J. Agric. Sci. Mansoura Univ., 34 (8): 9477 - 9504,2009

EFFECT OF CROSSING BETWEEN THE LOCAL BLACK

BALADI (BRONZE) AND WHITE NICHOLAS TURKEYS ON

PRODUCTIVE AND REPRODUCTIVE TRAITS

2-EFFECT OF REPEATED BACKCROSSING FOR TWO
GENERATIONS ON GROWTH TRAITS

Amin, E. M.

Desert Research Center, Ministry of Agric., Egypt

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 in Maryant experimental station at El-Amria region,
desert research center, ministry of agriculture, through three successive
years. Results were 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 cressing with WW as a sire
improved body weight of 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 body weight gain, where Ww
birds had the best weight gains in most ages studied in the 1% generation,
whlle those of (3/4 W x 1/4 B) in the 2™ generation and {7/8 W x 1/ 8 B) in the
3 generation had the highust averages compared to the other genotypes.

The BB birds grew faster than those of pure | WW and the reciprocals
birds in the growth pericd studied in the 1% and 2™ generations while at the
3 one, both the pure BB and WW birds had the same and the highest
growth rate compared to birds of the other genotypes. In contrary at the
rearing period (12-20 weeks of age), BB hirds had the lowest growth rate
compared to the other genotypes. Males surpassed females in growth rate at
4-12, 12-20 and 4-20 weeks of age.

Birds of pure BB had significantly the best growth efficiency (GE) through
growth period in the three generations except at 4-8 wks of age in the 3 one,
where both WW and (7/8 B x 1/8W) cross were the best in this trait.
Concerning the rearing period, the superiority varied thought the three
generations. In general, the pure BB had the best averages in the whole
period studied. Also, male’s surpassed females in these traits (4.2 vs. 3.9%)
(4.3 vs. 3.8%) and (4.9 vs. 4.6%) in the 1st, 2™ 3" generation respectively.

As for (2 B x Y2 W) and (% W x % B) crosses, heterosis, the average
degree of heterosis (ADOH%) and potency ratio indicated that there was no
dominance was found towards 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 2z B) cross at 4 week of age which had positive values. The
(3/4 W x 1/4 B) backeross 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 higher heterosis percentage than the (3/4 W x 1/4 B)
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hackeross for body weight at 4 week of age. The (3/4 W x 1/4 B) backcross
had higher potency ratio vaiues than the (3/4 B x 1/4 W)} backcross at all ages
studied. Potency ratio values for (3/4 W x 1/4 B} backcross for body 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 in the third generation than in the second one at ail ages studied
except for 8 week.

In general, the second generation had better va[ues of H1 % and H2%,
ADOH % and P1 and P2 compared to those of the 1° * and the 3" generations
concerning the whole period (4-20 wk of age) for body weight gain.

Concerning growth efficiency percentage, results indicated that over
dominance effects were towards the high parent in the first generatlon
furthermore complete dominance towards the low parent in the 2™ and the
3" generations depending on the values of potency ratio P1 and P2 were
feund.

culd be concluded that the backcrosses for one generation between
local Blser 3aladi and White Nicholas strains of turkey as a sire parent with
12B 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 variation is not a
major contribution to total genetic variation for growth trails (McCartney and
Chamberlin, 1961; Nestor, 1971 -and 1985; Amin, 1999, 2007 and 2008).
Emmerson ef al. (1991) reciprocally, crossed two sire lines of similar body
weight but differing greatly in body conformation, heterosis for body weight
was present in the F, and 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 selected for increased 16 wk body weight,
heterosis was cbserved for BW (Nestor ef 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 resuits of the two backcrosses were slightly different. Nestor ef al.
(2005) reported that heterosis was important source of variation in BW for
males from both cresses which used. Nestor et al. (2008) reported that for
maximum gains per generation, backcrossing probably shouid 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 (body weight, body weight
gain, and growth rate and growth efficiency percentage at different ages.
Heterotic, maternal additive, direct additive effects, potency ratlo and Strait-
bred differences of growth traits also were studied.
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MATERIALS AND METHODS

The present study was carried out at 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 (BB) which was introduced to the station
from El-Minea Government in 1997 (Amin , 1999} and a 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 progeny (¥aWxYaB) and (¥Bx"uW), respectively. In the third generation,
pullets of the two genotypes which produced from the second generation
were backcrossed again with toms from both the pure lines to get (7/8W x 1/8
B)yand (7/8B x 1/8 W), respectively.

Hens were artificially inseminated twice during the week the first egg
was laid and weekly there after volume of semen inseminated per hen varied
but was almost greater then minimum amount generally recommended
(0.025 ml) for maximum fertility , at hatching, birds were pedigreed , wing
" banded and birds were reared on litter floor pens until 24 weeks of age.
Poults were 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 protsin 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 supplied ad flibitum. Poults were housed in floor brooders and
vaccinated according to vaccination program recommended birds at the
Meryout Experimental station. All birds were 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 during 4-8, 8-12, 12-16 and 16-20
weeks of age. Body weight gains, growth rate and growth efficiency were
calculated as follows
- Body weight gain :-

_ LW o= LW
WG i—t

Where, :
WG is weight gain per time period, LWy live weight at particular
week: ti, LW is live weight for the precious period =t

Growth rate:-
Growth rate (%) = (W2 - W1) x 100/0.5 x (W2 + W1)
Where, .
W1 and W2 are body weights at the early and late ages
studied.
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Growth efficiency:-

GE = WGy
LW o

Where,

GE is growth efficiency per time period= t; WGy is weight gain at
time =1;; {; LWy, is live weight at time = t,

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

Sinha and Khanna (1975} as follow:

Fi—MP
ADOH% = MP x 100
F.—MP
PR =
2 (Pu-PL)

Where
F. = mean of crosses,
MP = mid — parent,
Pn = mean of the high parent,
P = mean of the low parent.

1-Straits — line difference:-
(G'w +G"y) - (G's +G™5) = (WxW) ~ (BxB)
2-Maternal additive effect (i.e. reciprocal crosses differences) :-
a- In the first generation  F;=GMw~G"g= [(VaWx¥2B) — (V2Bx¥aW)]
b-In the second generation F,=GMw—G"a= [(YaWxViB) — (3BxVaW)]
c-in the third generationFs=G™y~G"g= [(7/8Wx1/8 B) — (7/88x1/8W))
- 3-Direct additive effect (i.e line group of sire differences) :-

a- In the first generationF,= G"yw—G™g

= [(WxW) + (5WxVaB)] — [(BxB) + (LBxYaW)]
b-In the second generation F,= GMyw—G™g

= [(WxW) + (%W xViB)] - [(BxB) + (Bx%AW)]
c-In the third generationFs= G"\w~G"g
= [(WxW) + (7/8Wx1/8B})] — [(BxB) + (7/8Bx1/8W)]

4-Heterosis percentage for crosses and backcrosses:-
a- In the first generation F, '
heterosis percentage for (2 B x Y2 W ) crosses{H 1%)

= (2 Wx V2 B) =% [(B x B) + (W x W) x 100

R(BxB)+(WxW)
heterosis percentage for (¥z B x ¥2W) crosses(H 2 % )
= (2BxY2W)_1L(BxB)+{W x W) x 100
2[(BxB)+ (W x W)

Average degree of heterosis (A.D.O.H %)
= Yy [((BX W) + (W x BY] =¥ [(B x B) + (W x W)] x 100
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% [(B x B) + (W xW)]
b-In the second generation F2
Heterosis percentage for backcross (%W x'.B)

(HWXViB)- 3 [(WXW) + (VW x¥: B)]

= x 100
3 [(WxW) + (aWxY: B)]
Heterosis percentage for backcross (Y4BxVaW)
(%Bx VW) - 1 [(BxB) + (%B x¥% W)
= x 100

3 [(BxB) + (V2B x!2 W)]
Average degree of heterosis (A.D.C.H% )

VA[(YABXVAW )+ (WX VAB) -Vl (BXB) +HWXW 1+ (WX YB) H 4BX W)
= X100

—‘/a[(BxB)+(WxW)+(‘/sz‘/zB)+(‘/sz‘/zW)]

c¢-In the third generation F;
Heterosis percentage for backcross (7/8WxV4 B)
(7TIBWxViB)- § [(WxW) + (%W xV% B)]
= - - x 100
| § [(WW) (%W x4 B)]
Heterosis in percentage for backeross (7/8Bx1a W)
(7/8 B x¥aW) -3 [(BxB) + (%4B x¥aW)]
= : x ‘100
3 [(BxB) + (¥%B xVaW))
Average degree of heterosis (A.D.O.H %)

. % [(7/8BX1/BW)+(7/BWx1/8 B)J-Y4[(BXBY+WXW (% WxV4B)+(% BxVs Wi

. x100
1/4 [(B x B) + (W x W) + (% W x ¥.B) + @4 B x % W)]

5- potency ratio values for crosses and backcrosses :-
a- In the first generationF,
Potency ratio for (YaW x ¥%:B) crosses (P1)
(2 W x 1 B)-%2[(B x B) + (W x W)]

Y2 [(WxW) - (BxB)]

Potency ratio for (B B x %W N) crosses (P 2)
(V4B X VAW )% [(B X B) + (W x W)]

% [(W x W) - (Bx B)]
b-in the second generation F,
Potency ratio for backcross (34W='B)
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(FWxViB) - § [(WxW) + (VaW x*%z B)]

2 [(WxW) - (2W x%2 B)]

Potency ratio for backcross (¥Bx VW)
(¥BxViW) - § [(BxB) + (¥:B x¥2 W)]

3 [(¥aBxY2 W) - (BxB)]
c-In the third generation F;
Potency ratio for backcross (7/8W =1/8 BB)
(7/8W x1/8 B)- 3 [(WxW) + (%W xV B)]

3 [( (YW xV4 B) — (WxW)]
potency ratio for backeross (7/8EBx1/8 WN)
(7/8Bx1/8 W) - 3 [(BxB) + (%B xVaW))

3 [(%4B xW) - (BxB)]

Statistical analysis:

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

Yiikl= V] +Gni+ th + Sk +GnGti]1_-Gn S+ GtS]k +GnGtS ijk ¥ ijla

Where:

Yin = the observation of the ijkl puiiet,

M = the overall mean, ‘

Gny = fixed effect of ;" generation,

Gt = fixed effect of ;" gerotype,

Sy = fixed effect of " sex effect

GnGt;, GnSy, GtSy, GnGtS;= the interaction between the main factors effect,
Sij = the remainder error.

