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Abstract: Nine Egyptian varieties or strains of chickens evaluated for egg
performance, feed efficiency of egg production, crude protein and caloric
efficiency ratio, body weight at sexual maturity, fertility and hatchability
percentages. During the whole testing period, all birds received the same
feed and water and kept under the same environmental conditions.

The following results were obtained:

1. Matrouh and Inshas reached sexual maturity five or six days significantly
earlier (P<0.01) than the others. Sinai chickens had the heaviest body
weight at sexual maturity.

2. The results of rate of lay were in favor of Salam and Dandarawi during
the three periods of test and the whole period. Dams of Salam, Golden
Montazah, Mandarah and Matrouh can be selected to improve rate of lay
in the first 90days of production or/and egg mass. It could be noticed that
the tested strains followed different production curves. Therefore, it is
recommended in future to test the productivity for longer period than 12
weeks.

3. Estimates of feed efficiency, crude protein efficiency and caloric
efficiency ratio were in favor of Salam and Golden Montazah, Mandarah
and Matrouh that produced the heaviest eggs.

4. Dandarawi and Fayoumi had higher shape index and thicker shells than
all developed strains. Fayoumi and Matrouh showed significantly higher
scores for yolk color than other strains.

5. Fayoumi had significantly (P<0.01) higher yolk to albumen percent than
other strains and the eggs from Fayoumi may be more useful in products
made of yolk than for use as table eggs.



Ensaf, A. El Full, et. al.,

6. Developed strains tested: Golden Montazah, Anshas, Salam and
Mandarah had superior Haugh unit scores than other native strains.

7. Fayoumi had significantly higher (P<0.01) fertility % than all studied
strains. Significant differences in hatchability (P<0.01) were observed
among the indegenous breeds due to the variation in late embryonic
mortality, which may reflect the presence of some lethal genes in those
flocks with higher rate of late mortality.

INTRODUCTION

Statistics showed that Egypt’self-sufficiency cannot be achieved,
where per capita egg consumption levels are low but are increasing (FAO,
2003), although Egyptian breeds of chickens had regained their dominance
over the imported ones after poultry production crises in the years following
1986 due to complete dependence on imported foreign commercial breeds.

Some people argue that in developing countries which have the
infrastructure for massive growth of the chicken industry, a faster rate of
genetic progress could be made through multiplication of imported stock
and their distribution to farms having intensive, semi-intensive or even
extensive (small- holder) systems of management (Mukherjee, 1993).
Conversely, Barker (1982) argued that there are large phenotypic and
possibly genetic variations existing within the indigenous breeds and
varieties. Therefore, the application of genetical studies toward improving
these stocks should be undertaken through proper evaluation and
documentation of these breeds, and a suitable selection procedure has to be
devised to provide an optimum genotype to the farmers. Most of
conservationists support this proposal because rich and well conserved
natural resources give a developing country great opportunity to sustain
economic growth and development, and give its people a strong feeling of
self reliance, sense of pride, and identity (Arboleda, 1987).

Establishing new gene reservoirs for producing an Egyptian’s
commercial egg-type breed of chicken has become a must, through crossing
coupled with selection due to actual initial performance of foundation stocks
utilized for producing egg-type Egyptian commercial breeds of chickens
(Mahmoud, 2000). To continue the improvement of the laying hen, further
changes will need to be made. Accurate and reliable measurements of the
characteristics involved in egg quality (Bornstein et al, 1982) and the
correlated traits contributed to the reproductive fitness which included: rate
of lay %, fertility %, age at first egg and egg weight (Decuypere et al.,2003)
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are prerequisite for its improvement by research and its evaluation for
marketing purposes.

