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Abstract: A backcrossing experiment was carried out between two strains
of turkey, Black Baladi (BB) and commercial White Nicholas (WW) as well as
their reciprocal crosses through three successive years.tResik as follows:

-White Nicholas birds were significantly the heaviest at the first generation
compared to birds of both BB and the reciprocals crosses at either the
second or the third generation, repeated crossing with WW as a sire
improved body weighof progeny (3/4 w x 1/4 B and 7/B w x 1/8 B) at all
ages studied to be the best averages. Males of the same genotypes had the
best weights compared to males or females of the other genotypes in all
ages studied.

- Same trend was found concerning bodyghiegain, where WW birds had
the best weight gains in most ages studied in thgeheration, while those
of (3/4 W x 1/4 B) in the"2generation and (7/8 W x 1/ 8 B) in th& 3
generation had the highest averages compared to the other genotypes.

- TheBB birds grew faster than those of pure WW and the reciprocals birds
in the growth period studied in thé' and 2 generations.

- In contrary at the rearing period (320 weeks of age), BB birds had the
lowest growth rate compared to the other genotypdales surpassed
females in growth rate at#2, 1220 and 420 weeks of age.

- The (3/4 W x 1/4 B) backcross had superior heterotic effect than the
(3/4 B x 1/4 W) backcross for body weight at 8 week of age while the
(3/4 B x 1/4 W) backcross had higlieterosis percentage than the

(3/4 W x 1/4 B) backcross for body weight at 4 week of age. The

(3/4 W x 1/4 B) backcross had higher potency ratio values than the
(3/4 B x 1/4 W) backcross at all ages studied. Potency ratio values for
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(3/4 W x 1/4 B) &ackcross fobody weight indicated that there was over
dominance towards the high parent for body weights at 4, 8, 20 week of age
and complete dominance towards the high parent (W x W) for body weight
at 12 and 16 week of age. The ADOH % decreased irhittegeneration

than in the second one at all ages studied except for 8 week.

- In general, the second generation had better valuddlo$o and H2%,
ADOH % and P1 and P@ompared to those tiie £'and the3™ generations
concerning the whole period-20 wk of age) for body weight gain.

- It could be concluded that the backcrosses for one generation between
local Black Baladi and White Nicholas strains of turkey as a sire parent
with 1/2B x 1/2W and 1/2W x 1/2B crosses as a dam parent, respectively,
enhanced growth traits (body weight, body weight gain, growth rate).
Moreover, backcrosses produced progenies have a black feather which has
more acceptability by consumers in Egypt.

INTRODUCTION

Early research has indicated that non additive genetic \aarii
not a major contribution to total genetic variation for growth trails
(McCartney and Chamberlin, 1961; Nestor, 1971 and 1985; Amin,
1999, 2007 and 2008). Emmersoet al (1991)reciprocally, crossed two
sire lines of similar body weight but differirgyeatly in body conformation,
heterosis for body weight was present in theaid F crosses but the level
and sign of the heterosis were not consistent at different ages. Moreover, in
crosses of two commercial sire lines and an experimental line sefected
increased 16 wk body weight, heterosis was observed fo(NB&tor et al.,
2001 and 2005).

Nestor et al. (1997)repeatedly backcrossed the line selected for egg
number to the line selected for increased BW at 16 wk of age, and even
though the resultsf the two backcrosses were slightly differedestor et
al. (2005 reported that heterosis was important source of variation in BW
for males from both cresses which usédestor et al (2006)reported that
for maximum gains per generation, backcrosgingbably should be used
for maximum of two or three generations.

The present study was initiated to evaluate the response of
crossbreeding program throughout three generations between the local black
Baladi and White Nicholas turkey on growth traits (boslgight, body
weight gain, and growth rate and growth efficiency percentage at different
ages. Heterotianaternal additive, direct additiwdfects potency ratio and
Straitbred differences of growth traits also were studied.
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MATERIALS AND METHODS

The present study was carried oait the Maryout Experimental
Station at El/Amria region, Desert Research Center, Ministry of
Agriculture, through three successive years from 2005 to 2007. The turkeys
stock consisted of two strains, the local Black Baladi (BBY an
commercial White Nicholas (WW).

In the first generation, reciprocal were practiced between the (B x B)
and (W x W) to get the F1 (1/2W x 1/2B and1/2 B x1/2 W), at the second
generation, pullets of the F1 (1/2W x 1/2B) were backcrossed with toms of
(W x W) and pullets of (1/2 B x1/2 W) were backcrossed with toms of(B x
B) to get progeny3Wx%B) and ¢BxYiW), respectively In the third
generation, pullets of the two genotypes which produced from the second
generatiorwere backcrossed again with toms frboth the pure lines to get
(7/8W x 1/8 B) and (7/8B x 1/8 W), respectively.

Hens were artificially inseminated twice during the week, at
hatching, birds were pedigreed, wing banded and birds were reared on litter
floor pens until 24 weeks of age. Pouliere fed a starter ration contained
28% crude protein and 2860 Kcal ME/kg ration until 8 weeks of age , after
that they received a growing ration contained 22% crude protein and 2950
Kcal ME/ kg ration. At 20 weeks of age, a laying ration contained 15.5%
crude protein and 2920 Kcal ME/kg ration was given. Conventional
husbandry practices were followed. Feed and water supatietibitum
Poults were vaccinated according to vaccination program recommended
birds at the Meryout Experimental station. All birdere sexed by the
external characteristics. Individual body weights were recorded in gram at 4,
8, 12, 16 and 20 weeks of age. Body weight gain, g/day , growth rate and
growth efficiency were calculated for each bird durirg,48-12, 1216 and
16-20 weels of age as follows

Body weight gain -
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WG = LW 41T LWy

il to

Where,
WG is weight gain per time period, LMive weight at particular
Week: ti , LW, is live weight for the precious period & t
Growth rate: -
Growth rate (%= (W21 W1) x 100/0.5 x (W2 + W1)
Where,

W1 and W2 are body weights at the early and late stgesed
respectively.

Growth efficiency:-

B WG
Where,

GE is growth efficiency per time period , W{S weight gain
at time =tand t LWy is live weight at time =t

The strait line difference, maternal additive and direct additive effect
were calculated according tDickerson (1992). Average degree of
hetesosis (ADH %) and potency ratleR) were calculated according to

Sinha and Khanna (1975ks follow:
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Fii MP
ADOHY% = Vi3 x 100
Fui MP
PR
wW(Py- PL)
Where

F1 = mean of crosses,

MP = midi parent,

Py = mean of the high parent,

P.= mean of the low parent.