Significant differences among means were tested by Duncan Test (1955).

" RESULTS AND DISCUSSION

1 -Body weight(BW):

Table (1) showed that White Nicholas (WW) strain had about %1.50
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 age, while at 12 and 16 week of age, birds of 3/4 Wx 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
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Table {1): Meanz standard errors for body weight, g, Strait-bred differences, heterosis percentages, and average
degree of heterosis, potency ratio, maternal additive and direct additive effacts, at the different ages

studied for the two parental strains and their

crosshred for both males and females in the first

generation
Genotypes
A Parental strains Reciprocal crosses Straight Reciprocal Heterosis percentage| Potency ratio | Direct
ge | Sex ] Overall bred effect m ADOH Additive
wk WxWw “BBx“W “iWx%:B mean difference 1% H2% | % - P1 P2 effect
M | 434.0+129° | 780.26+17.62" | 600.76122. 24‘ 717.28+20. 58 645.53+11.80"| 346.3 116.5 18.1] 1.0 8.5 064 | 0.04 | 4628
F | 380.c#10.2 |740.88+21.83% | 553.63+17.69 |541.00+15.33° |531.23+10.84"5 23604 -12.6: 35| 13| 24 | 011 | 004 | 3478
4 | AV | 406,7+8.30° | 765.85:13.77" | 578.84+14.61° |628.70+14.23° | 92.34+8.36 359.7 -49.9 73| 12| 3o 0.24 | 004 | 4005
M| 1348.4+30.97 | 2133.69+50. 69 1638.91+67.02° [1831.0651. 24“ 1773.38+20.525 7849 1822 |[52.] 58 | 04 | 023 | 0.26 | 977.0
F 11101.1+23. '\' 1977.50+54.32° | 1305,25+20.02° [1344,05233.99%1393.63+25.57"] 876.4 388 127152 | 139 | 045 | 053 | 9152
AV | 1220.v+21..° | 2076.59+38.11" | 1483.72+41.03° }1586.33+35.16% 1506.60+21.05] 855.9 1026 38+ -100] 69 | -015| 033 | 9585
M | 2817.-+51.2° [3744.36+76.10" | 2757 83+61.61° |2767.27+64. 55 3098.19+41.677| 927.4 8.4 156} -1509 | -168 [ -1.11 [ -1.13 | 9368
F | 2196.¢436.4 | 3308 97+87. 24” 2022.88+23.82¢ |2152.25+49.58 2400.52135.59* 11126 1204 |218}-265| 242 | 108 | -1.31 | 12419
12 | AV | 2494.v+37.4° | 3585.19459.74" | 2415.99+52 68° |2458.22+46.06% 2773.57+31.57| 1090.5 422|191 -205 | -198 | -1.07 | -1.44 | 11327
18 | M | 4042746857 560534+8669' 4330.65+108 587 [4951 92+7965°4337.19153.37‘ 1563.0 6213 (27102 -38 0.16 | -0.63 | 21843
F | 2047.v+34.4' |4820.66+129.29°] 3504.00+43. 37° 3676.21+39.51° °[3653 91250807 1873.0 1722  |54: 98 | 76 | 022 | -0.41 | 2045.2
AV | 3473.v453.2 0 | 5318.47+77.46" | 3946.16+74.54° [4310.86+63.327]4286.62+43.67| 18448 3647 |19+ -102) 61 | 000 ] 040 | 22095
M | 5118.¥+80.¥% | 7010,25+89.53% | 5336.20+04. 45 6303.43+84 44°6086.78+60.91 18921 967.2 [39-|-120| 40 | 025 | .77 | 285983
20| F 3633.°157.°“ 5850,51+148. 64 4300.38+61.41' |4658,00+47,49°4523 43261.54" 2217.0 3485 [-1.8+] -8.1 54 | 007 | -0.38 | 25665
AV | 4346.1471..° | 6586.26+88.c" | 4858.60+80.16° |5477.04+75.7455359.37+52.70| 2240.2 6164 [02-]-111] 55 | 001 | -0.54 | 2858.6
Cont.Table {1): The second generation
Genotypes " Potency
Age Parental strains Reciprocal crosses o Straight | iprocal| Heterosis percentage ratio Direct
{wk)| Sex - verall bred effect ADOHN Additive
BxB WxWwW 34Bx14W | 314Wx14B mean difference H1% | H2% |7 % b P1 P2 effect
4 M | 455.90+004.4' [ 747.40+10.0"] 695.30+022.2° | 762.50+008.4" | 664.00+08.95| 2915 67.2 41 | 316 15.6 200 | 231 | 3587
F | 370.80+004.2° |570.80+04.7° | 406.80+008.8° | 620.90+005.0° | 527.70+05.4Y| 190.0 1233 15 | 64 9.20 431 | 035 | 3142
AV [ 418.10+004.2° | 654.30+07.4%| 587.80+046.2° | 681.80+007.4* | 591.08+05.7 | 236.2 94.0 63 | 179 | 114 | 315 | 1.1 | 330.2
8 M | 1370.8+028.07 [2000.0+31.8"] 1366.7+052.07 | 2156.6+038.7" | 1792.1+25.9° | 6202 789.9 126 | 9.2 3.00 285 | -1.03 | 14181
F 1145.74027.9° [1440.2+15.2°% 1491.2+033.1° | 1486.9+025.3° | 1364.4+13.6" | 2545 4.3 6.8 2.7 13.8 197 | 333 | 2802
AV | 1258.9+021.4° [ 1704.8+23.,6%| 1434.1+030.57 [ 1777.14035.0% | 1576.2+16.1 | 4459 343.0 8.0 46 6.40 222 | 056 | 788.0
12 M [ 2791.8+058.7° | 3778.3+35.7" | 2746.8+102.8™ | 3932.7+060.3" | 3430.4+39.9%| 986.5 11859 | 202 | 10 10.4 131 | 185 [ 21724
2171.2+4040,8° [2613.8+32.9°") 2528.6+088.1° | 2553.7+062.07 | 2482.6+25.7" | 4424 25.1 72 | 2086 134 | 0.74 | 582 | 4875
AV {2483.2+042.9° [3184.1+41.8" | 2628.6+067.8° | 3151.2+072,5" | 2928.5+29.3 | _650.9 522.6 12.1 7.3 9.90 0.96 | 533 | 12035
16 M | 4087.9+087.7° | 5408.6+49.4°| 4387.0+105.1° | 5892.3+067.1" | 5066.5+54.4" [ 1430.7 15053 | 128 | 45 9.10 244 | 1.43 | 29360
F | 3005.7+045.1" |4017.8+54.6°| 3672,1+120.6" |3848.1+056.2%| 3684.4+38.0" | 10121 176.0 00 1 128 5.90 0.01 | 167 | 11881
AV | 3539.7+083.3° | 4717.6+57.0" | 3090.7+094.6° | 4733.9+093.5" | 4340.0+416 | 11779 734.2 4.9 6.9 5.80 108 | 1.26 | 19121
20 M [5123.1+102.6% [6707.9+63.37 | 5402.6+107.0° | 71490,6+078.9" | 6223.0+62:8" | 15848 1747.0 89 33 7.0 318 | 162 | 33318
F | 3709.9+069.8" | 4914.6+63.79| 4602.7+124.3° | 4878.6+081.6" | 4578.6+47.0" | 12047 2759 19 | 148 7.8 072 | 1.98 | 14806
AV 1-4420.4+081.4° [5762.1+69.17| 4969.3+095.3° | 5862.7+108.6" | 5352.3+49.6 | 1341.7 893.4 43 7 5.6 1.71 | 1.581 | 22361
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Cont.Table (1): The third generation

Genotypes Straight Direct
8,
(\:\e%ek) Sex Parental strains Raciprocal crosses Overall .hred Re::ggtcal Heterosls percentage% Pbr;et;"l)cy Additive
BxB WxW__| 718 B x 118W [7/8 W x 18 B mean |difference Hi% | WZ% [AD.GH | P1 | Pa_| crect
4 M 473.9+1211 595941079 5765+146° 771.7+11.31 6047085 122 185 136 | -1.4 6.7 141 | -0.07 | 317
F 371.2+06.19 469640007 442.9+11.2] 5437+10.87 450.0:057" o0us 100 02 [ 21 08 -0.02 | 014 199
AV 418.0+07.59 523.3407.89 505.6+11.79 €80.9+12.7Y 523.0+058 105 175 13.0 | 05 7.3 099 | 0.03 280
8 M 1284.1+29.27 1886.8233,37 1836.3+53.5Y 2137.5:55.19 178642729 602 301 57 | 385 18.7 086 | 1237 | 903
F 1102.0+23.19 1351.1£14.7 11643120497 1656.2+36.4 1303.8+14.5' 248 491 16,7 | -10.2 39 340 | 063 | H
AV | 1184.9+19.57 1578.8+22.79 1479.6+46.39 1945.7+41.79 1531.5+17.6] 393 468 16.0 | 130 14.7 270 | 137 860
12 M | 2867.7+62.19 3607.3+34.5] 3069+102.47 3826.6+4579 3406.1+33.97] 0739 756 15 03 48 035 | 434 | 1496
F 2239.3+47.01 2532.2+36.2 2431.9+46157 2486443599 2433.2+238' 0203 54 22 | 20 0.2 529 | 033 | 0347
AV | 25256+44.67 2989.3+40.49 2731.1167.89 3292.6165.9'] 2802.3+27.6 0463 561 7.2 6.0 6.7 275 | 299 | 1025
1€ M | 401354737 5152.5+45.47 4390+104.77 5369.7+47.77 4821.3+4367 1139 979 28 | 45 0.4 041 | 102 [ 2118
F 3027.9+56.0'] 3594.2+30.7] 3402.3+42.4% 3815044567 3447.3+269" 5663 413 25 1.6 2.1 075 | 0.16 978
AV | na78.9+58.2% 4256 6+52.59 3865.7476.99 4750.6+75.5 409574363 7797 884 57 3.4 46 1.07 | 049 | 1664
20 M | 5152.7+92.27 6449.0+57.57 5452.2+114Y 6677.1+57 17 605214518 1296 1224 18 | a3 0.4 035 | 140 | 2521
F 3655.3170.49 4549.0+37.07 4109.2165.2] 4511.5¢80.99 4245.3235.7'| 893 402 43 | 05 25 -1.23 | 0.04 | 1206
AV | 4337.5+70.5" 5356.7484.37 4730.3198.39 5814.2¢1057 5097.9+46.5 1019 1074 36 18 28 061 | 0.27 | 2004
M,Fand AV. =Male, Female and Average , H1% and H 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 = 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 significant at p £0.05
- Means of the interactions of genotypes x sex in each ftrait having the same small superscripts

are non significant at p < 0.05.

