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Abstract: rossing trials were carried out to evaluate the effect of
upgrading (increasing blood of Silver Montazah. SM in Baheij chicken
breed, Bj) on egg production traits fage and body weight at sexual maturity
(ASM and BWSM). moreover, ege number (EN), egg weight (EW), rate of
laving (RL) and egg mass production (EM) at 90 and 180 days from 30% of
lay. Also. some of external and internal egg quality traits were detected. In
addition, haich traits [fertility percentage (F%), hatchability percentages of
Jertile eggs (HFE%) and of 10tal eggs set (HTE%} and embryonic mortality]
were calculated throughout crossing selected SM males for mature body
weight as a parent line with Bf duams producing three generations progenies
[tihe I" generation (' SM + % Bjy. the 2™ generation (% SM + ' Bj) and
the 3™ generation (78 SM + 1.8 Bj)]. Moreover. simple correlation was
estimated depending on cumudative data of the three generations for both
the upgraded group und Bj breed 1o evaluate the effect of upgrading on egg
production traits.

Results were as follows:

- The 3™ generation had the most highest vafues (P<0.05) of egg productive
studied traits.

- Pullets_of the 2™ generation sexually matured earlier (P<0.03) by 3.0 10
3.6 days than both of the 1" and the 3 generations, respectively.
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Significant differences (P<0.01) were found benveen the hwo genotypes
with respect 1o BWSM and caclr of EN. RL. EW and EM ar 90 und 180
davs where the upgraded group surpassed Bj breed.

The 3 generation had the highest values (P<0.03) of HFEY% and HTE%
and the lowest value of weak chicks percentuge (91.33%. 84.48% and
(1.76%, respectively),

Upgrading had no significant effects on amv of the studied haich traits.,

The upgroded growp saepassed (8~ 00051 Bj breed concerning ey weight,
and both of althumin wid yolk weighs.

Upgrading increased ASM in different rates of change percentages (4%
-l,‘ . i - "
where the 3" generation had the higher value than that of the 1 and 2™
ones.

The 3 generation had the highest 3% values of IV ar 90 and 180 davs.,

Rate of change percentages of BIVSM. EN ar 90 and 180 dunvs and egg
mass at the same periods recorded the highest values in the 2
generation,

Rate of change indicated thar FUw of Bi eges in the thivd generation was
hetter than that of ity croxs. However, botl of HFEY and HTEY for
upgraded group were improved through the sane generation, also 4%
values indicate that upgrading improved most of egg qualin: traits.

Negative and significant correlution coefficients (P<0.01). were found
henween BWSM and each of ASM (0,395 and EW90 devs -0.503) for
the uperaded group. while it way positive and significant among most of
the production traits for the scane group,

Positive and significant (P<0.03) correlation coefficients were found among
tost of egg production fraits concerning Bi breed. however. onfy negative
and significant correlation coefficients were found hetween ASM and each
of EW 90 and EWIS0 dovs and EA IR0 dens for the same breed

It could be conciuded that upgrading throngh crossing Silver

Mowtazalr sives 1o Batwif daims improved olf studiod productive traits and
sone of egy grality traits.

1152



Crossing, Upgrading. Egg, Hatch.

INTRODUCTION

The major challenge fo'_r' extending pouitry production of local or
developed Egyptian strains is improving its capabilities to produce more
quantity and quality of eggs.

Many investigators confirmed the superiority of crossbreds over the
purebreds regarding reproductive and some economic traits (Abd El-Gawad
and El-Ibiary. 1972: Farghaly and Saleh. 1988: Abdou. 1992: Fairfull, 1990;
Nawar and Abdou. 1999: Khalil er af.. 2004: Aly e ¢f.. 2005).