More than ten new varieties or strains of chickens were developed in
Egypt through crossing local and foreign strains such as Dokki-4 (El Itriby
and Sayed, 1966), Golden Montazah (Mahmoud et al., 1974a), Matrouh
(Mahmoud et al., 1974b), Silver Montazah (Mahmoud et al., 1974c),
Mamourah (Abdel Gawad et al.,1980), Gimmizah (Mahmoud et al.,1982),
and Inshas (Bakir ef al., 2002 ). Since these local varieties are expected to
be more adapted to the unfavorable local conditions, they could be utilized
in the process of establishing a local hybrid for egg production (Saleh et al.,
1994 and Mahmoud, 2000). Therefore, the evaluation or at least monitoring
these local varieties or strains under the same conditions is highly needed,
before starting such a breeding program to establish an efficient egg type
chickens.

The aim of this study is to test and evaluate nine Egyptian varieties
or strains of chickens for egg-laying performance and reproductive traits
under same conventional conditions.

MATERIALS AND METHODS

This work was carried out at El Takamoly Poultry Project during the
period from July 2001 to November 2002. Ten random samples, each of 100
chicks, for nine Egyptian varieties or strains of chickens: Three indegenous
breeds (Dandarawi, Fayoumi and Sinai) and Developed varieties or strains
(Bahig, Golden Montazah, Inshas, Mandarah, Matrouh and Salam) were
used in this study to test and evaluate their laying performance. The
experiment started when first egg of each strain was recorded as age at 5%
egg production for each strain (calculated as the number of days until 5%
egg production had been reached). During the whole testing period, all birds
received the same restricted feed and water adequately supplied (as 105g /
bird for Dandarawi, Fayoumi and Sinai and 120g /bird for other developed
strains). All birds kept under the same environmental conditions. The
proximate analysis of layer diets was determined and shown in Table 1.
The minerals and vitamins were adequately supplied to cover the
requirements according to the Egyptian Ministerial Decree No. 1498 (1996).

Data were statistically analyzed using a fixed model of one factor
(strain) for absolute or transformed data (all variables expressed as
percentages were transformed to arc-sine values) according to Steel and
Torrie (1980). Data of hatching characteristics were corrected for hatch
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effect. Strain means of the studied traits indicating significant differences
were tested using Duncan's multiple range test (Duncan, 1955).

The Following Criteria Were Studied:
1. Egg Production-Related Traits:

Age at first egg was recorded as age at 5% egg production for each
strain which calculated as the number of days until 5% egg production had
been reached (AFE, days) and body weight at sexual maturity (BWswm, g),
rate of lay (RL%), egg weight (EW, g) and feed efficiency of egg
production (FE, 1 kg egg mass/kg feed) during the first, second and third
month of egg production were recorded for each strain during the tested
periods.

2. Egg Quality Traits:

A total number of 900 eggs was randomly taken from the studied
strains or varieties of chickens at the end of the third fourth weeks of egg
production and used to evaluate exterior and interior egg quality according
to Stino et al. (1982). Egg shape index (SI) was estimated as the maximum
width to its length. Eggs were individually weighed, then broken and the
inner contents were placed on a leveled glass surface to determine yolk and
albumen grade. Percentages of yolk, albumen and shell were calculated.
Yolk index (YI) was calculated as the ratio of yolk height to its diameter.
Haugh unit (HU) scores were calculated according to Haugh (1937). Shell
thickness (ST) was measured on the membraneless shells by Ames shell
thickness gauge to the nearest mm. Yolk color (YC) scores were determined
using Roche fan.

3. Hatching characteristics:

A total number of 39150 eggs (about 4350 eggs/strain) was used
from the nine native varieties or strains of chickens. Sex ratio used was one
male for ten females. Eggs were incubated in the same incubator.
Hatchability studies were performed after hens aged nearly 40 weeks,
during the period from July, 2001 up to January, 2002. Eight hatches were
incubated at weekly interval for each strain. Fertility and hatchability
percentages were calculated. Dead embryos from each strain were examined
at 7 and 21 days of incubation.

-198 -



Random Test, Indigenous Breeds, Developed Strains, Hatching Characteristics, Egg Quality.