1-Straits i_line difference:-

(G'w +G™) - (G's +G™g) = (WxW) T (BxB)

2-Maternal additive effect (i.e. reciprocal crosses differences) :

& In the first generation 1EG"\yi G"g= [(YaWx¥2B) i (¥2Bx%:W)]
b-In the second generatiopFG"yi G"g== [(32Wx¥4B) i (34BxYaW)]
c-In the third generationEG™\i G"s=[(7/8Wx1/8 B)i (7/8Bx1/8W)]

3-Direct additive effect (i.e line group of sire differences)-:

a In the first generationE G"wi G™s
= [(WXW) + (5Wx¥B)] i [(BXB) + (%2Bx¥AW)]
b-In the second generationFG"i G™g
= [(WXW) + (LWxYiB)] i [(BXB) + (¥BxYaW)]
c-In the third generationE G"wi G™g
= [(WxW) + (7/8Wx1/8B)Ji [(BXB) + (7/8Bx1/8W)]

4-Heterosis percentage for crosses and backcrosses:

& In the first generationqF

heterosis percenge for (2 B x %2 W) crosses(H 1%)
= (2 Wx ¥ B)i% [(B x B) + (W x W)] x 100
% [(B x B) + (W x W)]
heterosis percentage for (*2 B x ¥2W) crosses(H 2 % )
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= (LBx®LW)%[BxB)+Wx W) x 100
Y5 [(B x B) + (W x W)]
Average degree of heterosis (A.D.O.H %)
=  [BxW)+ (WxB)i%[(BxB)+ (WxW) x 100
% [(B x B) + (W x W)
b-In the second generation F

Heterosis percentage for backcroBs\(x%4B)
(3aWxY4B)- w[(WxW) + (Y2W x¥2 B)]

e x 100
wl(WxW) + (Y2Wx¥2 B)]
Heteosis in percentage for backcrodsBx%aW)
(%Bx¥aW) - w[(BxB) + (¥2B x%2 W)]
D x 100

w[(BxB) + (¥2B x¥2 W)]
Average degree of heterosis (A.D.QH
=5 [(%B X¥a W) + (%W x¥4 B)] i % [(B X B) + (W X W) + (Y2 W x %2 B) + (%2 B X %2 W)]
-------------------------------------------- X100
Y4[(BxB)+(WxW)+ (¥2Wx¥B) + (%2B x ¥ W)]

c-In the third generation F;

Heterosis percentage for backcross (7/8VéxB)
(7/18Wx1/8 B)- W[(WxW) + (%W x¥4 B)]

W[(WxW) (¥W x¥4 B)]
Heterosis in percentage for backcross (7/8BxW)
(7/8 B X1/8W) - W[(BxB) + (¥4B X¥aW)]
= x 100
w[(BxB) + (¥B x¥W)]
Average degree of heterosis (A.D.O.H %)

15 [(7/8B x 1/8 W) + (7/8W x 1/8 B)] %2 [(B X B) + (W X W) + @ W X ¥4B) + (%4 B X ¥4 W)]
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1/4[(B X B) + (W x W) + ¢ W X ¥%B) + (¥ B x ¥ W)]
5- potency ratio values forcrosses and backcrosses

a- In the first generationk

Potency ratio for'eW x %2B) crosses (P1)
(2 W x ¥2 B)i % [(B x B) + (W x W)]
“LIWXW)T (B x B)]
Potency ratio for (*2B x Y2W) cross@s 2)
(¥2B x 2W) %2 [(B x B) + (W x W)]

Y2 [(WXx W) T (B xB)]
b-In the second generation F

Potency ratio for backcros¥\xv4B)
(YaWxV4B) - W[(WXW) + (YaW x¥2 B)]

W[(WxW) - (¥2W x¥2 B)]
Potency ratio for backcros¥.Bxv4W)
(¥:BxYaW) - w[(BxB) + (¥2B x¥2 W)]

w[(¥2Bx¥2 W) - (BxB)]
c-In the third generationsF
Potency ratio for backcross (7/8W x1/8 B)
(7/18W x1/8 B} W[(WxW) + (%W x¥4 B)]

W[( (%W x¥2B) T (WxW)]

potency ratio for backcross (7/8Bx1/8 W)

857



E.M. Amin

(7/8Bx1/8 W) - W[(BXB) + (4B x¥/aW)]

W[(¥4B XVaW) - (BXB)]

Statistical analysis:

Data of all traits studied were analyzed using the following linear
model (SAS) Institute, (1992)

Yik= € i+ B 6S +GRj+G S + PS +GPSi + gju

Where:

Yiiki = the observation of thg pullet,

€ = the overall mean,

Gi = fixed effect of" generation,

P = fixed effect of™ genotype,

S = fixed effect of,"" sex effect

GPR;,GSx, = the interaction between the main factors effect,
PSk, GSik

8k = the remainder error.

Significant differences among means were testeduncan Test(1955).

RESULTS AND DISCUSSION
1 -Body weight(BW):

Table (1) showed that White Nicholas (WWfrain had about
%150 fold larger than black Baladi (BB) one at all ages studied, it had
significantly the highest BW while the BB strain had the lowest weights at
all ages except that at 12 weeks of age where both the reciprocal crosses had
the lowest BW(but not significantly) compared to the other genotypes.
Males of WW strain were heavier than females in all ages. In the first
backcross (generation 2), the birds of 3/4 W x 1/4 B genotype had
significantly the highest weights at 4, 8 and 20 week of wbée at 12 and
16 week of age, birds of 3/4 W x 1/4 B cross and the pure WW were
significantly the heaviest compared to the other two genotypes. The
reciprocal crosses improved BW of BB strain for all ages studied. Males of
3/4 W x 1/4 B cross were thedviest at 4 and 12 weeks of age. While

males of the same cross and those of pure WW strain were significantly the
heaviest compared to all males and females in the same age

Concerning the second backcross (tffe ggneration), weights of
birds for the éur genotypes had the same trend which found in generation
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two where birds of 7/8 w x 1/8 B cross were the heaviest while those of pure
BB had lowest averages compared to the other genotypes. Also, males of
7/8 W x 1/8 B had significantly the highest weigltat the different ages.
Females which realized the highest weights were for 7/8W x 1/8 B cross at
4,8 and 16 weeks of age , for the pure WW and both the reciprocal crosses
at 12 weeks and for both pure WW and 7/8 W x 1/8 W cross compared to
the other ferales. Statistical analysis revealed significant strain by sex
interaction for body weight at all ages in the three generations.

In general, males had significantly higher weights than females in all
of ages studies. Highly significant differences in BW evéound among
generations in most of the traits studied (Table 1) where BW of birds at the
1%'and the ¥ generations surpassed those of there in all ages except at
16 wk where birds of the™generation were the lightest.

Theseresults aren agreement with those reported BltNaggar et
al. (1992); Mostafa (1997); Amin (1999 and 2008nd Mostafa and
Nofal (2000)who found significant difference between the two sex in body
weight. Nestor et al. ( 2006) using backcrossing of an egg line hwia
commercial line found that males in the F1 generation did not differ from
expected for body weight at any age but the females of that cross had higher
body weight than expected at 16 and 20 weeks of age .

The first generation had the highest valogStraitbred differences
flowed by the second generation while the third generation had the lowest
values (105, 393, 463, 779.7 and 1019 g, respectively). The values of
maternal additive effect showed that offspring of th@ {¥ x1/2 B) mating
had bette performance than those of thdAB x 1/2 W) mating for body
weights at all ages studied in the first generation. UsiiW x 1/2 B) and
(3/4W x 1/4 B) poults as a dam with White Nicholas toms as aisheeed
gave an advantage for body weightsilhages studied. These results lead to
affirm that dams of these genotypes are better concerning their mothering
ability. The values of direct additive effect indicating that using White
Nicholas (W x W) toms is better than Black Baladi toms for bodyisi
at all ages studied but the direct additive effect decreased from one
generation to anothelue to the decrease of weights of {ié x W) toms
from one generation to another.

The results of Table (1) showed heterosis for (*2 B x ¥2 W) and (Y2 W
X %2 B) crosses, the average degree of heterosis and Potency ratio indicated
that no dominance was found toward the high parent but partial dominance
and complete dominance were found tends to the low parent (B x B) except
for male of (*2 W x % B) cross at 4 weekage which had positive values
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(18.1%, 0.6% and 8.5 %) for heterosis ( H1), potency ratio cross ( pl) and
average degree of heterosis (AD@Y} respectively.