Cont.Table (1): Meant standard errors for body weight, g at the different ages studied for the three generations

Body weight, g {week)
Traits 4 | 8 12 i 16 ] 20
Generations:
Gnt 592.34+8.36" 1696.69+21.05" 2773.67+31.67" 4286.62+43.61" 5359.37452.70"
Gn2 591.8145.69 1576.21+16.09" 2928.52429,34" 4340.01+41.64" 5352.27+49.60"
Gnd 522.98+5.83" 1531.52+17.58" 2892.31+27.63" 4095.68+36,337 5007.94+46.45

- Means in each column having the same superscripts are non significant at p £ 0.05.
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studied. Males of 3/4 W x 1/4 B cross were the heaviest 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 {the 3 generation), weights of birds
for the four genotypes had the same trend which found in generation two
where birds of 7/8 w x 1/8 B cross were the heaviest while those of pure BB
had lowest averages compared {o the other genotypes. Also, males of 7/8 W
x 1/8 B had significantly the highest weights at 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
femnales. Statistical analysis revealed signifitant strain by sex interaction for
body weight at all ages in the three generations.

In general, males had significantly higher weighis than females in all of
ages studies. Highly significant differences in BW were found among
generations in most of the traits studied {Table 1) where BW of birds at the 1°
and the 2™ generations surpassed those of the 1% one in all ages except at
16 wk where birds of the 1* generation were the lightest. -

These results are in agreement with those reported by El-Naggar et af.
(1992); Mostafa (1997); Amin (1999 and 2008) and Mostafa and Nofal (2000)
who foung significant difference between the two sex in body weight. Nestor
et al. ( 2006 ) using backcrossing of an egg line with a 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 values of Strait-bred 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 the (1/2 W x1/2 B) mating
had better performance than those of the (1/2 B x 1/2 W) mating for body
weights at all ages studied in the first generation. Using (1/2 W x 1/2 B) and
(3/4 W x 1/4 B) poults as a dam with White Nicholas toms as a sire — breed
gave an advantage for body weights at all ages 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 body weights at all ages
studied but the direct additive effect decreased from one generation to
another due to the decrease of weights of the (W x W) toms from one
generation to anaother. :

The results of Table (1) showed heterosis for (2B x 2 W) and (2 W x 12 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 2 B) cross at 4 week .of age which had positive values
{18.1% , 0.6% and 8.5 %) for heterosis ( H1), potency ratio cross { p1) and
average degree of heterosis (ADOH%), respectively.
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The estimates of heterosis percentages in the second generation
indicated that 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 (8 % vs. 4.6
%), at 12 week of age {(12.1 % vs. 7.3 %) While the (3/4 B x 1/4 W) backcross
had higher heterosis percentage than the (3/4 W 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 resuits showed that the ADOH
% were 11.4 %, 6 .4%, 9.9%, 5.8 % and 5.6 %, respectively, for body weight
at 4, 8, 12, 16 and 20 week of age respectively, 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. The estimates for (3/4 W 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 parent at 12 and 16 weeks of age.

Considering the third generation, the (7/8 W x 1/8 B) backcross had
superior heterotic effect and potency ratic than the (7/8 B x 1/8 W) backcross
for BW at all ages studied but decreased the degree of dominance towards
the high parent 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 strains of turkey as a sire parent with (1/2 B x1/2 W) and
{1/2 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 by
Kondre and Shoffner (1955), Clark (1961), McCartney and Chamberlin (1961)
and Nestor (1971) who reported that non additive genetic variation of body
weight of turkeys is not an important source of variation, while several
authors as (Asmundson, 1942; El-Naggar et al, 1990; Emmerson et al,
1991, Ye et 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), Aly et al. (2005) and
Amin (2007} in chicken.

Commercial turkeys are usually preduced by mating a sire line (or sire-
line 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. 1997 and Emmerison et af, 1991) reciprocally crossed two sire lines of
similar body weight but differing greatiy in body composition. Heterosis for
hody 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 dam line 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 compromised and non additive genetic
variation is not an important source of variation (Nestor et al., 2006).
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2 -Body weight gain (BWG):

The analysis of BWG shows significant effects due to crossing and sex
(Table 2). Pure WW birds had significantly the highest weight gain through
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 studied {4-20
weeks) of age. Males grew significantly 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 had the highest
averages of BWG through the rearing period, however, pure males and.
females of WW surpassed ali 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 from backcrossing 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 16-20 period where (3/4 W x 1/4 B) progeny had the highest BWG
compared to 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 of 12-20 and 16-20
weeks of age. .

Table {(2): Significance of the main factors and the different interactions
between them for body weight at different ages studied

Body weight, g {week) _

Growth period Rearing period

S.0.V. d. f. 4 wk B wk 12 wk 16 wk 20 wk
G n 2 * ke *ir ek *R
G t 3 Ll dede e drde L s
S 1 il *k i i e
G n x G t 6 *k ik *h *% ke
G n x S 2 *ir *d *R i - Jrir
G t x s 3 i Wk *ir e *i
G n x G t x S 6 *ir i i e *

- Generation: Gn , Genotype: Gt, and Sex: §,

* Genotype 1: White Nicholas (WW), and Gt. 4: Black Baladi (BB}, at the 1* generation:
Gt. 2: (Ya WW x 2 BB) and Gt3: (: BB x : WW), at the 2" generation, Gt. 2: (3/4 WW x
1/4 BB), Gt. 3:( 3/4BBx 1/4 WW), and at the 3™ generation,{ 7/8 WW x /8 BB) Gt. 3:
(7/8BBx 1/8 WW)

“The first parent of each backcross denote to the sire parent,

- All main factors had Significant (p < 0.01),

- Interaction between all factors for all traits was significant at (p < 0.01),

* Significant at p < 0.05, ** significant at p < 0.01, NS: non significant.

Males of both pure WW and (3/4 W x 1/4 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 to males of the other genotypes while females of pure BB had the
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iowest BWG compared to the others through the whole period studied (4-20
weeks) of age. ‘

As for the 3™ generation, results of Table 3 appears that progeny
produced from backcrossing of (3/4 W x 1/4 B) and (7/8 W x 1/8 B) with toms
of pure WW had the highest BWG in the periods 4-8 and 12-16 weeks of age
while the same genotypes and those of pure WW surpassed significantly the
other two genotype concerning BWG at 4-12 and 16-20 weeks of age. Amin
(1999) reported that WW could be used as a sire line to improve body weight
and body weight gain. These results are in agreement with those of El-
Naggar et al. (1992); Mostafa (1997), Amin (19993) and Mostafa and Nofal
( 2000) who found significant difference due to sex in body weight gain.

Results of Table {3) showed that the first n%eneration had the highest
values of Strait-bred differences flowed by the 2™ generations but the third
generation had the lowest values (13.1, 7.9, 6.4 g, respectively), at 4-12 week
of age, (20.5, 11.5 ,9.9 g at 12-20 week of age, respectively), and (16.8, 9.9,
8.2 g at 4-20 week of age, respectively). _ '

Cconsidering the maternal additive effects, it could be seen that using 1/2
W x 1/2 B and 3/4 W x 1/4 B poults as a dam with toms of White Nicholas
gives an advantage for body weights gain at all periods studied. The third
generation had the highest values of the maternal additive effects flowed by
the second generafion (except period 4-12 wk of age) while the first
generation 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 iowest value. It could be concluded that using White
Nicholas toms for one backcross with 1/2 W x 1/2 B pullets improved BWG at
all period studied. The H1 %and H2%, ADOH %, and (P1 and P2) had
negative values (-25.4%, -25.2%, -25.3%, -1.7 and -1.7 ) at 4-12 week of
age, respectively), in the first generation, and positive vailues in the second
one, (13.8%, 2.4%, 9.4%, 0.9 and 1.5 at 4-12 wk of age, respectively) and for
the third generation {5.8%, 7.3%, 6.5%, 5.1, 1.5 and 0.2 at 4-12 week of age,
respectively). These results indicated that over dominance effects were
towards low parent in the first generation, furthermore, compiete dominance
and over dominance towards the high parent (W x W) in the 2* and the 3™
generations depending on the vaiues of potency ratic in each generation.

On the other hand, positive values (24.3%, 0.6%, 12.5%, 1.02 and 0.24
at 12-20 week of age, respectively) were found in the first generation. These
values were decreased in both the 2* and the 3™ generations. Those results
indicated that complete dominance and partial dominance effects were found
for 1/2 W x 1/2 B and 1/2 B x 1/2 W, respectively, towards the high parent.