Amin (2008) reported that crossing between chicken strains improved
the following production traits (Body weight at sexual maturity, egg number,
egg weight and egg mass) compared with those for pure strains. Moreover, -
other researchers confirmed this trend of improvement with respect of rate of
laying. (Amin. 2008: Wang and Pirchner. 1992: Nawar and Abdou. 1999:
Nawar and Bahie El-Deen. 2000). Amin (2008) noticed that some crosses had
slight increase in fertility and hatchability over purebred parent. '

Resuits of most crossbreeding experiments carried out in Egypt (El-
Srwy. 1980: Ezz Eldin and El-Labban. 1989: Nawar and Bahie El-Deen,
2000) reported that crossing between local breeds or strains of chickens with
other local strains was generally associated with an exisience of
considerable heterotic effects on egg quality. Conversely, Kosba (1978)
stated that crossbreeding had no advantageous heterotic effects on egg
quality. Many investipators reported that crosshreeding tended to increase
shell quality (Khalitah er of., 1978: EI-Turky e al.. 1981).

The present study was carried out to evaluate the effect of
crossbreeding  program  (upgrading) on egg production traits, some of
external and internal egg quality and hatch traits.

MATRIALS AND METHODS

This study was conducted at Ei-Sabahia Poultry Research Station,
Alexandria. Animal Production Research Institute. Agriculture Research
Center: Egypt.

Breeding Program:
Upgrading line:

In the first generation, females of the Baheij (B]) breed were crossed
to selected Silver Montazah (SM) males as a parent line according 1o their
individual mature BW (average), thus. the females produced (1/2SM +

1153



Osama M Aly: et of.

1/2Bj) were backcrossed to the same parent line throughout two additional
generations [produced (3/4SM + 1/4Bj) and (7/85M + 1/8B)). respectively].

Control line:

Pullets ol Bj breed were randomiy chosen to establish a pedigreed
conirol population.

Studied Traits:
Egg production traits:

A1 20 weeks of age. a total of 330 pullets of upgraded group and Bj
breed were kept on Noor pens (11-12 pullets + | sire, each). The pullets
were led a laying diet (17% crude protein and 2600 Kcal/kg of diet). Feed
and water were provided ad-lihitnm throughout the experimental period.
The pullets were subjected to natural lightning. which was received about 14
hr light per day. When birds reached 30% egg production, eggs were
recorded datly for 90 days (EN90) and 180 days (EN180). Egg weight, g
was recorded weekly for all eggs produced through two consecutive days
per week for the two periods (EW90) and (EW180). Rate of laying
percentages (RL90 and RL180) and egg mass production. g were calculated
by multiplying the average number of eggs for cach pen and the average
weight of eggs during the same period (EMO0 or EMIB(). Age at sexual
maturity {ASM) was calculated as the number of days trom hatch until 50 % -~
of laying for each pen. also averages of body weight of pullets per pen were
recorded at the same time (BWSM).

Egg quality traits:

At 30 weeks of pullets age. 100 eggs produced from both the
upgraded and Bj groups. in the 3¢ generation. were examined for external
and inernal egg quality traits. Measurements were taken within four hours
after collection including egg weights in grams and egg shape index (width
w length » 100} according o Potts and Washburn {1983). After that, eggs
were broken out on a flat surtace and the heights of the albumen and yolk in
millimeter were measured using Ames Triple Micrometer. Yolk was
separated from the albumen and weighed. The weight of albumen was
calculated as the difterence between the egg weight and the weight of the
shelt and volk. Shell plus membranes were weighed. Yolk index (height of
volk/ volk diameter) was calculated according to Wisely and Stadelman
(1939). Yolk. albumen and shetl were expressed as percentages of total egg
weight. Shell thickness without membrane was also, measured at different
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three places of shell at broad end. equator and pointed end using a
micrometer (mm) and volk/albumin ratio was estimated.