The estimates of heterosis percentages in the second generation
indicated that the3{(4 W x 1/4 B) backcross had superior heterotic effect
than the 8/4 B x 1/4 W) backcross for body weight at 8 week of age (8 %
vs. 4.6 %), at 12 week of age (12.1 % vs. 7.3 %) While3hReR x 1/4 W)
backcross had higher heterosis percentage than 3deW x 1/4 B)
backcross for body weights at 4 week of age (17.9 % vs. 6.3 %), at 16 week
of age (6.9 % vs. 1.9%) and at 20 week of age (7.1% vs. 4.3%) as shown in
Table (1).

As for ADOH % and potency ratio, the results showed that the
ADOH % were 11.4 %, 6 .4989.9%, 5.8 % and 5.6 %, respectively, for
body weight at 4, 8, 12, 16 and 20 week of age respectively, IH&\ x
1/4 B) backcross had higher potency ratio values than3ReB x 1/4 W)
backcross at all ages studied. The estimates3fdrW x 1/4 B) backcross
were 3.1, 2.2, 0.96, 1.01 and 1.7 for BW at 4, 8, 12, 16 and 20 week of age,
respectively, which indicated that there was over dominance towards the
high parent (W x W) for BW at 4, 8, 20 week of age and complete
dominance towards the high parenia and 16 weeks of age.

Considering the third generation, th&#§ W x 1/8 B) backcross had
superior heterotic effect and potency ratio than th&8 8 x 1/8 W)
backcross for BW at all ages studied but decreased the degree of dominance
towards the higiparent at 4 and 20 week of age. Overall mean of ADOH
% was decreased in the third generation than in the second one at all ages
studied except for 8 week.

It could be concluded that the backcrosses between local Black
Baladi and White Nicholas strarof turkey as a sire parent withZB x1/2
W) and (12 W x 1/2 B) crosses as a dam parent, respectively, improved
body weight of progeny of F2 .These results are in agreement with those
reported byKondre and Shoffner (1955), Clark (1961), McCartneyand
Chamberlin (1961) and Nestor (1971who reported that non additive
genetic variation of body weight of turkeys is not an important source of
variation, while several authors a&sfmundson, 1942;El-Naggar et al.,
1990; Emmersonet al, 1991; Yeet al., 1997 and Mostafa and Nofal,
2000)found that non additive genetic variation has been observed in some
crosses. The positive effect of crossing agrees with the findings of
Mohamed (2003), Alyet al. 005) and Amin (2007) in chicken.
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Commercial turkeys arasually produced by mating a sire line (or
sireline cross) selected for growth traits with a cross of two dam lines in
which selection emphasis is balanced between growth and reproduction
(Nestor et al. 1997and Emmerison et al, 199 reciprocally crossd two
sire lines of similar body weight but differing greatly in body composition.
Heterosis for body weight was present in the F1 and F2 crosses but the level
and sign of the heterosis were not consistent at different ages. Repeated
back crossing of a daline to a sire line is one method of rapidly increasing
of a dam line to a sire line is one method of rapidly increasing body weight
in a dam line and would be economic importance, such as body
conformation and reproduction, are not seriously compenad non
additive genetic variation is not an important source of varigti@stor et
al., 2006.

2 -Body weight gain ( BWG):

The analysis of BWG shows significant effects due to crossing and
sex Pure WW birds had significantly the highest weighh garough the
growth period while WW and 1/2 W x 1/2 B birds had significantly the
largest average of BWG through the rearing period. However, the pure WW
surpassed all genotypes in BWG through the whole period studi2d (4
weeks) of age. Males grew sifjoantly faster than females in all periods
studied. The interaction between genotype and sex were significant in most
periods studied where males and female of pure WW had the highest BWG
while males of (1/2 W x 1/2 B) and females of the pure WW hadigieét
averages of BWG through the rearing period, however, pure males and
females of WW surpassed all the two sexes in the other genotypes in the
whole periods studied. With respect to the second generation, progeny
produced from pure WW and those frontkerossing between (1/2 W x 1/2
B) pullets with toms of pure WW birds of (3/4 W x 1/4 B) had the highest
BWG compared to the other two genotypes in all periods studied except that
of 1620 period where (3/4 W x 1/4 B) progeny had the highest BWG
comparedd the other three genotypes. Males had higher BWG than females
in all periods studied. The interaction between genotype and sex where
highly significant at all periods studied except those oR@2and 1620
weeks of age.

Males of both pure WW and (3/4 W24 B) cross and females of
the two genotypes and those of (3/4 B x 1/4 W) cross had significantly the
highest averages of BWG compared to both sexes in the other genotypes.
However, males of the backcrosses (3/4 W x 1/4 B) had the highest BWG
compared tanales of the other genotypes while females of pure BB had the
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lowest BWG compared to the others through the whole period studizal (4
weeks) of age.

As for the 3 generation, results of Table 3 appears that progeny
produced from backcrossing of (3/4 W1¥ B) and (7/8 W x 1/8 B) with
toms of pure WW had the highest BWG in the perio@sahd 1216 weeks
of age while the same genotypes and those of pure WW surpassed
significantly the other two genotype concerning BWG df24and 1620
weeks of ageAmin (1999)reported that WW could be used as a sire line to
improve body weight and body weight gain. Thessults are in agreement
with those ofEl-Naggar et al. (1992); Mostafa (1997); Amin (1999) and
Mostafa and Nofal ( 2000)who found significant differece due to sex in
body weightgain.

Results of Table (3) showed that the first generation had the highest
values of Straibred differences flowed by thé“%2 generations but the third
generation had the lowest values (13.1, 7.9, 6.4 ¢, respective¥ylat
week of age, (20.5, 11.5 ,9.9 g atA@ week of age, respectively), and
(16.8, 9.9, 8.2 g at-20 week of age, respectively).

Considering thenaternal additive effects, it could be seen that using
1/2W x 1/2 B and 3/4 W x 1/4 B poults as a danthwtoms of White
Nicholas gives an advantage for body weights gain at all periods studied.
The third generation had the highest valuethefmaternal additive effects
flowed by the second generation (except peridl?4vk of age) while the
first generabn had the lowest values. On the contrary, direct additive
effects in the first generation had the highest values flowed by the second
one but the third one had the lowest value. It could be concluded that using
White Nicholas toms for one backcross wit@ W x 1/2 B pullets improved
BWG at all period studied. The H1 %and H2%, ADOH %, and (P1 and P2)
had negative values26.4%,-25.2%,-25.3%,-1.7 and-1.7 ) at 412 week
of age, respectively), in the first generation, grabitive values in the
second one, (13.80, 2.4%, 9.4%, 0.9 and 1.5 atl12 wk of age,
respectively)and for the third generation (38 7.3%, 6.5%, 5.1, 1.5 and
0.2 at 412 week of age, respectively). These results indicated that over
dominance effects were towards low parent ire tfirst generation,
furthermore, complete dominance and over dominance towards the high
parent (W x W)in the2* and the ¥ generationslepending on the values
of potency ratioin each generation.

On the other hand, positive values (24.3%, 0.6%5%2.1.02 and
0.24 at 1220 week of age, respectively) were found in the first generation.
These values were decreased in both2thand the ¥ generationsThose
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results indicated that complete dominance and partial dominance effects
were found forl/2 W x 1/2 B and1/2 B x 1/2 W, respectively, towards the
high parent.

In general, the™ generationdiad better values compared to those
of the first and the third generations concerning the whole peri@®d (4
week of age) for BWG for H1 %and H2%, &M % and P1 and P2 had
positive values (2.2 %, 5.8%, 4.9%, 1.6 and 1.8, respectively). This results
indicated that over dominance toward the high parent for body weight gain
in the backcrosses (3/4 B x 1/4 W and 3/4 W x 1/4N@stor et al. (2009
found hat after 3 generatiortd backcrossing, the backcrosses exhibited a
gain in 20wk body weight for males (12.5 kg) and females (8.8 kg).