In general, the 2™ generations had better values compared to those of
the first and the third generations conceming the whole period (4-20 week of
age) for BWG for H1 %and H2%, ADOH % 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
hackcrosses (3/4 B x 1/4 W and 3/4 W x 1/4 B). Nestor et al. (2006) found
that after 3 generations of backcrossing, the backcrosses exhibited a gain in
20-wk body weight for males (12.5 kg) and females (8.8 kg).
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Table (3):l'Meani standard errors for body weight gain, { g/day), Strait-bred 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 crosshred for both males and females in the first

eneration
Genotypes Potency .
periods | sex [Parental strains Reciprocal crosses s:f;%ht REC:FFOCN Helerosis percentage ratio aggﬁf:e
_ o A
Wk) BxB WxW [12Bx12W|12Wx 128 0;2:'1" difference affect H1% |H2% |AD.OH%| P1 p2 | effect
Growth | M [32.7+0.9°[48.3+1.3* [ 37.1+2.07[30.8+1.4° }0.2+0.7°| 156 27 17 | 84 5.1 0.00|-044] 183
period F | 258+0.7°|44.2+1.5" | 26.8+0.9° | 28.7+1.0° }0.8+0.7" 18.4 1.9 180|234 | -207 |-0.68]-0.89] 20.3
4-8 Av |29.1+0.6% 46.8+1.0* 32.3;»1.2B 34.2+0.9° PB5.9+0.5 17.7 1.9 99 | 149]) 124 |-042]-0.64] 196
M [524+16°]57.5¢1.4°[40.0+1.8%] 33.4+1.47 [47.3:09] 5.1 66 |-392|-272| -332 |-845]|-586| -1.5
8-12 Fo|39.141.1% [ 47.642.2°| 256+0.9°| 28.9+1.3° |36.0+0.8"] 85 33 333 | -409| -371 |-340|-418| 118
AV 1455+1.1%{53.9+1.3* | 33.341.3° 31.1+0.9% [42.0%0.7 8.4 22 [-374(-330] -352 [-443{-390| 6.2
4-12 M 142.6+09°]52.9+1.2°| 38.56+0.9° | 36.6+1.07 [43.8+0.6"] 103 19 |-234[-194] 214 [217]-1.80] B84
) F |32.4+0.7°|45.9+1.4°| 26.2406' | 28.8+0.8 |33.4+086'| 135 2.6 264 -3317 -20.8 |-1.53|-1.02] 161
AV [37.320.7°{50.4+0.9" | 32.810.9°[ 32.740.7° [39.0+0.5| 13.1 0.1 254 | -252) -263 |-1.70|-1.69| 13.0
Rearing | M [43.8+1.7%(66.5+2.5"|56.243.1°| 78.0+2.1° [62.1+1.4"| 227 218 414! 19 21.7 | 201 | 000 | 445
period F|26.8+1.0°| 54.0+43.1°) 52 941.8°| 54.4+1.4° |44.8+12" 272 1.5 34.7 | 309 328 | 1.03] 092 | 287
12-16 AV 35.011.1‘; 61.9+2.0"|54.7+1.9°| 66.2+1.5" |54.0+1.0| 26.9 115 | 366|128 | 248 132 | 046 | 384
16-20 M | 38.4+15°(502+23%[35.9+2.3"| 48, 3+zo ad46+1.11 118 12.4 g0 [19.0] 50 0.68 |-1.42] 242
F | 24.5+1.3°]36.8¢2.2°1 28.8+1.7°| 361+1.5° [31.1209"] 123 6.3 145 | 6.0 42 072 [-0.30 | 186
AV 131.241.1%1453+1.7"|32.6+1.5%| 41.7+1.3" |38.3+0.8| 141 9.1 0.0 |148] -29 049 | -0.80 | 232
M [41.1+1.4 53.311.5 46.0+1.6°| 63.2+1.3* [63.4409% 172 172 | 272| 74 9.9 157 | -043] 344
12-20 F [25.7+0.9° 45.411.9 40.8+1.1Y| 44.8+1.0% |37.9+0.8" 197 4.0 260 [ 148 | 204 [094 (053 237
AV |33.1+0.9°153.6+1.3"|43.6+1.0°| 53.9+1.0" |46.2+07] 205 103 | 243 | 06 125 103 | 002 | 308
whole M [ 41.8+40.77] 55.6+0.8% [42.3+0.817 49.9+0.7° |486+40.57 13.8 76 25 |43 5.3 017 1-0.9371 214
period F [29.0+0.5% | 45.6+1 3° 33,5406 | 36.8+0.4° [35.6+05'| 166 3.3 4.3 1-102| 58 |[-006|-046]| 199
4-20 AV. |35.2+0.6°| 52.0+0.8" | 38.2+0.7°| 43.3+0.6° |426+0.4| 168 5.1 07 |-124]| 65 ]-004|-084] 219
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Cont. Table (3): The second generaticn

Genotypes Potency
p:vr\::t;s Sex Parental straing Reclprocal crosses Overall St.;:;%hl Reclprocal Heterosis percentage ratio Direct
BxB | WxW |34Bx14w|2awWx1aB| ™ [difference | °fe' [ oy [un2 {%aDoM| p1 | P2 A:g;‘l‘t’“

Growth | M | 327+1.0° | d4.7+1.2° | 24.0£1.7° | 49.8+1. 4 40.3+0.8 120 25.8 17.9 | 312 4.3 308 | -495 378
period F | 27.4%0, 9‘ 31140, a" 35.541.2° | 31.040. g’ 30.310.41 a7 4.5 37 | M0 16.7 092 | 82 0.8
48 Av. | 30.040.7% | a7.500.8% | 30.2+1.2° | 30.441.1° 35.2+0. 75 8.9 9.1 3.0 3.4 197 | 08 16.4
812 M 50.8+1.5° | 63.5+1.4" | 49. 3+2.o° 634+28" 58,5+1.0 12.7 14.1 30,9 | 886 20.1 099 | 0.72 26.8
F 36.631, 1° 41.9+1, 1 37152, a‘ 38.1+1 9 39.240.7 53 1.0 76 | 193 13.4 0.42 | 1.00 6.3
AV. | 43.7%1.1° | 52.4%1.1% | 427%1.9° | 49.4+1.8" 48.3+0.7] 84 6.4 18.0 | 109 14.6 071 | 0.81 14.8
412 M | 41.7+1.1° | 54.140.7° | 36.6+1.7° | 56.6+1.3" 49,4307 124 200 248 | 87 91 120 [ 219 aza
F 32.040.7° | 36.5+0. s‘ 36.3%.5° | 34541 1“ 34.9+0. 45} 45 -1.8 57 1 247 14.7 0.48 | 248 27
AV. | 36.940.7% | 44.8+0.7" | 36.441.1° | 4d.4+1.2" 41,740, 7.9 77 138 | 44 9.4 088 | 0.76 15.6
Rearing | M | 45.6+1.97 | 61.4+1.8° | 58.6+2.1° | 70.042.4 58.4+1.2] 158 1.4 04 | 151 6.6 0.04 | 145 27.2
perlod F 29.8+1.1" | 50.241, 9‘ 40.8+2. 3' 46.2+41.5% | 433+1.0Y 204 54 417 ] 13 741 2,90 | -0.05 258
1246 | Av. | 37.741.2° | 55.5+1.3* | 49.0+1.8° | 56.5+41.7° 50.4+0, 17.8 7.5 71 | 84 -1.4 0.81 | 0.33 25.3
16-20 M A7.7412° | 432416 | 36.3+1.68° 44,9+1 6" 41.340.9 55 8.6 19 | 1.4 -1.8 0.33 | -0.56 14.1
F [ 25.1%1. e 32,041, 1" 33.233. n" 36.8+2.1" 31.6+0.8 6.9 36 97 | 232 5.7 210 | 3.38 10.5
AV. | 31.5¥1.1° | 37.3¢1.0° | 34.651.8° | 40.3+1.4% 36.2+0. 5.8 5.7 20 8.0 4.7 0.36 | 464 118
12-20 M | 41641 z" 52,341, 1' 47.441.4° | 57.5+1.6" 49.9+0.7 10.7 10.1 04 ] 82 33 005 ] 164 208
F 27.511 o 41.1+1 o 37.041. 70| 4185 57 37.4+0.7 136 45 34 | 83 18 0.78 | 043 18.1
Bold | 34.6+0.9° | 46.4+0.8" | 41.8+1.3" | 48.4+1.3* 43.3+0. 118 6.6 -35 | 68 1.1 .47 | 060 18.4
whole M | 41.740.8° | 53.2+0. s 42.0+0.9° | 57.0+0.7° 49640, 8] 115 15.0 106 | 00 58 330 [ 0.00 265
period F | 29.740.60° | 38.8+0.68° | 38.7+1. 1‘1 138,0+0.77 36.2404" 91 13 05 { 161 78 0.20 | 268 10.4
4-20 AV. ] 35.7+0.7° | 45.610.6* | 39.1+0.8° | 46.330.9" 425404 9.9 7.2 42 58 49 161 | 172 17.1
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Cont.Table (3}: The third generation