Hatch traits;

At 44 weeks of age. a total of 3108 eggs were collected from both
the upgraded and Bj pullets (1219, 881 and 1008 eggs in the three
generations, respectively). Eggs were stored for seven days in room
temperature supplied with fans. Three egg hatches were put in forced drafi-
npe  incubator (Ceyptian-made). Temperature (37.5°C) and  relative
humidity (55%) were automatically monitored during the setting phase and
during the hatching phase were 37°C and 63%, respectively. Hatch traits
[Fertility percentage. F% and hatchability (expressed as a percent of hatch
chicks of both of tertile. HFE% and total. HTE% eggs set)] were estimated.
Also. the non-hatched embryos {all dead embryos throughout the incubation

“period), the pipped embryos. PE%. and weak chicks. WC% were recorded
and calculated as a percentage of fertile egys at the end of incubation.

Statistical analysis:

AH percentages of the hatch trails were transferred to arc sine values
before analysis.

Data of egg production and hatch traits were analyzed using the
following fixed model (SAS institute, 1988); '

Y= U+ Gny + Glj + (Gl‘lGI),j +e

Where: Y= an observation, U = overall mean. Gn,= the fixed eftect of i"
ceneration. Gi,= the fixed effect of j" genotype. (GnGr)y= effect of the
interaction between the two main fuctors, and ¢ = random error,

Egg quality traits data were analyzed using the following fixed
model (SAS institute. 1988):

Yi=U+Gt+e

Where: Y,= an observation. U = overall mean. Gt= the fixed effect of i
genotype. and e ,= random error.

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

Rate of change (A %) for character between both the crossbred and the pure
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Baheij were estimated using the following equation:

- . E—
Mean of the character for crossbred

A% = -1 X100

Mean of the character for pure Baheij —

Correlations among ege production traits (ASM. BWSM, EN90,

ENI80. RL90%. RLI80%. EW90), EWI180. EM90 and EMI180) were

determined depending on cumulative data of the three generations for both
upgraded group and Bj breed.

RESULTS AND DISCUSSION

The results presented in Table 1 showed that generation had
significant etfect {P<0.05) on body weight at sexual maturity (BWSM) and
ewg production traits. The 3™ generation had the highest values for BWSM.
EN180. RL180. EWO0. EWI80 and EMIBD davs (1565.66g. 63.45¢gg.
33.25%. 3248y, 51.80¢ and 3206.8g. respectively). while the 1™ generation
had the highest values for EN90 and RL90 days (28.32egg and 31.47%.
respectively).

Concerning the age at sexual maturits (ASM). the pullets of the 2™
generation matured sexually earlier (P<0.03) by 2.98 to 3.56 days than those
of the 1™ and 3" generations. respectively.

For EN. RL. EW and EM at 90. 180 days. significant differences
(P<0.01) were found between the two genotvpes (Bj and upgraded group)
where the upgraded group surpassed signiticantly (P<0.01) the control one (Bj)
(27.83 epps vs. 23.21 eggs. 62.07eges vs. 5004 eggs. 3.92% vs. 25.79 %
34.48% vs. 27.80%. 5040 g vs, 48.86 g. 50.55 vs. 49.25 ¢, 1402.6g vs. 11314
pand 3114.9g vs. 2451.5 g. respectively). for all mentioned traits. respectively.

These results were in agreement with those reporied by Nawar and
Abdou (1999) and Zaman ¢ «f. (2004} who showed that some crosses were
recommended to improve some of egg production traits. Contrarily. the
purebred hens had higher values concerning some egg production traits
compared lo crossbreds (El-Soudany er «f.. 2003). On the other hand.
Saadey ¢t ol (2008) recorded positive and high heterotic effect for egg
weight. The significant difterences between the two genotypes for egg
production traits are in agreement with those found by Abdou (1985),

Nawar and Abdou (1999). El-Tahawy (2000). Nawar and Bahie El-Deen
(2000) and Amin (2008).
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The BWSM of upgraded group surpassed (P<0.01) that of the Bj
breed (1589.79g vs 1345.50g). The superiority of crosses over the pure
strain in BWSM was confirmed by several reports (Ali, 1979: Kosba ef al.,
1981: Farghaly. 1989 Zatter. 1994: Mandour er al.. 1996: Mohamed. 2003;
El-Soudany et af.. 2003). Morcover. Amin (2008) found that reciprocal
crosses surpassed both their parents and strain crosses concerning BWSM.
EN and EM during 90 days.