3-Growth rate (G R) :

Results in Table (5) showed that birds of the pure BB grew through
the growth period 8, 812, 4-12 and at €0 wks of age) significantly
faster compared to the other three genotypes, while GR of those produced
from mating toms of WW with pure BB pullets (1/2W x 1/2 B) was
significantly the highest at the rearing period (1B and 1620 weeks of
age). However, birds of BB strain had the highest average of GR compared
to the other genotypes where they were approximately equal. In the first
backcross (generation 2), same trend was found as in®tlyerteration,
where BB birds grew faster either thghuthe growth or the whole periods
compared to the pure WW birds and the reciprocal crosses. Males surpassed
females in GR in all periods studied. There were significant interaction
between genotype and sex where males of pure BB realized the highest GR
in the whole period studied thought generations one and two, while both
pure birds WW and BB had the highest GR at the same period.

With respect to the ' generation, the pure WW birds had the
highest GR average in the early period of growt8J{#&eks) comared to
the other three genotypes where they were approximately equal. No
significant differences between GR of birds of either pure BB or WW
strains were found at-#2, 1620 and 420 wks of age they surpassed both
the backcrosses (7/8 W x 1/8 B and 7/& B/8 W) in growth rate through
12-16 and 120 weeks of age. Males grew approximately as females during
the early periods of growth {8 , 817and 1216) weeks of age and thus
they surpassed females throughout the later periods of ageO\d&s
.Males vere significantly faster in growth than females at the whole period
studied (420 weeks). There were significant interactions between genotype
and sex in all periods of age which studied although no significant affect
was found at the whole period-PD wesks of age). These results are in
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agreement with those reported Mpstafa and Nofal (2000)who found

that White Hollandpoultshad higher growth rate than Broad Breast Bronze

at 1620, 2024 and 1624 weeks of age. The overall means of growth rate
for males were significantly higher than those for females-&t 3620 and

20-24 weeks of age. These results are in agreement with those reported by
Amin. (1999), Emmerseret al. (1991 and 2002), Nestagt al.,(2004) and

Amin. (2008).

Results of Table 5 showethat Straitbred differences, maternal
additive effect, heterosis H1% and H2%, ADOH %, P1 and P2 and direct
additive effect at the different periods studies had other trend compared to body
weight and body weight gain. In the first generation wide vanatf values
and direction were found concerning heterosis of growth rate throughout the
different ages studied and estimates of direct additive were negative at all ages
except at 1216 wks of age. Negative values were found for all traits studied
throughthe growth periods except the reciprocal effect on females which had
positive values14.1,-3.9,113.1 %,-10.3 %,-11.7 %,-2.5,- 1.9,-1.7 and-1.8
at 412 week of age, respectively). On the other hand, positive values (5.6, 9.2,
36.2%, 19.9%, 28.0 %/.2, 4.0 and 14.8 were found for the aforementioned
traits, respectively, at 120 week of age). These results indicated that over
dominance effects were towards the high parétdwever, these values was
decreased in the second and third generatidnish indicate that there were
partial dominance and over dominance effects towards the low (B B)
depending on the value of Potency ratio (RQ.7#and P1=1.8) in the sound
and third generationggspectively.Aly et al. (2005) reported that different
Egyptian strains of chicken can used as a good combiner for growth breeding.
Nestor et al. (2001) found that percentage of heterosis at the variance ages
which they studied ranged from 2.6 to 4.9 %.

4- Growth efficiency percentage (GEP)

Table (7) shows that 2/W x 1/2 Bcrosshad the highest (P<0.01)
means (3.2 %) of GEP at®2 weeks of age compared to the other three
genotypes. On the opposite, these three genotypes had the highest (P<0.01)
means (0.8%, 0.8 % and 0.8 %), respectively, aPA2veeks of age
compared to 1/2 W x 1/2 Bross The difference between overall means of
GEP for both sexes was significant at all periods studied except b6 12
and 1220 weeks of age.

As for the second generation, no significant differences between the
pure strains rBd backcrosseat 412 and 1220 weeks of age but the pure
strain BB had the highest significant means (2.0%, 1.0 % and 2.5 % ) of
GEP atgrowth periods (48, 412 and 412 weeks of age, respectively),
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while backcross (3/4 w x 1/4 B)ad the highest sigmiant means (0.5 %,
0.3 and 0.8%in the rearing periods (126, 1212 and 120 weeks of age,
respectively), andco significant difference between the two backcrosses
was foundin the same period.

In generalthe pure strain BB had the highest significareans (5.5
%, 5 % and 5.2 %) of3EP at viole period (420 wks of age) in the i, 2",
3 generations, respectively, followed by pure strain W W (3.8% , 3.9 and
4.9 %, respectively) while all crosses and backcrosses had significantly the
lowest meansfdGEP in the three generations.

The difference between overall means of GEP for both sexes was
significant at all periods studied except forli2 and 1220 weeks of age in
the three generation.

As for GEP of Stratbred differences, heterosis percentageDOH
%, potency ratio, and maternal additive and direct additive effects, at the
different ages studied in the three generations were varied in decreasing in
values from one generation to another and the best result was found in the
first generationat the age of 12 16 week. No changes in the values of
Straitbred through the three generations was found, however maternal
additive and direct additive effects in the first generation and the third
generation at the same agébe H1% and H2%, ADOH% andl and P2
had positivevalues (77.8 %, 55.6 %, 66.7 % 7.00 and 5.00) at@ %veek
of age, respectively), in the first generatioegativevalues in the second
one(-23.1%, -9.1%,-16.7 %,-1.0 and-0.4, respectivelyand at the third
generation (0%, -11.1%, -5.3 %, 0.0 and1.0 at 1216 week of age,
respectively. These results indicated that over dominance effects were
towards high parent in the first generation, furthermore, complete
dominance towards the low pareint the second and thirdeneratios
depending on the values @1 and P2 each generation.

It could be concluded that the backcrosses for one generation between
local Black Baladi and White Nicholas strains of turkey as a sire parent with
(1/2B x 1/2W) and (1/2W x 1/2B) crosses as andaarent, improved body
weight, body weight gain, growth rate Moreover, backcrosses produced
progenies have a black feather which has more acceptability by consumers.in Egypt
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Table (1) Meanz standard errors for body weight, g, Stadtd differenes,

heterosis percentages, and average degree of heterosis, potency

ratio, maternal additive and direct additive effects, at the different
ages studied for the two parental strains and their
both males and females in the first generation