Genotypes Straight |Reciprocal : . Potency | Direct
pe(vr\;z(;s Sex Parental strains Reciprocal crosses Overall bred effect Heterosis percentage ratic  [Additive
BxB WxW [7/8 Bx 1/8W7/8 Wx1/8 B8] mean |difference H1% | H 2% |AD.ONH%| P1 | P2 | effect
Growth | M 28.0+.1% | 46.1+1.2" | 45.0+2. 1a 48.8+2.1% [42.240. 9" 17.2 3.8 1.8 | 701 26.1 04617571 21.0
perod | F | 26.110.8° | 31.5+0.6°| 25.8+0.8" | 30.7+1 4“ 305+0.5°| 54 139 |270}-162| 56 [03.3]|-1.06] 193
4-8 AV. | 27.4+0.7° |37.740. 77| 34.8+1, 5': 45.2+1.4" | 38. 0+0.5 10.3 10.4 17.7 ] 20.8 19,0 Q711429 | 20.7
8-12 M | 56.6+1.9" |61.4+3 4 44.1+32° | 60.3+1.9" |57.9+1.0" 448 16.2 -3.4 | -16.7 95 |0-21)]-242]| 210
F | 40.6+1. 4° |42 2+1 3 45.3+2, 1° | 297+1.8° |40. 3+0. 8" 1.6 -15.8 -26.0| 16.6 -5.1 -510| 3.69 | -14.0
AV. | 47,9413 | 60.4+1.1% | 44.741.9° | 48.1+1.9°° | 48.6+0.7 25 3.4 33| 131 24 loas4}023]| 58
4-12 M | 42.8+1. 19| 53, 8+0.6" | 44.5+1. §® | 54.6+0. "éia 50.0+0, 6" 11.0 10.1 =11 | 124 44 .43( 155 211
F 33.440. 8d 36.840.6° | 35.5+1. 0"‘1 34.710. 7 | 35, 4+0. 4Y 3.4 -0.8 271 19 -0.4 |-0.83]| 0.45 2.6
av. | 37.6+0.8° [44.0+0.7*| 39.7+1.1° | 46.6+1.0" | 42.3+04 6.4 6.9 5.8 7.3 6.5 51.0|4.50] 13.3
Rearing{ M | 40.9+2 1“ 55.2+1.8"] 47.241.9° | 55.1+2.3° [50.5+1. 1" 14.3 7.9 -12.0( -5.1 -89 [-1.01(-0.20| 222
period | F | 28.2+1.4° {37.9+1.15| 34.7+1.8° | 47.5+1 7" 36.2+0.8" 9.7 12.8 13.0§ 06 7.4 1311003 225
12-16 | Av. | 34.0+1.3" |45.3+1.1°| 405+1.5° | 521415 | 430+07] 113 11.6 24 | 24 02 |021|-013] 229
16-20 | M | 40.7+1.7° [46.3+1.6%| 37.9+1. 1T° 46.7+1.5° | 44.0+0. 9" 56 8.8 24| 16 06 |157]|027| 14.4
F 22441 2“ 34 1+0.8°] 25241, 79 | 24.84+2. 0" 28.5+0. rid 1.7 -0.4 -30.0] -9.4 -209 |-7.89|-048] 11.3
av. | 307+1.2° [39.3+0.9*] 31.2+1.2° | 38.0+1.5" | 35.8+0.6 8.6 6.8 -4.5 [ -4.4 -4.5 -3.60(-0.74( 154
12-20 | M [40.80+1.22°[ 50.7+1.07] 50.9+1.3% | 42.5+1.0° |47.3+067 9.9 -8.4 -21.4] 154 49 |-3.41] 2.06 1.5
F | 25.30+1. 0’ 36.0+0.7°1 36.2+1, 5c 30.041. 3" 32.4+0.6" 10.7 -6.2 -22.81 16.2 -53 |-3.18f 0.86 4.5
A | 324+1 0° 142.3+0.7%1 45.0+1.0" | 35.9+1.1° | 39, 4+0.5 9.9 -0.1 2081 21.3 -1.9 -3,10| 1.68 0.8
whole M | 41.8+0.8° [52.3+0.5 52.740.5" | 43.5+1, 0° [48.6+0.4* 10.5 -8.2 -20.41 25.8 -0.4 -4.74| 108 13
period F 29.340. ﬁe 36.4+40.3° 35.410.7c 32.7+0. & 33.9_4;().3Y 71 -2.7 -124| 7.3 -3.0 |-562] 0.65 4.4
4-20 AV, | 35.010. 7° [43.240.5%| 45.8+0.9" | 37.8+0.8° | 40.9+0.4 8.2 -8.0 -15.5| 23.6 2.2 -4.48| 4.27 0.2
M,Fand Av. = Male, Female and Average, H1% andH2% = heterosis for (7/8 W x 1/8 B) and (7/8 B x 1/8W backcrosses,

A.D.QO.H%, P1 and P 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 significant at p £ 0.05
- Means of the interactions of genotypes x sex in each trait having the same small superscripts are non significant at p < 0.05.

Cont.Table (3): Meant standard errors for body weight gain, g/period at the dlfferent periods studied for the three

generations

Traits Body weight gain, g/period
Growth period, wk Rearing period, wk whole period, wk
Generations 4-8 812 4-12 12-16 16-20 12-20 4-20
Gn1 1004.35+14.95 | 1176.88+18.89" | 2181.23+27.22" 1513.05+26.74" 1072.75+21.14" 2585.80+36.60" 4767.03+48.43"
Gn2 984.40+13.35 | 1352.31+19.83" | 2336.71+26.23" 1411.49+22.91% 1012.26+17.70" 2423.75431.42'| 4760.46+46.16"
Gn3 1008.54+15.01 | 1360.78+20 00" | 2368.33+24.66" 1203.37+20.09" 1002.26+17.18" 2205.63+28.417| 4574.96+43.00"

- Means in each column having the same superscripts are non significant at p < 0.05.
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Table (4): Significance of the main factors and the different
‘ interactions between them for body weight gain at
different periods studied

. _ Body weight gain, g/period
S.0v d. f Growth period Rearing period ;m:g
4-8wk| 812wk | 412wk [12-16 wk |16 - 20 wk|12 -20 wk| 4-20 wk
Gn 5 NS Y e F = > =
&1 3 - * = . e - -
S 7 = - - s - r rm
G nx G t 6 wE £ [Tl ke " e ik
G nx s 2 [ wr ] NS 13 NS *
GtxS 3 i hid - NS NS NS -
ChxGixS| 6 - = r = . re v

- Generation: Gn , Genotype: Gt ,and Sex: §,

* Genotype 1: White Nicholas (WW), and Gt. 4: Black Baladi (BB), at the 1" generation:
Gt. 2: (V: WW x ¥: BB)
and Gt2: (¥: BB x : WW), at the 2" generation, Gt. Z: (3/4 WW x 1/4 BB), Gt. 3:( 3/4BBx
1/4 WW), and at

the 3™ generation,{ 7/8 WW x 1/8 BB) Gt. 3: (7/8BBx 1/8 WW)
“The first parent of each backcross denote to the sire parent,

- All main factors had Significant (p £ 0.01) effects on the different traits except that of
body weight gain at 4-8 wks of age which was not affected significantly by
generation,

* Significant at p £ 0.05, ** significant at p £ 0.01, NS: non significant.

3-Growth rate (G R} :

Resuits in Table (5) showed that birds of the pure BB grew through the
growth period (4-8, 8-12, 4-12 and at 4-20 wks of age) significantly faster
compared to the other three genotypes, while GR cf 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 (12 -16 and 16-20 weeks of age). However,
hirds of BB strain had the highest average of GR compared to the other
genotypes where they were apprommately equal in the first backcross
(generation 2), same trend was found as in the he generation, where BB birds
grew faster either through the 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 generaticns one and two, while both pure birds WW and BB
" had the highest GR at the same period.

With respect to the 3¢ generation, the pure WW birds had the highest
GR average in the early period of growth (4-8weeks) compared 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 4-12, 16-20 and 4-20 wks of age they surpassed both the backcrosses (7/8.
W x 1/8 B and 7/8 B x 1/8 W) in growth rate through 12-16 and 12-20 weeks
of age. Males grew approximately as females during the early periods of
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growth (4-8 , 8-17and 12-16) weeks of age and thus they surpassed females
throughout the later periods of age (16-20)wks .Males were significantly
faster in growth than females at the whole period studied (4-20 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 (4-
20 weeks of age). These results are in agreement with those reported by
Mostafa and Nofal (2000) who found that White Holland poults had higher
growth rate than Broad Breas: Bronze at 16-20, 20-24 and 16-24 weeks of
age. The overall means of growth rate for males were significantly higher
than those for females at 4-8, 16-20 and 20-24 weeks of age. These results
are in agreement with those reported by Amin. (1998), Emmersen ef al. (1991
and 2002), Nestor et al., (2004) and Amin. (2008).

Results of Table 5 showed that Strait-bred 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 variation of
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 12-16 wks of age. Negative values were found
for all traits studied through the growth periods except the reciprocal effect on
females which had positive values -14.1, -3.9, -13.1 %, -10.3 %, -11.7 %, -
2.5, - 1.9, -1.7 and -1.8 at 4-12 week of age, respectively). On the other
hand, positive values (5.6, 9.2, 36.2%, 19.9%, 28.0 % .,7.2, 4.0 and 14.8
were found for the aforementioned traits, respectively, at 12-20 week of age).
These results indicated that over dominance effects were towards the high
parent. However, these values was decreased in the second and third
generations which indicate that there were partial deminance and over
dominance effects towards the low (B B) depending on the value of Potency
ratio (P1 =-0.7 and P1=1.8) in the sound and third generations, respectively.
Aly et al. (2005} reported that different Egyptian strains of chicken can used
as a good combiner for growth breeding. Nestor ef al. {(2001) found that
percentage of heterosis at the variance ages which they studied ranged from
261t04.9%. : .
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Table (5): Meant standard errors for growth rate percentage, Strait-bred 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 Potency Direct
periads Parental strains Reciprocal crosses sm%m Reciprocal Heterasis percentage ratio Additive
(wk) | 5S¢ BxB | WxW [128x12W|12Wx12B on‘::;i" ditterence] M [ et | M2y | ADOMH% | P1 | p2 | ®Fect
Growth M |102.7+16°|92.421 2% 9174257 | 86.8x1.7° |93.6+0.9°] -10.3 4.9 110 6.0 -85 200 [11a] -152
peried F 97.241.5" { 90,941 7" 81.3¥2.5% | B4.8H1. s" 89.9+1.0Y| 6.3 a5 9.8 -136 117 -2.04 (-405( 24
4-8 AV, |99.9+1.4"]91,8+1.0% | 86.90+1.8° | 85.8+1.2° | 91.9+07 | -84 -1 -10.5 9.3 -9.9 248 {221 9.2
812 - M 70.5+1.7° | 55.4+1, 1" 52.742.6° | #1.641.6° |55.4+1.0°| -15.1 111 339 6.3 251 283 (1.3 -26.2