No significant effects of interaction for any of the mentioned traits
were observed. However. the upgraded group recorded the highest values of
EN at 90 days (29.11eggs) in the |™ generation and EN180 days (65.84
gags) in the 3" generation. Khalil ¢r «/. (2004) reported that backcrosses of
Saudi chickens (8) with White Leghorn (L) (L X %L '%S) recorded higher
ege production than other crossbred groups.

Results of hatch traits are presented in Table 2. It was cleared that
generation atfected (P<0.05) HFE%. HTES and W(%. The 3 generation
had the highest significant values of HFE% and HTE% (91.53%. 84.48%.
respectively) and the lowest value of WC% (0.76%), while the other hatch
traits were not affected by generation. On the other hand, it was clear that
upgrading had no signiticant effects on any of the mentioned hatch traits.

These results are disagreement with that reported by Amin (2008)
who found signiticant difterences between the purebred and the crossbred
concerning F% and HTE%. Also. the same author found that the reciprocal
crosses had significantly the highest F%. HFE% and HTE% compared to
the other genotypes. Moreover. Nawar and Abdou (1999} reported that
some crosses were recommended to improve some of the hatch traits.

There were significant effects (P<(.05) as a result of the interaction
between the generation and genotype tor both of the pipped embryos (PE%)
and the W(%. where the genoty pe (SM + %4B)) at the 3" generation had
the lowest least squares mean (P<0.053) PES% (0.10%) while. Bj had the
lowest (P<0.05) value of WC% at the 2" generation (0.66%).

Results in Table 3 revealed that significant differences were found
between the two genotypes (7/8 SM + 1/8 Bj and the pure Bj) where the
averages of egg weight, albumin and yolk weights of the upgraded group were
higher (P<0.05) than those of the control (Bj) (53.68z vs 50.08g., 28.60g vs
26.58g and 17.57g vs 16.42g, respectively). No significant differences were
found between the two genotypes concerning all other egg quality traits,

Results reported herein are in agreement with those reported by El-
Soudany er al. (2003) who showed that there were no significant differences
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between crossbreds and purebred concerning shell weight, shell percentage
and shell thickness and egg shape index.

Ezz Eldin and E!-Labban (1989): Nawar and Abdou (1999); Nawar and
Bahie El-Deen (2000) and [ragi (2002). reported that crossing between some
strains is associated with existence of heterotic effects on most egp quality
tratls, Also. Zaman ef of. (2004) cited that cross of RIR X Fayoumi recorded
the best quality of eggs compared to the purebred Fayoumi or the other crosses.

Rate of change (A %) as shown in Table 4 showed that the upgraded
group surpassed the pure Bj in certain egg production traits. The mean of
ASM in the 1" generation was higher in Bj compared to its cross (A % = -
0.12). However. upgrading increased ASM in different rates from
generation to another and A % of ASM during the third generation was
higher than that in the second generation.

Comparing BWSM, it was tound that A % for this trait was higher in
the second generation {22.06%) tollowed by that of the third and the first
generations (19.51% and 13.06%). respectively.

Rate of change for egg number at 90 and 180 days was higher during
the second generation (34.41% and 30.60%) compared to those of the 1™
and 3 generations (14.74%. 22.87% and 17.63%, 20.85%. respectively)
showing that upgrading improved egg number.