crossbred for

Genotypes Heterosis percentage Potency
Parental strains Reciprocal crosses ratio
B xB o | Straight Reciproc Direct
Age veral bred H H A.D.O. Additi
wk Sex Wx W “LBx¥%W »LWx¥%B mean differen al 1% 204 H% P1 P2 ve
effect
ce effect
23‘&12'9 780+17.6' JLE205 | easi1e 0.64 | 0.04
M 380+10.2 | 7408218 | 6007223 | 1o x 346 116.5 18.1 | -1.0 | 85 = = 462.8
4 F f e 553+177¢ | ¢ = | 531+10.8 | 360 -12.6 35 | -13 | -24 011 | 00a | 3478
Y . .
AV. 406+8.30 | 765+13.8 578+14.6° 628+14.2 359 ,49.9 73 | -1.2 | 3.0 024 | - 409.5
B 5924+8.3
D 0.04
€1)§>48¢30. a12133¢50.7 ;331151. 2373;29. 52 | 59 0.23 6 26
M 1638t67.0° 784 192.2 - - -0.4 - : 977.0
8 F x18101¢23. .31977154'4 1305+20.¢ 3344—*33 239&25 876 38.9 12.7 | 15.2 | -13.9 | 0.45 6 53 | 9152
AV. 1200021 | 2076+38.1 1483t41.¢F 1586:35. | 1506+21. 855 102.6 - - -6.9 - _ 958.5
5 A 5 3.8 | 10.0 0.15
1 0 0.39
281751, | 3744t76.1 276764. | 3098+41. - - - - 936.8
2° 0* 5 6" 15.6 | 15.9 1.11 | 1.13 ;
M 2196:36. | 3308:87.3 275%61.6 215249, | 240038, 927 9.4 i i -15.8 | - i 1241.
12 | F pr b 2022+23.6' o =Y 1112 129.4 218 | 265 | 242 | 108 | 131 | 9
AV. :2 40437, | 3585:50.7 2415+52.6° 2458+:46. | 277331 1090 42.2 ‘ ‘ -19.8 | ° i %132.
B A 08 5 19.1 | 20.5 1.07 | 1.14
4042+68. | 5605+86.6 4951+79. | 483753. - 2184.
M| o 4330:1055 | ©° g 163 | 6213 |- |102|as |- |063]3
294734. | 4820 ¢ 3676+39. | 3653+50. : : : - 2045.
16 | F 5 o v 1873 172.2 54 | -98 | -7.6 0.22
AV +129.2 3504+433 | 5 8 1844 | 3647 |- i 61 |- 041 | 2
| 3473+53 | 5318t77.5 | 3946+74.5° | 4310+63. | 4286+43. : ' - 22009.
5 A 5 1.9 | 102 0.09
3 6 049 |5
5118+80. | 7010+89.5 6303+84. | 6086+60. - 2859.
o 3 40 9 3.9 | 025 | 077 | 3
M| 363357, | 5850c148. | 5336944 | seea7 | asozer | 1892 | 9672 | 12.0 1 -40 1 - 2566.
20 | F 5 o 4309+61.4 o v 2217 3495 91 | -5.4
AV. |- 6 4858:80.1° | 2 5 2240 |6184 | 1% |. 55 | 007103915
| 4346+71 | 6586+88, =% 547775, | 5359+52. : 0.2 : 0.01 | - 2858.
D A 78 7 111 054 | 6
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Cont.Table (1) The second generation

Age Genotypes Overall Straight Reciprocal Heterosis percentage% Potency ratio Direct
(wk) Parental strains Reciprocal crosses mean _bred effect Additive
S BxB WX W 34Bx14W | 3/4AWx1/4B difference H1 [H2 | ADOH |P1 P2 effect
ex

F 379+4.3 570+04d 496+0& 620+% 527+50¢ 190 123 115 6.4 9.20 4.31 0.35 314

8 M | 1378+28d
F 1145+27e | 2000+31b | 1366+52d 2156+38a 1792+25X 629 789 12.6 -9.2 3.00 2.85 -1.03 1419
AV 1258+21 1440+15cd | 1491+33c 1486+25¢ 1384+13Y 294 -4 6.8 21.7 13.8 197 3.33 290
D 1704+23B | 1434+30C 1777+35A 1576+16 445 343 8.0 4.6 6.40 2.22 0.56 788

12 M 2791+59b
F 2171+40e | 3778+35a | 2746+10bc 3932+69a 3430+39X 986 1185 20.2 -1.0 10.4 1.31 -1.65 2172
AV 2483+42 2613+32cd | 2528+88d 2553+62d 2482+25Y 442 25 7.2 20.6 13.4 0.74 5.82 467
B 3164+41A | 2628+67B 3151+72A 2928+29 680 522 12.1 7.3 9.90 0.96 5.33 1203

16 M | 4067+87d
F 3005+45f | 5498+49b | 4387+10c 5892+67e 5066+54X 1430 1505 12.8 4.5 9.10 244 1.43 2936
AV 3539+63 4017+54d 3672+12e 3848+56de 3694+38Y 1012 176 0.0 12.8 5.90 0.01 1.67 1188
C 4717+57A | 3999+94B 4733+93A 4340+41 1177 734 4.9 6.9 5.80 1.08 1.26 1912

20 M | 5123+99d
F 3709+69f | 6707+63b 5402+10c 7149+78a 6223+62X 1584 1747 9.9 3.3 7.0 3.18 1.62 3331
AV 4420+81 4914+63d 4602+12e 4878+81d 4578+47Y 1204 275 1.9 14.8 7.8 0.72 1.98 1480
D 5762+69B | 4969+95C 5862+10A 5352+49 1341 893 4.3 7.1 5.6 1.71 1.51 2235
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Cont.Table (1) The third generation

Age Sex Genotypes Straight Reciproc Direct
(wk) bred al Heterosis percentage% Potency Additive
Parental strains Reciprocal crosses Overall | difference effect ratio effect
BxB W x W 7/8Bx 7/8Wx1/8 mean H1 | H2 AD. | P1 P2
1/8W B O.H
M 473+12° 595+10° 576+14°° 771+1722 604+8* 122 195 136 | -1.4 6.7 1.11 | -0.07 317
4 F 371+06° 469+0 442+11° 543t10° 450+5" 098 100 0.2 2.1 0.8 0.02 | 014 199
AV 418+7° 523+7° 505+118 680+12" 523t5 105 175 13.0| 05 7.3 0.99 0.03 280
M 1284t29" | 1886+33° | 1836+53° | 213A55 | 1786+27° 602 301 57 | 385 18.7 0.86 12.4 903
8 F 110223 | 135114° | 116420F | 1656+36° | 1303+14" 249 491 16.7 | -10.2 3.9 3.49 | -0.68 741
AV 1184+r19° | 1578+22° | 1479%46° | 1945+41° 1531+17 393 466 16.0 | 13.0 14.7 2.70 1.37 860
M 2867627 | 360734 | 306999 | 382645 | 3406t33% 739 756 15 93 4.9 0.35 | 4.34 1496
12 F 223947 | 2532t36° | 2431461° | 2486+35° | 243323" 203 54 22| 20 02 | -529 | 0.33 0347
AV 2525+:44° | 298%r40°F | 273167° | 3292465 | 2892+27 463 561 7.2 6.0 6.7 2.75 2.99 1025
M 401373 | 5152+458° | 4390+95° | 536947 | 48214437 1139 979 28| 45 0.4 041 | 1.02 2118
16 F 302756" | 3594+300 | 3402r429 | 3815+45° | 344726 566.3 413 25 1.6 2.1 0.75 | 0.16 979
AV 3476t58° | 4256+52° | 3865t76° | 4750+75) | 4095+36 779.7 884 5.7 3.4 4.6 1.07 0.49 1664
M 5152¢92° | 644957 | 5452499 | 667A57 | 6052+51 1296 1224 -18 | 33 0.4 -0.35 | 1.40 2521
20 F 3655t70° | 4549:37° | 4109+65 | 45118C° | 4245+35" 893 402 -43 | -05 25 | -1.23 | -0.04 1296
AV | 433779 | 5356t64° | 4739+98 | 5814r15" | 509746 1019 1074 3.6 1.8 2.8 0.81 0.27 2094
M, F and AV. = Male, Femalend Average
H 1% andH 2 % = heterosis for (7/8 W x 1/8 B) and (7/8 B x 1/8W
backcrosses
A.D.O.H%, P1 and P 2 = averadegree of heterosis and potency ratio for (7/8 W
x 1/8 B) and (7/8 B x 1/8W ) backcrosses
-The first parent of each cross was the sire.
- Means in columns (X Y) or rows (A D)
each trait having the same superscripts are non
significant at p O 0.05
- Means of the interactions of genotypes x sex
in each trait having the same small
superscripts are non significant at p O 0.05.
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Cont.Table (1): Meanz standard errors for body weight, g at the different
ages studied for the three generations

Body weight, g (week)
Traits 4 | 8 | 12 | 16 | 20
Generations:
Gl 592.34-8.36 1596.69-21.05 2773.5%31.57 4286.6243.61 5359.3%52.7¢
G2 591.81#5.69 1576.2116.09 2928.52-29.34 4340.0%41.64 5352.2749.60
G3 522.985.83 1531.5217.58 2892.3%27.63 4095.68-36.33 5097.94-46.45

- Means in each column having the same .
superscripts are non significant at p O 0.05.