F 66.6241.7" |50.141.8™| 43.231.5" | 46.1+1 7°“ 83.6+1.1*| -165 29 -21.0 260 235 148 |-1.84} -138
Av, l68.56+1.2%|53.511.0°| 48.3+1.8° | 43.8+1.2° | s46+07!] -150 45 28.2 -20.8 -24.5 229 [-1.69] -195
4-12 M [146.4%1.47130.741.2°| 128.9+41.7° | 117.6%1. 5" 131.140.97 154 1.3 150 6.9 -10.9 270 [-1.23] 267
F' [140.4+1.5°/126.1+1 87 114342, 2¢ | 118.8+1 a 127.4+1.1% -14.3 45 -10.8 142 -125 202 |-265| 98
AV, [143.1%1.94128.0v1.0% 422.121.6° | 118.2¢1.2" [120.2+0.7] -14.1 3.8 -13.1 -10.3 1.7 -2.53 [-198]| -18.0
Rearing M 35,841, 3“ 40.431.5%| 4404217 | 57.411.7" [44.3+0.9 46 13.4 50.7 15.6 331 833 | 257 | 18.0
period F 29.9%1 2 37.0+1.9° [ 53.4+1.68° | 53.9+1.8" |420+1.0| 7.1 05 61.1 59.6 60.4 576 |562| 7.8
12-16 AV.  132.7+0.8"|39.2¢1.2%| 48.4+1.4% | 556+1.2" [ 43.2+07 6.5 7.2 54.7 3486 446 605 | 383 1a7
16-20 M [23.6+0.97[22.6+1.17 21.4+1.5"° | 24.4+1.1° |23.2+06°| -1.0 30 56 7.4 09 260 [340-] 2.0
F 20.3+0, 9"‘ 19.541.1° | 20.541. 1"‘ 23.641.0" | 21.240.5"| 08 31 18.6 30 10.8 8.25 | 150 23
AV, {21.9+0.6% [21.5+0.8%% 24.0¢1.0° | 24.0+0.7" | 22.3+04| 04 3.0 10.6 3.2 37 11.50 |3.50-] 26
12-20 M 58.1+1.3"161.4+1.7° 63.8+21° | 78.9+1.7" |[65.640.9° 3.3 15.1 321 6.8 19.4 1161(245] 18.4
F 49.3+1, 4' 55.4+2.0° [ 71.941 4“ 74.841. 9“' 61.6+1.1"| 6.1 29 42.9 37.3 40.1 7.36 | 6.41 9.0
AV.  |53.6+1.0° 159,241, 3%| 67.6+1.4° | 76.8+1.3" [ 63.7+0.7] 58 9.2 36.2 19.9 28.0 729 |400| 148
whole M 168.4+0.9° *[159.5+1.07| 159.5+1.4° | 159.4+1. o 161.9+0.6"] -89 0.1 28 27 27 1.02- [1.00--] 9.0
period F 161.6+0. o 154.0+1.6° 154,431 47| 158.5¢1. 0° |158.1+0.6"| -7.6 4.1 0.4 2.2 09 018 |089-| 35
4-20 AV.  |164.940.7"157.5+0.9% 157.1+1.0° | 158.9+0.7° |160.1+04] 74 1.8 1.4 -2.5 20 0.62-|1.11-] 56
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Cont. Table (5); the second generation

Genotypes

periods s Parental stralns Reciprocal crosses Sll;alﬂht Rec;?rolcal Heterosis percentage Potency ratlo A'l::!retf:t
{wk) ex Overall diff re ce eftec eﬁl :e
BxB | WxW [34Bx14W|34Wx1/4B| mean T ereh H1% | H2w |apoHu| P P2 ec

Growth | M [9B8.4+16° | 00.0¢1.6% | 63.7+3.2 | 04.6+16%° | 857+1.1 8.4 30.9 70 -33.0 137 387 9.36- 22.5
peripd | F |982+16%]857+1.1%| 06.4+1.8° 81.3+11° | 87.7+10| -125 18,1 4.6 10.8 33 -8.78 114 -30.6
4-8 AV, 190.0+1.6%| 87.7+1.0%1 830+28° | 87.1+11% |80.8+06 2.3 4.1 0.4 8.2 29 0.37 3.52 1.8
812 M | 67.7+1.3° | 62.0+1.37 | 67.1+1.0° 578423 | 57.2+11 57 23 11.6 115 115 6.59 092 -15.0
F |62.4+1.7"] 57.2+1.1° | 49,9+3.0° 51.2¢1.68° | 58,5209 .52 1.3 -0.9 55 3.2 -0.08 0,30 -39

AV. | 62.0+1.9 | 59.5+0.0% | 57.8+20°% | 54.041.4° [ 596:08 -25 -3.8 45 43 4.7 0.30 £.39 -6.3

4-12 M [142.1+1.3%[133.541.0°] 11792217 | 134.121.3° [127.31094 -86 16.2 6.8 -13.0 -3.5 1.08 -2.87 76
F o |139.5+0.9°)127.3+0.9°| 1327+1.7° | 118.7+1.4° }1303+07] -122 -13.0 2.7 46 1.0 0.79 0.46 -25.2

AV, [133.6+1.0%130.3+0.7| 125.9+1.6° | 125.9+1.1° [131.6+05| 3.2 0.0 13 15 0.1 0.27 -0.33 -3.2

Rear] M [37121.45{3a7.0+1.1 | 47.142.2° | 40.3+15° |418+1.4°| 0.1 68 146 16.2 04 -0.68 1.90 59
perlod | F |326+1.2° [ 41.8+474° | 36.8+1.4™ | 41.7+1,6% |39.5+0.9 9.2 49 120 144 138 1.02 -0.60 14.1
12-16 | AV, | 37.0+1.1% [ 30.5+0.9% | 41.5+1.4% | 41.1+1.1% | 38.8+05 2.5 0.4 -136 -28 -8.5 -0.80 -0.24 2.1
1620 | M |232+0.77| 19.8+0.7° | 21.040.0% | 18.3+07 | 202+07 34 a7 27 54 92 122 1.44 5.1
F | 205+1.0°{20240.7% | 23.3+25% | 23.2#1.2% | 20.0+05 0.3 0.1 59 13.7 97 0,76, -t 0.4

AV. | 19.8+0.7 | 200405 | 22.2+14 21.5+08 | 21.0+03 0.2 0.7 2.3 88 a1 0,25 3.00 05

1220 | M [58.5+1.4™[557+1.07 | 66.2+2.4° 58,4+.6 60.6+1.2 32 7.8 13.2 79 34 077 To8 -11.8
F |621+1.5°[60.6+1.2| 586+26™ | 62.8+22® | 58.3+0.8 8.5 4.2 7.2 5.5 -5.4 -0.69 0.34 127

AV. [ 557+1.0°) 58.3+0.8° | B2.1+1.8* | 60.8+1.4" 158.5+08 26 1.2 98 0.7 48 0.72 0.08 1.4

whole | M |166.3+0.7°|159.5r0.67] 154.3+1.2° | 161.2+06 |157.6406| -6.8 6.9 11 53 24 35.00 -2.53 0.1
period | F [162.3+05° 157.6+06°| 160.2+1.1% | 154.0t08* [158.5+04( 4.7 6.2 2.6 1.2 0.7 -9.00 0.47 -10.8
420 | AV. [150.5+0.6%158.5+0.4%| 157.5+09% | 157.1+06° |158.6+03] 1.0 0.4 1.0 -0.5 -0.8 -8.00 -0.67 1.4
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Cont. Table (5): The third generation

Genot

es

Potency

. . . Dire
period | o Parental strains Reciprocal crosses | (y,era) | Straight | Reciprocal Heterosis percentage ratio Additf\te
(wk) 8xB WaxW | 7/8Bxt1/8W [riswxi/8 Bl  mean dlf'::i"‘m Effect H1% | H2% [ ADOH% | P4 P2 | effect
Growth M | 91.0+2.5" | 102.8+1.7° | 102.8+3.2° | 91.242.6° | 97.0+1.1 11.8 116 76 | 329 10.2 183 [ 19 6.2
period F 97.94+1. 5“‘ 97.1+1.4%° | 89.6+2. 3 }100. 1+2.2° 96.8+0.9 0.8 10.5 122 | 9.2 1.0 138 | -1.2 9.7

4-8 AV 94.8+1.4° | 99.5¢4.1* | 95.8+¢2.1% [ 04.8+1.85 | 96.9+0.7 4.7 -1.0 1.6 7.8 4.6 024 | 1.2 37
M 75.9+1.8% | 63.3+1 s“' 45.4+3, o‘ 57.9+2.171 635411 126 85 44 | 309 187 086 | 50 4.1
812 F 67.4+1.7" | 59.631.37 | 69.542.3" | 40.4+2.5' [ e0.2+1.0 7.8 -20.1 274 | 185 36 367 | 1.2 -36.9
Av. | 71.3+1.3" | 61.2+1.0° | 80.1+2.2° | 50.9+1.8% | 64.8%0.7 -10.1 9.2 116 | -6.9 9.1 -1.86 | 07 | -19.3

412 M 142.241.6% | 143.2+40.9° | 135.2+42.1™ [132.5+1.1°| 139.4+0. 7" 10 2.7 44 | 40 0.4 -1.35 | 0.42 1.7
F 141.841.2° | 136.7+1. u" 137.7+1. s*’ 127.9+1.4% 137.0+0.6" 51 08 0.2 0.3 0.1 004 [ 010 ] -149

Bold | 142.0+1.0" | 139.540.7" | 136.5+1.3% [130.740.7°] 138.1%0.5 25 5.8 15 | 19 0.2 -0.29 | 0.32 8.3

Rearing M 336177 | 35.20#1.4% | 36.2+1. s 33.741.4%] 345807 1.6 25 107 [ -103 -105 -1.59 | -0.61 09
period F 30.441.4° | 35.5+1.2" | 34.1¢2.1% [42.30+1. 5' 34,9408 5.1 8.2 9.6 15 58 119 | 016 | 133
12-16 AV 3M.8+1.1% | 35.4+0.8" | 35.1+1.3% | 37.4+1. 1 34.740.5 36 20 30 | 42 3.6 -0.40 { -0.32 56
16-20 M [2480+1.04° 22.3+0.7" | 21.8+0.7° | 21.7+0.7° | 22.8+0. 4" 26 -0 43 | 50 0.6 060 | 0.59 27
F |18.6830.845 | 23.5+0, 5"’ 18.6+1.1° | 16.3+1.1° | 20.5+0.4" 4.8 -23 302 | 114 213 470 | -1.03 25

AV. | 21.5+0.7" | 23.0+0.4* | 20.4+0.7° |19.5+0.7% | 21.630.3 1.5 0.6 -124 | 80 -10.2 -367 [ 5.00 0.9

12-20 M 57.2141.6° | 56.39+1.07 | 56.9+1. 5"‘ 54.3+1.3"| 56.2+0. 7" 0.8 26 54 | 78 6.6 -3.08 | -1.07 34
F 48.2+.5° 57.6+41.2" | 51.7+2. 3 57.4+2.0" | 54.3+0.87 9.4 57 47 | 32 4.0 108 | -033 | 151

AV. | 52.3+1.1B | 57.1+0.8" | 54.1+1.5" |55.6+1.1*%] 536+0.5 48 1.5 -58 | 54 5.6 -1.79 | 0.63 6.3

whole M 165.8+0.9° | 166.1+0.5° | 161.341.2" |158.4+0.6° 163.630.47 0.3 =29 32 | 08 1.2 214 | 0.22 26
period F 162.5+0. s" 162.8+0.6° | 160.9+0.9° |156.631.0°| 161.5+0.4" 0.3 4.3 11 | 03 0.7 o041 | 039 | -40
4-20 AV, | 184.0+0.6" | 164.1£0.43" | 161.170.7° |157.710.6°| 182.5+0.3 0.1 -3.4 18 | 02 0.8 -0.83 | 0.1 -3.3

M,Fand Av. = Male, Female and Average, H 1% and H 2% = heterosis for (7/8 W x 1/8 B} and (7/3 B x 1/8W backcrosses,

A.D.O.H%, P1 and P 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 significant at p < 0.05.
- Means of the interactions of genotypes x sex in each frait having the same small superscripts are non significant at p 5 0.05.