Concerning EW90 and EW 80 days, rate of change for these traits
was the highest during the third generation (5.24% and 3.73%) showing that
upgrading improved egg weight. With the same token. rate of change for
cog mass recorded the highest values in the 2™ generation (36.88% and
33.40%) and the fowest values in the 177 generation (17.12% and 24.17%)
tor 90 and 180 days. respectively. '

Table 5 showed that as it was expected, F% for Bj was better than
that of its cross (A % = -3.03) in the 3" generation. However, hatchability
was improved through upgrading ai the same generation, where A % were
7.65% and 5.37% for HFE% and HTE% . respectively.

Table 6 showed that upgrading improved most of egg quality traits
except egg shape index (-0.91%). yolk percentage (-0.33) and yolk index
(-2.38%). Since weight of eggs produced from Bj pullets was smaller than
that of its cross, yolk index for the former was expected to be higher than
that of the later. Generally. upgrading improved some of egg quality traits.

Tabte 7 showed the estimates of correlation coefficients among several
productive traits for the upgraded group. Negative and highly significant
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correlation coefficients were found between BWSM and each of ASM (-0.595)
and EW90 (-0.503). while it was positive and highly significant between that
tormer trait and EW 180 (0.576). No significant correlation coefticients were
found between ASM and any of the other egg production traits.

Positive and significant (P<0.05) correlation coefficients were found
between EN90 and each of RL90 (1.00). EM90 (0.940) and EM180 (0.317).
Also. the same sign was found concerning correlation between EN180 and
each of RL18G (1.00). EW90 (0.359) and EWIE0 (0.380). EMI0 (0.306)
and MBS0 (0.943 ).

Equal values of correlation coefficients were found between
RL90 and each of EM90 and EM 180 (0.940 and 0.317. respectively) also,
between RL180 and each of EW90 (0.359), EW 180 (0.380), EM90 (0.306)
and EMI180 (0.943). Moreover, significant correlation coeflicients were
found between EW90 and each of EW 180, EM90 and EM 180 (0.914, 0.345
and 0.476. respectively). EWI180 and each of EM%0 and EM 180 (0.394 and
11.523. respectively). atso between EM90 and EM 180 (0.460). Results of the
present study are in-agreement with that reported by Khalil er al. (2004)
who found negative and non significant correlation between age atl sexual
maturity and egg production at 90 day of lay (0.31). These results indicate
that upgrading for improving body weight was associated with improvement
of most of egg production traits.

Table 8 showed the estimates of correlation coefficients among several
productive traits for the B group. Results revealed that negative and significant
correlation coetlicients were found between ASM and each of EW90., EW 180
and EMI80 (-0.646. -(0.683 and -0.654. respectively). Contrarily of these results,
vatlues of correlation coefticients reported by Balat er ol (1995) and El-Saved et
af. (2001) were positive. Positive and highly significant correlation coefficients
were found between EN9Q and each of RLO0 (1.00} and EMS0 (0.975).
Approximately equal values were found by Balat er af. (1995) for the correlation
coefficients among the same traits. Same signs and values of correlation
coetlicients were found between EN180 and both of RL180 (1.00) and EM180
(0.927). Estimates of the correlation coefficients were significant between RL90
and EM90 {0.975) and between RL180 and EM 180 (0.927) also, between EW90
and EWI180 (0.701). Balat er al. (1995) reported positive and moderate value
(0.57) of correlation coefticients between the same traits, while estimates which
reported by Francesch et al, (1997) and El-Saved er of. (2001) were small and
negative and ranged from -0.05 to -0.22. The other relationships among the rest
traits studied had correlation coefficients ranged between negative and positive
but not significant values.
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Table (1):; Effect of upgrading on least squares means of age (ASM) and body weight a1 sexual
maturity (BWSM) and egg production traits at different studied generations