.Table (2): Significance of the main factors and the different interactions
between thenfor body weight adifferentagesstudied

Body weight, g (week)
Growth period Rearing period

S.0.V. d. f 4wk 8 wk 12wk 16 wk 20 wk
G 2 *% *% *%* *% *%
P 3 *% *% *%* *% *%
S 1 *% *% *% *% *%
G X P 6 *% *% *% *% *%
G X S 2 *% *% *% *% *%
P X S 3 *% *% *% *% *%
G X P X S 6 *% *% *% *% *

- Generation: G, Genotype:P , anekSS ,
*Genotype 1: White Nicholas (WW), and P 4: Black Baladi (BB), at tfe 1
generation: P 2: (Y2 W x % B)
and P3: (2 B x %2 W), at thé“Qeneration P 2: (3/4 W x 1/4 B), P 3:( 3/4Bx 1/4
W), and at
the 3 generation,( 7/8 W x 1/8 B) P 3: (B8 1/8 W)
“The first parent of each backcross denote to the sire parent,
-Allmainfactorshad Si gni ficant (p O 0.01),
-lnteraction between all factors for all traits
* Significant at pO 00.0010,5,NS:* rsdrgnsifgrciafnitc antt p
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Table (3): Meanz standard errors for body weight gain, ( g/day), Straxd
differences, heterosis percentages, average degree of heterosis,
potency ratio, maternal additive and direct additive effects at the
different ages studied for the two parental strains and their
crossbred for both males and females in the first generation

periods | sex Genotypes Straight Reciprocal Potency Direct
(Wk) - - bred effect Heterosis ratio Additive
Parental strains Reciprocal crosses Overall differenc percentage% effect
BxB W x W 1/2Bx 112W | 12W x 1/2 B mean e H1 H2 ADOH | P1 P2
Growt M
h F 32.40.F | 48.3+t1.3 37.1+2.¢¢ 39.8+1.4° 40.3+0.7% 15.6 2.7 -1.7 | -84 5.1 -0.09 | -0.44 18.3
period | AV 25.8t0.7 | 44.21.8 26.8+0.9 28.7+1.0°F 30.8+0.7" 18.4 1.9 -18.0 | -23.4 -20.7 -0.68 | -0.89 20.3
48 29.1+0.6° | 46.8:1.0°% 32.3t1.2 34.2+0.9 35.9+0.5 17.7 1.9 9.9 | -149 -12.4 0.42 | -0.64 19.6
M
8-12 F 52.4:1.68° | 57.5:1.48 | 40.0+1.8° 33.4¢1.4° 47.3+0.9° 5.1 6.6 39.2 | -27.2 -33.2 -8.45 | -5.86 1.5
AV | 391110 | 47.602.% 25.6t0.% 28.9+1.%F 36.0+0.9" 8.5 3.3 -33.3 | -40.9 -37.1 -3.40 | -4.18 11.8
455+1.1% | 53.9+1.3° 33.3t1.%F 31.1+0.9° 42.0+0.7 8.4 2.2 -37.4 | -33.0 -35.2 -4.43 | -3.90 6.2
4 M
F 42.6t0.F | 52.9+1.2 38.5t0.9 36.6+t1.0° 43.8+0.6° 10.3 -1.9 234 | -19.4 21.4 217 | -1.80 8.4
AV | 32407 | 45.9¢1.8 26.2+0.6 28.8+0.8 33.4+0.6 135 2.6 -26.4 | -33.1 -29.8 -1.53 | -1.92 16.1
37.3t0.72 | 50.4+0.9" 32.8:0.9 32.740.7° 39.0+0.5 13.1 0.1 -25.4 | -25.2 -25.3 -1.70 | -1.69 13.0
Rearin M
g F 43.8t1.7 | 66.5:2.5 56.2+3.1° 78.0¢2.12 62.1+1.4° 22.7 21.8 414 | 19 21.7 2.01| 0.09 445
period | AV | 5581 ¢ | 54.0:3.1° 52.9+1.8 54.4+1.4 44.8+1.2" 27.2 15 34.7 | 30.9 32.8 1.03 | 0.92 28.7
1216 35.0+1.1° | 61.9+2.0° 54.7+1.F 662+1.5" 54.0+1.0 26.9 115 36.6 | 12.9 24.8 1.32 | 0.46 38.4
16-20 M
F 38.4t1.58° | 50.242.3 35.9¢2.3 48.3t2.0° 44.6+1.1% 11.8 12.4 9.0 | -19.0 5.0 0.68 | -1.42 24.2
AV | 2451.F | 36.82.2 28.8+t1.7° 35.1+1.5 31.1+0.9" 12.3 6.3 145 | -6.0 4.2 0.72 | -0.30 18.6
31.2+1.1° | 453+1.7° 32.6+t1.5° 41.741.3" 38.3t0.8 14.1 9.1 9.0 | -14.8 2.9 0.49 | -0.80 23.2
M
1220 F 41.141.19 | 58.3+1.8° | 46.0+L.€ 63.2+1.3 53.4+0.9° 17.2 17.2 272 | 7.4 9.9 1.57 | -0.43 34.4
AV | 2572409 | 45.4,1.F 40.8+1.2¢ 44.8+1.0¢ 37.9+0.8" 19.7 4.0 26.0 | 14.8 20.4 0.94| 053 23.7
33.1+0.9° | 53.6t1.3" | 43.6+1.C°P 53.9+1.0° 46.2+0.7 20.5 10.3 243 | 0.6 12.5 1.03 | 0.02 30.8
whole M 41.8t0.7 | 55.6+0.8 42.3+0.8 49.9+0.7 48.6+0.5¢ 13.8 7.6 25 | -13.1 5.3 0.17 | -0.93 21.4
period F 29.0t0.5 | 45.6+1.F 33.5t0.6 36.8t0.4° 35.6+0.5" 16.6 3.3 -1.3 | -10.2 5.8 -0.06 | -0.46 19.9
-20 AV | 35.2+0.8° | 52.0+0.8" 38.240.7° 43.3+0.6° 42.6+t0.4 16.8 5.1 0.7 | -12.4 -6.5 -0.04 | -0.64 21.9
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Cont. Table (3): The second generation