Cont. Table (5): Meant standard errors for growth rate percentage at the different periods studied for the three
generations

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

Growth rate percentage
Traits Growth period, wk Rearing period, wk whole period
Generations: 4-8 8-12 4-12 12-16 16-20 12.20 4-20
Gn1 91.87+0.65" 54 55+0.72° 129.24+0.89" 43.22+0.69° 22.29+0.38" 63.73+0.72° 160.11+0.42
bnz . 89.84+0.65 58.57+0.607 134.62+0.50" 38.8410.53" 21.0110.34Y 58.52+0.57 159.61+0.2¢
Gn3 96.9G+0.73" 61.7/+0.74" 138.13+0.48" 34.72+0.52° 21.59+0.31 55.18+0.53" 162.49+0.28
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Table (6): Significance of the main factors and the different interactions
between them for growth rate percentage at different periods

studied
Growth rate percentage
Growth period Rearing period whale period
48 | 812 | 412 | 12-16 | 16-20 | 12-20 4-20
5.0V d.f | wk | wk | wk wk wk wk wk
G n 2 *n kL3 -k ELd * Li ) i
S 1 * - k Ns t i i
G nx G t 6 2] [ i i 3 )
GnxS 2 - - - NS b - NS
GnxGixS 6 - - > ** i - *

- Generation: Gn , Genotype: Gt, and Sex: §,

*Genotype 1: White Nicholas (WW), and Gt. 4: Black Baladi (BB), at the 1™ generation:
Gt. 2: (2 WW x 'z BB) and Gt3: (*z BB x Y WW)}, at the 2" generation, Gt. 2: (314
WW x 1/4 BB), Gt. 3:( 3/4BBx 1/4 WW), and at the 3" generation,{ 7/8 WW x 1/8 BB)
Gt. 3: (7/8BBx 1/8 WW)

"The first parent of each backcross denote to the sire parent,

- All the interactions between factors had Significant (p < 0.01) effects on the different
traits except that of growth rate percentage growth traits, 12-16 wk and 4-20 wk of
age which was not affected significantly by Gn x S interaction,

* Significant at p < 0.05, ** significant at p £ 0.01, NS: non significant.

4- Growth efficiency percentage (GEP) :

Table (7) shows that 1/2 W x 1/2 B cross had the highest (P<0.01) means
(3.2 %) of GEP at 4-12 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, at 12-20 weeks of age compared to
1/2 W x 1/2 B cross. The difference between overall means of GEP for both
sexes was significant at all periods studied except for 12-16 and 12-20
weeks of age.

As for the second generation, no significant differences between the
pure strains and backcrosses at 4-12 and 12-20 weeks of age but the pure
strain BB had the highest significant means (2.0%, 1.0 % and 2.5 % ) of GEP
at growth periods (4-8, 4-12 and 4-12 weeks of age, respectively), while
backcross (3/4 w x 1/4 B) had the highest significant means (0.5 %, 0.3 and
0.8%) in the rearing periods (12-16, 12-12 and 12-20 weeks of age,
respectively), and no significant difference between the two backcrosses was
found in the same period.

In generail the pure strain BB had the highest significant means (5.5 %, 5 %
and 5.2 %) of GEP at whole period (4-20 wks of age) in the 1%, 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 means of GEP in the three generations.

. The difference between overall means of GEP for both sexes was
significant at ail periods studied except for 12-16 and 12-20 weeks of age in
the three generation.



Table (7): Meant standard errors for growth efficiency percentage, Strait-bred 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
;;a\;ll::;i Sex Parantal strains Geno‘yé}:csiprocal crosses Overall .Sll;:ei%ht RE:II‘:I‘::;“I Heterosls percentage P(:::i'::cy A?igﬁf\:e
BxB | WxW (12Bx12Wt/2Wx 12B mean difference H1% | H2% [AD.OH%| P1 P2 effect
Growth [ 2.2+0.1" [1.810.04 1.8£0.1° 1.6+0.17 1.9+0.03" 0.4 0.2 -200 | <100 | 150 [ -200 [ -1.00 06
period F 20+0.1% | 174019 | 1.4+0.1° 1.6+0.1" 1.7+0.03" 03 0.2 135 | 243 | -89 | -167] -3.00 0.4
4.8 AV. | 21204* {1.8+0.03%| 18:01° | 1.620.04° 1.8+0.02 03 0.0 179 | 178 | 79 | 233 233 03
8-12 M 1.240.1" [0.8+0.02° 0.8+0.1° 0.6+0.03° 0.8+0.02" 0.4 0.2 -40.0 | 200 2300 | -200| -1.00 0.8
F 1.120.0" 10.7+0.03%| 06+0.02° | 0.6+0.03° 0.8+0.02" 0.4 00 333} -333| -333 |50 -1.5 04
AV. 1.4+0.0" | 0.840.02% | 07+0.03° | 0.6+0.02° 0,840.02 0.3 0.1 368 [ 263 | 318 | -233 ) -1.67 0.4
4-12 M 3.0£01" | 27+01° | 28102° 3.3+0.1° 3.0+0.17 03 0.5 158 [ -1.8 7.0 3.00 0.33 0.2
g F 2:140.1° | 22+0.2° | 27:04" 3.140.1% 2.5+0.1" 0.1 0.4 442 | 258 349 [19.00 [ 11.00 05
7y AV, 264018 | 254018 | 2.8+0.17 3.2+0.1% 2.8+0.1 0.1 0.4 255 | 9.8 17.6 13.0 5.00 0.3
@ Rearing M 05+0.027 [ 0.5+0.03%| 0.6+0.04° | 0.9+0.04° 0.6+0.02" 0.0 0.3 80.0 | 200 | 500 - ey 02
period F 0.4+0.02° | 054003 | 0.7+0.03 | 08+0.04® | 06+0.02 0.1 0.1 778 | 5586 66.7 7.00 5.00 0.2
12116 | AV.  |0:4+0.01°|0.5¢0 0771 0.7+0.03% | 0.8+0.03% 0.6+0.01 0.1 0.1 77.8 | 556 66.7 7.00 5.00 0.2
16-20 ™ 0.3+0.017 1 0.3¢6.01" ;| 03+0.02% | 0.3+0.02° 6.3+0.01° 0.0 0.0 00 0.0 00 e e 0.0
F 0.2+40.01° | 0.2¢0.01°| 0.2+0.01° | 03+001* | 0.2+001" 0.0 0.1 500 | 0.0 25.0 . e 0.1
AV, |e3r001*|0.3:0.01% '0.210.01“ 0.3+0.01% 0.3+0.01 0.0 0.1 00 {-333| -167 i+t - 0.1
12-20 "M 0.8+0.01" | 0.8+0.00° [ 0.8+0.01° | 0.74+0.01° { 0.79+0.00" 0.0 0.1 7.5 0.0 38 ++ + 0.1
F 0.8+0.01°]0.8£0.04° | 0:740.01" | 0.74+0.01" | 0.77+0.00° 0.0 0.0 .75 | 125 | -10.0 44 P 0.0
TAV. 0.840.00 | 0.8+0.00 { 0.8+0.01 0.7+0.0 5.8+0.0 0.0 041 -125 | oo 6.3 e o 0.1
whoale M €9+0.2° | 4.0+01° | 3.8:0.2° 3.0+0.1° 4.2+0.4" 1.9 08 -394 | -23.2 -31.3 | -205 | -1.21 27
period F | 5.1#0.2° [3.640.14°| 2840.1¢ 3.2+0.1° 3.9+01 1.5 0.4 264 | 356 | 310 |[-153] 207 1.1
4-20 AV. 55+0.1% | 3.8+0.1% | 23.3+01° | 3.9401° 4.1+0.1 17 0.2 333} -200] -31.2 |-182]| -1.50 1.9
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Cont. Table (7): The second generation

p::?:;s Sex | Parental slraln(s;anoltlyep;:rocal crosses 0"‘::“ ?tt::;%m Rez:?er;cal Heterosis percentage Pt::::-:)cy Azgletf\:e
BxB WxW (34Bx14W[34Wx 114B difference H1% [H2% [AD.OH% | P1 P2 effect

Growth | M [2.0+0.17[1.840.17) 1.0+0.7° | 1.820.1% | 1.820.07 0.2 0.9 118 [-474| -194 201 -90 07
period | F [20:0.1°(1.6+0.0° 2.0+0.1° | 1.4:0.0° | 1.7:0.0% 0.4 -0.6 125|176 | 3.0 ++ 1.0 -1.0
48 | AV {20+0.0*)1.730.0° 1.6+0.1° | 1.6:0.0° | 1.7+0.0 -0.3 0.0 -3.0 | -114 7.2 1.0 -1.0 0.3
812 1.1%0.0°| 0.940.0°| 1.040.0° | 0.9:0.0° | 1.0+0.0" 0.2 -0 200 | 53 1.8 10| 04 0.3
F |0.9+0.0°|0.8+0.0°| 0.740.1° | 0.740.0° | 0.8+0.0" 0.1 0.0 0.0 | 67 34 00| -04 0.1

AV. (1.040.0*{0.9+0.0°( 0.9+0.0° | 0.8+0.0° | 0.9+0.0 0.1 0.1 67 | 59 6.3 0.4 0.4 0.2

412 1M [2820.1° 2.410?”“ 244017 26+0.7° | 25+0.1% 04 0.2 88 |-143) 115 [07] ++ 0.2
F [2.240.1%42.540.1%] 2.3+40.1%° | 2.1+40.1° | 2.3+0.17 0.3 -0.2 2501 -6.1 -16.2 24| -06 0.1