Geae- . ! Egg bet, Rute of Laving % Eug weighl. g Fpp mass g
I:timl Gentype | ASML4 EwsM.g d jlga%d W 180d 'mu”Eg 150 d %4 Ak 1%04d
¢ PasMeiz ] 21662140 151822539 | 19.10+06 SBS4+1.68 | JLI4HLAT | IZRIr0.92 | 47.60:092 | 49.64c047 | 13RRE+ITI | 2849.0+85.39
Bjai 2068+ 185 | 1342721064 | 2537+1.58 JT64e304 | 8084172 | 26.46+1.69 | 10.52+0.78 | 4549+083 | LINS.T+65.6 | 229043+ 1HEY
Overall mean 206.6+1.05° | 1480.2+26.20% [ 28324066 * | 56.24+1.76° | 31474033 " | 302420987 | 1748+ 48 | BATA0M07 | 134601373 | 2732.2492.4%
7 [MASMeliBj[ 2138:0.87 | 1629701470 | 26824127 61.83+1.80 29470041 | 350100 [ 30504037 | 20794031 | 1340914700 [ 51479510939
BjBi 21254499 | 1335146484 1 19.73+361 47.314+2.46 2HehdH | 26304137 | 49554050 | 49.47:061 | vs0d- 1884 [ 235071048
Uxerall mean 213.6x0.50" [ ERRu a6 Y | 25398337 | R0 41200 P | Yo 4TF [a0na b 27T | S0 3500297 TR s2e0.007 T eaNl6:T16 ] 300650 11630 T
3 [FRSMAIABIT 21820009 | 1621612164 | 27867840 63.84+2.74 N96+1.07 | 36.5Te1.82 | A3+l | 3220+0.62 | (47TAc3NG | 3347941500
BjB} 2033400 | 1356.8+43.26 | 23.68+2.72 £4.48+1.96 26314502 1 WI7+LU9 [ 5039+ 109 | S0348+E23 [ N0 I3LE | 2677.6+106.7
Overall mean 21724 1.00* [ 156575 30.68% | 2698008 T | 634542447 [29.98+1.207° 7| 3X36+1.38° | S2a8ctrditY | SLMOHOIS* | 1416.8x59.07 [ 3206.8+138.7%
("“"’u'l:::"“‘" 624067 | 1SA0AIAIZ | 2T83:0.60 | S207:h28 | 30923067 | IASHOTE | S40s(H0 | SOASHGI0 | 1406332 | I1I49:T44
Bubeij Wmean | 2004+0.94 | 13488:2147 | 23.21+1.51 50.04+1,70 25794168 | 17.80+0.94 | I8 B6+0.68 | 49.25+0.61 | 1i3hd+TLY | 2450.5+92.7
Overall mean 28.9+0.57 | 1541.8+17.78 | 26.92+0.61 £9.71+1.28 724068 | 3317070 | S0 0+036 | S0.30+0.27 [ 1349.3+33.2 | 29B46+71.6
" Sigwificance of:
Geocration (Gmy - Y - - Iy Y ' an S -
Genots pe (Lt) AN I e . ' 'Y Y3 'L ax "

SM: Silver Montazah strain and Bj: Baheij breed. BWSM: body weight at sexual maturity, ASM: age al sexual maturity,
* significant at P<0.03, ** significant at P<0.01. and NS: not significant.
Means having different letters in every column are significantly different {P=0.05),
The interactions between the main two factors concerning all traits studied were not significant.
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Tabie (2) Effect of upgrading on least squares means of hatch traits al ditferent generations