. Se Genotypes ]
periods - - . Potency ratio
(WK) X Parental strains Reciprocal crosses Heterosis percentagéo
Overall Straight Direct
bred Reciprocal Additiv
BxB 3/4W x 1/4 A.D.O.
Wx W 3/4 B x 1/4W B mean difference effect H1 H2 H P1 P2 e effect
% M R.H#LE | 44712 24.0+1.7 49.8+1.4 40.3+0.8° 12.0 25.8 179 | -31.2 4.3 3.08 | -4.95 37.8
eriod F 27.40.F | 31.1+0.6° 35.5t1.%F 31.0+0.8 30.6+0.4" 3.7 -4.5 3.7 31.0 16.7 0.92 2.8 0.8
p4-_s AV | 30.0t0.7 37.5+0.8" 30.2+1.2 39.1+1.14 35.2+0.5 7.5 8.9 9.1 -3.0 3.4 1.97 0.8 16.4
M 50.8+1.5 63.5+1.4 49.3r2.0° 63.4+2.8 58.5+1.0° 12.7 14.1 30.9 8.6 20.1 0.99 | 0.72 26.8
812 F 36.6+1.1° 41.9+1.1° 37.142.8 38.1+1.9F 39.2+0.7" 5.3 1.0 7.6 19.3 13.1 0.42 1.09 6.3
AV | 43.7m1.1° 52.1+1.14 42.41.F 49.1+1.9° 48.3t0.7 8.4 6.4 18.0 10.9 14.6 0.71 0.81 14.8
M 41.741.1° | 54.140.7 36.6t1.7 56.6+1.3 49.4+0.7% 12.4 20.0 24.8 -8.7 9.1 1.29 | -2.19 32.4
412 F 32.0+0.7° 36.5t0.6° 36.3+.5° 34.5+1.1% 34.9+0.4" 45 -1.8 5.7 24.7 14.7 0.48 | 2.48 2.7
AV | 369+0.7 | 44.8:0.7° 36.4+1.18 44.141.2° 41.740.5 7.9 7.7 13.8 4.4 9.4 0.88 | 0.76 15.6
Rearin |, 45.6t1.9% | 61.4r1.8 58.6+2.1° 70.02.8 58.4+1.2° 15.8 11.4 0.4 15.1 6.6 -0.04 | 1.45 27.2
eﬁod F 29.8+1.1' 50.2+1.9F 40.8:2.%F 46.2+1.59 43.3+1.0 20.4 5.4 117 | 1.3 7.1 -2.90 | -0.05 25.8
plzT AV | 37.m1.F | 55.5:1.3" 49.0+1.9F 56.5+1.7% 50.4+0.8 17.8 7.5 7.1 6.1 1.4 -0.81 | 0.33 25.3
M 37.#1.2 | 43.2:1.6 36.3+1.6° 44.9¢1.6 41.3+0.9° 5.5 8.6 -1.9 -1.4 -1.6 -0.33 | -0.56 14.1
16-20 F 25.1+1.6 32.0¢1.7° 33.23.0 36.8:2.1° 31.6+0.9 6.9 3.6 9.7 23.2 15.7 2.10 | 3.38 10.5
AV | 31.5:1.1° | 37.3:1.¢P 34.6+1.8° 40.3+1.4" 36.2+0.6 5.8 5.7 2.0 8.0 4.7 0.36 4.64 115
M 41.6+1.2 52.3+1.1° 47 4+:1.6 57.5t1.6° 49.9+0.7% 10.7 10.1 0.4 8.2 3.3 -0.05 | 1.64 20.8
12-20 F 27.5¢1.0 41.141.00 37.0¢1.7 41515 37.4+0.7" 13.6 45 3.4 8.3 1.8 -0.78 | 0.43 18.1
AV | 34.6t0.9° | 46.4t0.8" 41.8:1.3 48.4+1.3 43.3t0.6 11.8 6.6 35 6.9 1.1 -0.47 | 0.60 18.4
whole | M 41.740.F 53.2+0.6° 42.000.F 57.0t0.7° 49.6+0.5° 11.5 15.0 10.6 0.0 5.8 3.30 | 0.00 26.5
eriod F | 29.740.6C | 38.8+0.6 36.7+1.1¢ 38.0+0.7° 36.2+0.4" 9.1 1.3 0.5 16.1 7.6 0.20 | 2.68 10.4
4-20 AV | 35707 | 45.6t0.6° 39.1+0.8% 46.3+0.9" 42.5¢0.4 99 7.2 4.2 5.8 4.9 1.61 1.72 17.1
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Cont.Table (3): The third generation

periods Se Genotypes Het : ta0e% Potency
(WK) x Parental strains Reciprocal crosses Straight Reciprocal EIerosis pecentagero ratio Direct
bred effect Additive
7/8 B x 7/8 W x 1/8 Overall .
BxB W x W 1/8W B mean difference H1 H2 A.Ilj_i.o. p1 P2 effect
Growth M 28.9+.1cd 46.1+1.2a | 450+2.1a 48.8+2.1a 42.2+t0.9X 17.2 3.8 1.8 70.1 26.1 0.5 7.5 21.0
period F 26.1+0.8d 31.5+0.6c | 25.8+0.8d 39.7+1.4b 30.5+0.5Y 5.4 13.9 27.0 -16.2 5.6 33 -1.0 19.3
4-8 AV 27.4:0.7D 37.7#0.7B | 34.8+1.5C 45.2+1.4A 36.0+t0.5 10.3 10.4 17.7 20.8 19.0 9.7 4.2 20.7
M 56.6+1.9a 61.4t1.4a | 44.143.2b 60.3t1.9a 57.9+1.0X 4.8 16.2 -3.4 -16.7 -9.5 -2 2.4 21.0
8-12 F 40.6t1.4b 42.2+t1.3b | 45.3t2.1b 29.7+1.8c 40.3+0.8Y 1.6 -15.6 -26.0 16.6 5.1 5.1 3.6 -14.0
AV 47.9+1.3AB 50.4+1.1A | 44.71.9C 48+1.9AB 48.6+0.7 2.5 3.4 -3.3 -1.3 -2.4 -2.5 0.2 5.9
M 42.8+1.1b 53.8+t0.6a | 44.5+1.9b 54.6+0.9a 50.0+0.6X 11.0 10.1 -1.1 12.1 4.4 -0.4 1.5 21.1
4-12 F 33.4+0.8d 36.8+0.6c | 35.5+1.0cd | 34.7+0.7cd 35.4+0.4Y 3.4 -0.8 -2.7 19 -0.4 -0.8 0.4 2.6
AV 376+0.8B 44.0+0.7A | 39.#1.1B 46.6+1.0A 42.3+0.4 6.4 6.9 5.8 7.3 6.5 51.0 | -45 13.3
Rearing | M 40.9t+2.1c 55.2+t1.8a | 47.2+1.9b 55.1+2.3a 50.5+1.1X 14.3 7.9 -12.0 5.1 -8.9 -1.0 | -0.2 22.2
period F 28.2+1.4d 37.9+1.1c 34.7+1.8c 47.5t1.7b 36.2+0.8Y 9.7 12.8 13.0 0.6 7.4 13 0.0 225
12-16 AV 34.0+1.3D 45.3t1.1B | 40.5t1.5C 52.1+1.5A 43.0+0.7 11.3 11.6 2.4 -2.4 0.2 0.2 -0.1 22.9
M 40.7#1.7b 46.3t1.6a | 37.9+1.1bc 46.7+1.5a 44.0+0.9X 5.6 8.8 2.4 -1.6 0.6 15 0.2 14.4
16-20 F 22.4+1.2d 34.1+0.8c | 25.2+1.7d 24.8+2.0d 28.5+0.7Y 11.7 -0.4 -30.0 9.4 -20.9 -7.8 -0.4 11.3
AV 30.#1.2B 39.3t0.9A | 31.2+1.2B 38.0+1.5A 35.8+0.6 8.6 6.8 -4.5 -4.4 -4.5 -3.6 | -0.7 15.4
M 40.80+1.3b 50.7+1.0a | 50.9+1.3a 42.5+1.0b 47.3+0.6X 9.9 -8.4 -21.4 154 -4.9 -3.4 2.0 1.5
12-20 F 25.30+1.0e 36.0+0.7¢ 36.2+1.5¢ 30.0t1.3d 32.4+0.6Y 10.7 -6.2 -22.6 162 -5.3 -3.1 0.8 45
AV 32.4+1.0D 42.3+0.7B | 45.0+1.0A 35.9+1.1C 39.4+0.5 9.9 -9.1 -20.8 21.3 -1.9 -3.1 1.6 0.8
whole M 41.8+0.8b 52.3+t0.5a | 52.70.5a 43.5t1.0b 48.6+0.4X 10.5 -9.2 -20.4 25.8 -0.4 -4.7 10 1.3
period F 29.3+0.6e 36.4+0.3¢c 35.4+0.7¢c 32.740.6d 33.9+0.3Y 7.1 -2.7 -12.1 7.3 -3.0 -5.6 0.6 4.4
4-20 AV 35.0+0.7D 43.2+0.5B | 45.8+0.9A 37.8+0.8C 40.9+0.4 8.2 -8.0 -15.5 23.6 2.2 -4.4 4.2 0.2
M, Fand AV. = Male, Femalend Average,
H 1%andH 2 % = heterosis for (7/8 W x 1/8 B) and (7/8 B x 1/8W backcrosses,
A.D.O.H%, P1 and® 2 = average degree of heterosis and potency ratio for (7/8 W x 1/8 B) and (7/8 B x 1/8W)
backcrosses,
-The first parent of each cross was the sire.
- Means in columns (X Y) or rows (A D) each trait having the
same superscripts are non significamat O 0. 05
- Means of the interactions of genotypes x sex in each trait having
the same small superscripts are non significant at p O 0.05.
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Cont.Table (3): Meanz standard errors for body weight gain, g/period at
the different periods studiedrfthe three generations

