85 239.9
Daily gains in grams (DG):

DG4 -0.49 0.17 084 036 0.16 084 085 -0.11 0.08 0.82 0.12 0.08 082 0.23 -0.82 0.19 0.83 0.43 0.20 0.82 1.25
DGS8 -1.01 042 084 076 0.44 083 177 -099 048 083 1.16 049 083 215 -1.33 048 0.83 0.95 0.48 0.83 2.28
DG12 -2.19 0.87 089 233 0.84 090 452 -125 061 084 092 061 083 217 -3.93 1.00 0.83 3.06 0.91 0.86 6.98

* Total numbers of birds without records evaluated were 15, 16 and 17 sires for Golden Montazah, Silver Montazah and

Matrouh strains, respectively.
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Table 6. Numbers (and percentages) of sires without records which having positive
estimates of breeding values (PBVS) predicted by multi-traits animal model for
growth traits in Golden Montazah (GM), Silver Montazah (SM) and Matrouh (MA)

strains.
Birds with positive PBVS"
Trait GM SM MA
No % No % No %
Body weights (BW):

BWO 6 40 7 45 11 65
BW4 8 53 8 50 11 65
BwWs8 7 47 7 45 8 47
BW12 7 47 6 38 11 65
Average 47 45 61

Daily gains (DG):

DG4 8 53 7 45 11 65
DG8 53 8 50 47
DG12 53 10 63 53
Average 53 53 55

" Total numbers of sires evaluated were 15, 16 and 17 in GM, SM and

respectively.
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Table 7. Minimum, maximum and ranges of predicted breeding values for dams without records (PBVD), their

standard errors (SE) and accuracy of prediction ( rAA) estimated by multi-traits animal model for growth traits in
Golden Montazah, Silver Montazah and Matrouh strains”.

Golden Montazah Silver Montazah Matrouh
Trait Minimum Maximum Range Minimum Maximum Range Minimum Maximum Range
PBVD SE PBVD SE pByp PBVD SE r, PBVD SE PBYD PBV SE . PBV SE PBUD
Body weights in grams (BW):

BWO -13 09 060 14 09 056 27 -17 10 063 14 10 065 31 -18 08 055 12 08 055 3.0
BwW4 -134 59 054 112 6.0 052 246 59 37 055 72 38 051 130 -187 6.8 058 192 68 058 379
BW8 -10.1 122 035 11.2 119 040 21.2 422 214 059 406 223 055 828 -352 16.3 051 21.0 16.8 046 56.2
BW12  -448 27.1 052 355 276 050 803 -51.3 340 055 91.6 355 049 1429 -86.7 46.0 0.64 81.3 487 058 168.0
Daily gains in grams (DG):

DG4 -0.32 0.28 035 0.21 028 035 053 -0.26 011 055 0.22 0.11 058 048 -0.67 0.28 0.59 054 0.28 059 121
DG8 -0.53 0.74 034 080 0.74 037 134 -1.05 0.71 057 159 070 059 2.64 -2.19 0.65 0.65 1.77 0.66 0.64 3.96
DG12 -241 172 045 205 1.75 042 445 -182 091 057 210 093 054 392 -236 1.33 0.67 245 142 061 481

* Total numbers of birds without records evaluated were 114, 133 and 134 dams in Golden Montazah, Silver
Montazah and Matrouh strains, respectively.
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Table 8. Numbers (and percentages) of dams without records which having positive estimates of breeding values
(PBVD) predicted by multi-traits animal model for growth traits in Golden Montazah (GM), Silver
Montazah (SM) and Matrouh (MA) strains”.

Birds with positive PBVD"

Trait GM SM MA
No % No % No %
Body weights (BW):

BWO 56 49 67 50 69 51
BW4 52 54 72 54 73 54
BWS 59 52 63 47 65 49
BW12 56 49 57 43 73 54
Average 51 49 52

Daily gains (DG):

DG4 56 49 71 53 66 49
DG8 59 52 75 56 72 54
DG12 56 49 67 50 72 54
Average 50 53 52

" Total numbers of dams evaluated were 114, 133 and 134 in GM, SM and MA strains,
respectively.
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