Percentages of

Traits : o
] |
Gene- U Fertility Hatch‘ahilit_v Hatchability of Non-hatched; Pipped Weak chicks
ration Genotype ! ; of fertile egps | total set eggs embryos | embryos
| |%SM+172Bj 90.43+141 | 87.77+1.16 | 79.37+0.97 | 8.3011.46 | 1.1340.84 | 2.80:1.13
[ “BjBj  92.39+2.62 | 85.82+2.87 | 79.14+2.04 [ 10.70+2.74 | 0.93+1.62 { 2.55+2.18
Overall mean  90.84+1.24 | 87.36+1.09" | 79.30+0.87" | 8.80+1.29 | 1.09+0.74 [2.75+1.00 " |
, [SMASM+1MBj90.51+2.08 | 88.0732.28 | 80.12:2.51 [ 8.60+1.96 | 1.96+1.20 | 1.3641.05
! BjBji | 89.88+4.27 | 91.29+3.87 | 82.07+4.88 | 5.74+3.11 | 2.36+2.53 ] 0.66+1.39
| Overallmean ' 90.39+1.85 | 88.68+1.97" | 80.49+2.22" | 8.05+1.68 | 2.04+1.08 [1.23+0.88" |
| [7/8SM+1/8Bj 91.84:1.94 | 92.92+1.82 | 8538+1.82 | 6.61+1.46 [0.10+0.32 | 0.87:+0.65

BiBj ' 94.73+4.03

Overatl mean
Crossbred overall

7 92.34+1.76

90,82+ 1.05
| . mean =T
| Baheij overall mean _92.18+2.05 |

91.53+1.68° |

86.31+5.82 |

_81.2244.59
84.48+1.71 |

(7473393 [ 4.1023.63 | 1.2132.83
6.79+1.39 | 0,92+0.88

0.76:0.80 " |

89.20+1.03

| 87.76+2.30
'88.9120.94

x |

hh]

_ Overall mean L 91101090
_. Significance of:
|__Generation (Gn) NS |
| Genotype(Gt) NS
GGt NS

NS

81.16+1.10

| BD.6742.16

81.91+0.97

L]

Ns

7974097 | LITHO.55
8.18+1.85 [2.23441.44]
8.02+0.85 | 1.38:0.52

I
i
NS i NS

NS

SM: Silver Montazah strain zﬁ&ﬁ?j?ﬁéhci_i breed.
* significant at P« 0.05. and NS: non significant.

Means having different letters in every column and within evers main factor of treatments are significamly differemt (P- 0.05).

1.66+{1.69
[ 1.8341.23 |
1.69:0.56

]

NN

w

NS [ NS
NSl

ysey ‘383 “Suipesddn) ‘Suissory
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Table (3): Effect of upgrading on least square means of egg quality traits

e Genotype 7.8 SMw 813 BiB; Oseradl ﬁSignilicaﬁF
Iraits : S mean ot penotype
Jpg weight (g) 33.08+0.50 [ 50.08+1.16 | 53,12+0.48 *
g shape index 77.15+0.50 77.86:+1.300 | 77.26+0.47 NS
Albumin weight (g) 28.60£038 26.58+0.92 | 28.29+0.36 *
Albumin % 53.21+0.38 52974090 | 33.19+0.35 NS
Afbumin heigh 7734129 670,58 7.57+-0.27 NS
F—" Taugh unit_ §7.67-1 63 8295 304 ROMNA1LI3 NS
U Yok weighteg) | 17.37-0.23 16.42-00.29 [ 1739021 *
I Yolk % 32.73:0.33 I2.86-048 | 32.76-0.29 | NS
= Yotk index U4 1+0.00 0.42+0.01 0.42+0.00 NS
Y olk/Albumin ratio 0.62+0.01} 0.62+0.02 0.62+0.01 NS
Shell weight (g) 7.51+0.11 7.08+0.34 744+0.1 N§
Shell % 14.2140.33 14.17+0.62 | 14062021 NS
t Shelt Thickness 3I8.38+0.59 36.7%+1.56 | 38.30+0.50 NS
SN V111 N SR HO s S
- SM: Silver Montazah strain and Bj: Baheij breed.
* significant at P<0.05. NS: not signiticant
Table (4): Rate of change { A %) for certain production trails
Age al _B'ndg. ? i2g number Lge weight 1 gy mass
Generation | sexual “:c’f';;;“ 90 | 180 | 9o rlso 9 | 180
maturily e dayvs dins dayvs davs days days
maturiy | - - - - -
] 0,12 1306 V474 12287 [ 179 | 322 (17021 2447
Y 23061 3431 | 30.60 | 192 | 329 | 36.88 | 3340
P_ 3 i 233 V30 1763 | 2085 | 3.4 ] 373 | 2407 | 2504 |
I Ascrage 082 TRIS 1990 | 24.04 | 305 0 303 ¢ 695 1 27.06
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Table (5): Rate of change (A %) for egg fertility and hatchability percentages