AV. | 2.5¢0.1 24401 | 24301 | 2.3+0.4 24100 -0.1 -0.1 -17.9( 9.4 138 |13} 17 0.2

Rearing| M [0.5+0.0°[0.5+0.0°] 0.6+0.0° | 05+0.0° | 0.5+0.0° | 0.0 0.1 286 | 94 120 | 18] 107 0.1
period | F |0.4+0.0°|0.6+0.0° 0.54+0.0° | 06+0.0° | 05+00% 0.2 0.1 -14.31 -9.1 -12.0 1.0 | -04 0.3
12416 [ AV. ]0.4+0.0°0.5+0.0*| 0.5+0.0" | 05+u.0* | 0.5+0.0 0.1 0.0 231 91 -18.7 10| -0.4 0.1
16-20 0.3+0.0°| 0.2400°| 0.2+0.0° | 02+0.0° | 0.240.0% -0.1 0.0 -200 | -333] 273 1.0 -0.1
F lo.2+0.0°| 0.240.0°| 0.3+0.0° | 0.3+0.0°. | 032007 0.0 0.0 200 | 50.0 333 -1.0 ++ 0.0

AV. 10.3+0.0*10.2+0.0° 0.3+0.0" | 03+0.0* | 0.2+0.0 0.1 0.0 200 | 20.0 20.0 10| 10 0.1

12-20 | M 10.8+0.0°|0.8+0.0°] 0.7+0.0° | 08+0.0° | 0.8+0.0° 0.0 0.1 39 | 125 45 1.0 e 0.1
F |0.8+0.0°[0.8+0.0°| 0.8:0.0° | 0.8:0.0° | 0.8:0.0° 0:0 0.0 39 | 67 5.3 1.0 1.0 0.0

AV, [ 08+0.0 [ 0.8+0.0 | 08+0.0 | 08+0.0 | 08+00 0.0 0.0 67 | 00 32 1.0 e+ 0.0
whate | M |52+01°14.2+01%] 3.0+02° | 42+01° | 43+01F | -10 1.2 167 1-333] 111 100 22 0.2
period | F [4.7+0.4%|3640.1° 4.1+02° | 3.1+01° | 3.8+0.1" -1.1 -1.0 88 | 93 07 -1.50| 04 21
4-20 | AV. 15040.1*[3.9+0.1%[ 3.6+0.1° | 3.6+0.1° | 4.1+0.0 -1 0.0 29 |-13.3 59 025 06 -1.4
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Cont. Table {7): The third generation

Genotypes Straight |Reciprocal Heterosis percentage Potepcy .
period ratio Birect
{wk) Sex Overall bred effect Additive
BxB | WxW |7/8Bx #/8W| 76Wx 8B [ mean |difference "H1% |H2% 1 ADOH% |P1| P2 effect
Growth M 1840.1° | 23+0.9" [ 23+0.1° 1.840.1° 2,110, 1 0.5 £0.5 -14,3 64.3 17.1 45 22 0.0
period F 2.0+0.1® | 2.0+0.1% | 1.7¢0.1° 21401 2.0+0.0% 0.0 0.4 235 -15.0 27 13| oo 0.4
4.8 AV 1.9+0.1% | 2.14700* | 2.0v04* 1.9+0.1° 2.0+0.0 0.2 0.1 27 14.3 8.3. 02| 1.7 0.1
M 1.3+01° | 1.0+00° | 0.7+0. 1" 0.9+0.1° 1.0+0.0% 03 0.2 5.3 -39.1 238 10| 30 0.1
8-12 F 1.4%0.0° | 0.9x0. o 1.1£0.1° 0.5+0.0° 0.9+0.07 0.2 0.6 375 222 5.9 3.01 10 08
AV 1.2+0.0* | 0.9+0.0° | 0.940. 1B 0.7+0.0° 1.040.0 0.3 0.2 176 | -14.3 -15.8 301 -1.0 -0.5
M 2.5+0.27%| 274047 | 24301 2.040.1°* 2.540, 1" 0.2 0.4 245 -2.0 -13.7 13| 1.0 0.2
4412 F 2.430.1° |2.4+0.1°| 2,230.1%° 25¢0.1" | 23301 03 0.3 1.1 0.0 56 17| oo 0.6
. AV 2.340.18| 2.5%0.1% | 23300 2.2:0.1° 2.4+0.0 0.2 £0.41 -8.3 -2.1 5.3 20 1.0 0.1
Rearing M 0.4+0.0° | 0.4+0.0° | 0.5+0.0" 0.440.0° 0.4+0.0" 0.0 0.1 -11.1 0.0 53 -1.0] 0.0 0,1
period F’ 0.4+0.0° | 0.540.0° | 0.4+0.0° 0.610, o" 0.410.0% 0.1 0.2 9.1 1.1 0.0 10| 1.0 03
12-16 AV 0.4+0.0° | 0.540.0* | 0.4+0.0° 0.5+0.0* 0.4+0.0 0.1 0.1 0.0 -11,1 5.3 00| 1.0 0.2
M 0.3+0. o' 0.3+0.0° [ 0.3+0. o' 0.3+0, a" 0.3+0. o" 0.0 0.0 200 20.0 20,0 1.0 1.0 0.0
16-20 F 0.2¢0.0" | 0.3+0. o‘ 0.2+0. o 0.210.0" 0.2+0.0" 0.1 0.0 -333 | -20.0 -27.3 00| 1.0 0.1
AV 0.3+0.0" | 03400 | 0.2+40,0% 0.2+0.0° 0.3+0.0 0o 0.0 -33.3 | -33.3 -33.3 00| 00 0.0
M 0.8+0.0" | 0.8:0.0° [ 0.8+0.0° 0.8+0.0° 0.8+0.0" 0.0 0.0 0.0 6.7 32 co| 10 0.0
12-20 F 0.8+0.0" | 0.820.0" | 0.8+0.0" 0.8+0.0" 0.8+0.0% 0.0 0.0 0.0 0.0 0.0 0o | 00 0.0
AV 0.8+0.0 | 0.8+0.0 0.8+0.0 0.8+0.0 0.8+0.0 0.0 0.0 0.0 0.0 0.0 00 | 00 0.0
whole M 5.3+0.2" | 5.2+0. 1' 4.540.2% 4.0+0.1 49+0.1% 0.1 0.5 -14.9 8.4 4,0 14| 03 06
period F 5.1%0. 1' 46+0.1° | 4.6:02° 3.6+0, 1“ 4.6+0.1" 05 -1.0 65 | 00 3.0 03| 00 15
4-20 AV, 5.2v01" | 4.9+0.1% | 4.5+0.4° 3.9+0.1° 4.7+0.41 0.3 0.6 8.2 23 29 05| 01 0.9
M, Fand av. = Male, Female and Average, H1% and H 2% = heterosis for (7/8 W x 1/8 B) and (7/8 B x 1/8W backcrosses,
g

A.D.O.H%, P1 and P 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 significant at < 0.05 .
- Means of the interactions of genotypes x sex in each trait having the same small superscripts are non significant at p < 0.05,

Cont. Table (7): Meant standard errors for growth efficiency percentage at the different periods studied for the
three Generations

: Growth efficiency percentage

Traits Growth period ] Rearing period whole period
Generations: 4-8 wk 8-12 wk 4-12wk - 12-16 wk 16-20 wk 12-20 4-20
Gn1~ 1.79+0.02Y 0.80+0.02° 2.75+0.05" 0.59+0.01" 0.26+0.01 0.78+0.00° 4.05+0.06"
Gn2 1.72+0.02° 0.88+0.01" 2.42+0.04" 0.50+0.01" 0.24+0.007 0.79+0.00" 4.07+0.04"
Gn3 2.01+0.03" 0.95+0.02 2.37+0.04" 0.44+0.01° 0.25+0.00” 0.82+0.00° 4.73+0.05"

- Means in each column having the same superscripts are non significant at p £ 0.05.
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As for GEP of Strait-bred differences, heterosis percentages, ADOH %,
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 generation at the age of 12 - 16 week. No changes in the values of
Strait-bred through the three generations was found, however maternal
additive and direct additive effects in the first generation and the third
generation at the same ages. The H1% and H2%, ADOH% and P1 and P2
had positive values (77.8 %, 55.6 %, 66.7 % 7.00 and 5.00) at 12-16 week of
age, respectively), in the first generation, negative values in the second one
(-23.1%, -9.1%, -16.7 %, -1.0 and -0.4, respectively, and at the third
generation (0.0%, -11.1%, -5.3 %, 0.0 and -1.0 at 12-16 week of age,
respectively. These results indicated that over dominance effects were
towards high parent in the first generation, furthermore, complete dominance
towards the iow parent in the second and third generations depending on the
values of (P1 and P2) in each generation.

Table {8): Significance of the main factors and the different interactions
between them for growth efficiency percentage at different
periods studied

. Growth efficiency percentage
Growth Rearing whole
s.0v d.f period period period
4-8 wk | 8-12 wk| 412wk ! 12- 16 wi] 16 - 20 wi{ 12 -20 wk| 4-20 wk
; n 2 Aw el A * K o EL )
> t 3 o el ke g *h e d e
5 1 xx k r NS - LL] £l e
3 n x G t 6 L L] e W ik ik e w
Bnx$S 2 NS * NS * NS ** NS
3 t x s 3 -l'l‘ rx . ' e W . e EL )
3 n x G tx S g xik ek £l L4 e k2 4 i

- Generation: Gn, Genotype: Gt, and Sex: S,

*Genotype 1: White Nichelas (WW), and Gt. 4: Black Baladi {BB), at the 1 generation:
Gt. 2: (2 WW x ¥ BB) and Gt3: {2 BB x V2 WW), at the 2™ gencration, Gt. 2: (3/4 WW x
1/4 BB), Gt. 3:( 3/4BBx 1/4 WW), and at the 3" generation,{ 7/8 WW x 1/8 BB) Gt. 3:
{7/8BBx 1/8 WW)

“The first parent of each backcross denote to the sire parent,

* Significant at p < 0.05, ™ significant at p £ 0.01, NS: nen significant.

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, 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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