Traits

Body weight gain, g/period

Growth period, wk

Rearing period, wk

whole period,

Generations 4-8 8-12 4-12 12-16 16-20 12-20 4-20
G1 1004.35-14.95 1176.8818.89 | 2181.23-27.22 | 1513.03-26.74 | 1072.75-21.14 | 2585.8+36.60 |4767.0348.43
G2 984.4(+13.35| 1352.3%#19.83 | 2336.71#26.23 | 1411.49-22.97|1012.26:17.70 |2423.75-31.42 |4760.468-46.16
G3 1008.54-15.01 1360.78-20.00 | 2369.33-24.66 | 1203.3%20.09 | 1002.26-:17.18 |2205.63-28.4F |4574.96-43.00
-Meansineack ol umn having the same superscripts are
Table (4): Significance of the main factors and the different interactions
between them for body weight gaindafferent periodsstudied
Body weight gain, g/period
Growth period Rearing period whole period
S.OV | d.f | 48wk | 8-12wk| 4-12wk |12-16wk| 16-20wk | 12-20 wk 4-20 wk
G 2 NS *% *% **% *% ** *%
P 3 *% *% *% **% *% ** *%
S 1 *% *% *% **% *% ** *%
G X P 6 *% *% *% **% *% ** *%
G X S 2 *% *% *% NS *% NS *%
Px$S 3 xx *x *x NS NS NS *x
G X P X S 6 *%* *% *% *% * *% *%

- Generation: G, Genotype:P , and Sex: S ,

nc

*Genotype 1: White Nicholas (WW), and P 4: Black Baladi (BB), atgefieration: P 2: (2 W x % B)
and P3: (2B x % W), at th8%eneration P 2: (3/4 W¥/4 B), P 3:( 3/4Bx 1/4 W), and at

the 3% generation,( 7/8 W x 1/8 B) P 3: (7/8Bx 1/8 W)
“The first parent of each backcross denote to the sire parent,
Significant

-AL

mai n

factors

had

(p

O weighD 1)

effects o

gain at 48 wks of age which was not affected significantly by generation,

*

Significant

at p

O 0.05,
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* %

signi fi

cant

at p

O 0.01,
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Table (5: Meant standard errors for growth rate percentage, -Bext

differences, heterosis percentages, average degree of heterosis,
potency ratio, maternal additive and direct additive effects at the
different ages studied for the two parental strains and their

crossbred for both males and females in the first generation

Genotypes ; )
: : Straight . Heterosis percentage% Potency ratio Direct
) Sex Parental strains Reciprocal crosses Overall bred Reciprocal Additive
periods BxB mean difference effect H1 H2 effect
(wk) W x W 1/2Bx/2W | 12Wx1/2B A.D.O.H P1 P2
Growth M 102.7#1.6 | 92.4+1.2° | 91.72.5 86.8+1.7%¢ 93.6+0.9° -10.3 -4.9 -11.0 | -6.0 8.5 2.09 | -1.14 -15.2
period F 97.2t1.% | 90.91.7 | 81.3t2.5 84.8+1.8 89.9+1.0/ 6.3 35 9.8 | -136 -11.7 294 | -4.05 2.8
48 AV 99.9+1.7" | 91.8:1.0° | 86.90:2° 85.8+1.%F 91.9+0.7 8.1 1.1 -105 | -9.3 9.9 248 | -2.21 9.2
M 705+1.7 | 55.4+1.1° | 52.7+2.6° 41.6+1.6" 55.4+1.0° -15.1 -11.1 -33.9 | -16.3 -25.1 2.83 | -1.36 -26.2
812 F 66.6t1.7 | 50.1+1.8° | 43.2+1.5 46.1+1.7 53.6+1.1° -16.5 2.9 -21.0 | -26.0 -235 -1.48 | -1.84 -13.6
AV 68.5t1.2" | 53.5:1.0° | 48.3t1.6 43.8:1.° 54.6+0.7 -15.0 -45 28.2 | -20.8 245 229 | -1.69 -19.5
M 146.1#1.4 | 13072 128.9¢2° 117.6:2° 13111 -15.4 -11.3 -15.0 | -6.9 -10.9 270 | -1.23 -26.7
4-12 F 140.41.5 | 126.13° 114.3+2° 118.8+2° 127. 1+ -14.3 45 -10.8 | -14.2 -12.5 2.02 | -2.65 9.8
AV 143.1#1.1% | 129.0:2° 122.1+6° 118.2+1° 1292+1 -14.1 -3.9 -13.1 | -10.3 -11.7 -2.53 | -1.98 -18.0
Rearing M 35.8t1.F | 40.4+t1.5° | 44.0:2.1° 57.4:2° 44.3+0.9° 4.6 13.4 50.7 | 15.5 33.1 839 | 257 18.0
period F 20.9+1.2 | 37.0:1.F | 53.4t1.6 53.9+1.8 42.0¢1.0° 7.1 0.5 61.1 | 59.6 60.4 576 | 5.62 7.6
12-16 AV 32.740.9° | 39.241.F | 484+1.4 55.6+1.2 43.2+0.7 6.5 7.2 547 | 34.6 44.6 6.05 | 3.83 13.7
M 23.6:0.9° | 226017 | 214+2%° 24.4+1.1° 23.2+:0.6° -1.0 3.0 5.6 7.4 0.9 260 | -3.40 2.0
16-20 F 20.3+0.9° | 19.5+1.1° | 20.5+1.1° 23.6+1.0°° 21.2+0.5° 0.8 3.1 18.6 3.0 10.8 9.25 | 1.50 2.3
AV 21.9+0.6° 21.5+1%8 21.0t1.0P 24.0t0.7% 22.3+0.4 -0.4 3.0 10.6 -3.2 3.7 11.50 | -3.50 2.6
M 58.1+1.3° | 61.4r1.7 | 63.8:2.1° 78.9+1.7 65.6+0.9° 33 15.1 32.1 6.8 19.4 11.61 | 2.45 18.4
12-20 F 49.3+1.4 55.42.00 | 71.9+1.4 74.8+1.9° 61.6+1.7Y 6.1 2.9 429 | 37.3 40.1 7.36 | 6.41 9.0
AV 53.6t1.0° | 59.2+1.3 | 67.6+1.4° 76.8+1.3" 63.740.