Generation | Fertility% Halchabililyaoftbrlile eges | Hatchability of total set
% cpgs¥
t -2.12 227 (.29
3 1 o070 - am 237
R S IO = T N/ A
Average | -147 0 | e f el

Table (6): Rate of change (A %) for egg quality traits

Traits A%
Egg weight 7.18
Egg shape index -0.91
Albumin weight 7.59
Albumin % 0.45
| Albumin height 15.37
Haugh units 5.69
Yolk weight 7.00
Yolk % -0.33
Yolk index -2.38
Y olk/Atbumin ratio (.00
Shell weight 6.07
Shell % 0.28
Shell Thickness 4.89
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Table (7); Correlation between egg production traits of upgraded group

Trait_ |BWSM | _ASM_[EN90 [ENI80 | RL90 [RI.180 [ EW00 | EW 180 JEM90 [EMI180
BWSM 1 {0595 |-0.140 [-0.025 [ -0.140 | -0025 | " 0576 | 0.044 | 0105
ASM o 1 0.043 1 0.0113 |-0.043 [ 0013 | 0.233 [ -0.077 | -0.025
EN9D L p 1 o201 110007 | 0.201 | 0.089 [0.9407 | 0.317°
ENIS0 L o2t 1000 | 03807 0.306° |0.943%
RL90O - I T Jeao 0.089 (09407 [ 0.317
RL130 ! 0.380" [ 0.306° | 0.943"
EW9% 1L L0914” (0.5 04707 |
EWI30 N 03947 | 05237 |
EM% . 1 0.460" |
EM |80 l

-BWSM: body W\Tcighl ar sexual mzﬁitrity. ASM: age at sexual maturin _EN90 and ENI80 egy nunber at 90 and 180 days. RL90
and RL 180: rate uf laying at 90 and 180 days. EW90 and EW [ BU: egy weight at 90 and 180 day s and EMY0 and EML80: epp

mass production at 90 and 180 days.
* sigmificant at P<0.05. ** significant at P<0.01.
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Table (8): Simple correlation between egg production traits ol Baheij breed

Trait p‘!“&)'_AS.:‘LA EN9G ENISO  RL90epp | RLIBO | EWO0_| EWISO | EM9ID | FMISO |
[BWSM [ ] 0458 o034 0233 034 0.233 | 023 | 0462 0187 | 0.096 |
ASM | -0.038_ -0.447  -0.038 0447 L0646 | -0.68)  -0.189 | -0.654 |
EN9O 10408 | 1000 0408 [ -0.284 | .0.338 0975 | 0451 |
[ENIS0 | 1 8408 1.000° | 0436 | 0327 T 0453 [0927 |
RLOO | . 1 0405 0284 | 0338 0975 . 0451
/L1830 o 1 Mis6 | 0.327 | 0453 | 0927 |
EW%0 ; X i 0701 | 0065 | 0.268
EW180 1 0.199 [ 0344
EM%0 R i 1 [ 0529
EM180 : ] ]

-BWSM: body weight at sexual maturity. ASM: age at sexual maturity, EN90 and EN180: egy number at 90 and 180 days, RL9G
and RL180: rate of laying at 90 and 180 days. EWS0 and EW [80: cgg weight at 90 and 180 days and EM9Y0 and EM180: egp

mass production at 90 and 180 days.
* significant at P<0.05. ** significant at P-0.01.
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