RESULTS AND DISCUSSION
1. Egg Production Traits

Results of egg characteristics for the nine native tested strains are
presented in Table 2. Strains such as Matrouh and Inshas reached sexual
maturity (139 and 140 days of age) five or six days earlier than some other
strains. The latest strains for reaching sexual maturity were Bahig, Golden
Montazah, Mandarah and Dandarawi (145, 145, 144 and 144 days of age,
respectively). Similar results were observed by Saleh et al. (1994). It can be
seen that developed strains reached maturity not far from indigenous breeds
(142.67 vs 142 days of age, Table 2).

Regarding rate of lay, the results were significantly in favor of
Salam, Dandarawi and Golden Montazah pullets during the three periods of
test and the whole period. While low rates of lay were recorded for Bahig
and Matrouh during the first period (35.9 and 39.15%), Fayoumi and Bahig
during the second period (39 and 48.08%). Either Fayoumi and/or Sinai
during the third period (40 and 50.54%) and the whole period (42.67 and
47.93%) of production had lower rate of lay than other as shown in Table 2.
Lower performance of egg production for Dandarawi was reported by Saleh
et al. (1994). The differences among reports were mainly due to different
environments since no one of the tested strains have been put in a selection
program to improve their egg performance. It could be noticed that the
tested strains followed different production curves. Therefore, it is
recommended in future to test the productivity for longer period than 12
weeks.

Developed strains had heavier BWgy than indigenous breeds (1331
vs 1293g, Table 2). Sinai chickens had the heaviest BWgsy while Dandarawi
and Matrouh had the lightest weight (1525 vs 1150 and 1190g,P< 0.01) at
sexual maturity.

Information presented in Table 2 indicated that indigenous breeds
had lower average of FE than developed strains (0.206 and 0.223).
Estimates of FE, CPE and CER were in favor of developed strains,
especially Salam, Golden Montazah, Mandarah and Matrouh. This is
expected since developed strains laid heavier EM than indigenous breeds
(2310 vs 1947g, Table 2). Lower FE values for Dandarawi and Bandarah
were reported by Abdel Galil (2004).
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2. Egg Quality Traits
2.1. Exterior Egg Quality

Results presented in Table 3 showed that strain significantly
(P<0.01) affected egg quality traits. Similar trends of significant strain
differences in egg quality traits were reported by several investigators
(Rasmy, 1984, Ezzeldin and El Labban, 1989 a,b ,Ali et al., 1998 and Abdel
Latif, 2001).

Sinai and Salam pullets produced the heaviest eggs whereas
Mandarah and Dandarawi chickens produced the lightest eggs (P<0.01,
Table 3). The performance of egg weight in the present study is less than
those reported by El Dakroury and Mahmoud (1982 and 1983), El Labban
(2000) and Abdel Latif (2001). Dandarawi and Fayoumi had higher SI than
all developed strains which characterized by lower estimates indicating that
developed strains produce eggs that tend to be less elongated compared to
local strains. On the contrary, Ezzeldin and El Labban (1989b) reported that
local strains produce eggs that tend to be less elongated compared to
crossbred strains. It can be seen that indigenous breeds had higher S1% than
developed strains (77.09 vs 76.32 %, Table 3).

2.2. Interior Egg Quality

It could be seen that Salam had significantly (P<0.01) higher
albumen % than other strains whereas Fayoumi had the lowest albumen %
but a higher yolk % as compared to other tested strains. It can be seen that
the larger eggs have a greater proportion of albumen, but a lower proportion
of yolk which was in agreement with the results of Ezzeldin and El Labban
(1989a) and Hussein et al. (1993). On the other hand, Cook and Briggs
(1977) indicated that as egg size increased the relative amount of yolk
decreased. Regarding Y/ Alb %, there were significant strain differences.
The eggs from Fayoumi were significantly (P<0.01) higher in Y/ Alb %
than those of other strains which attributable to differences more in the
proportion of albumen than in the proportion of yolk. In the present study, it
can be concluded that the proportion of yolk and the Y/ Alb % tended to be
greater in smaller eggs than in larger eggs, which was in agreement with the
results of Cook and Briggs (1977), Ahn et al. (1997) and Suk and Park
(2001). However, this conclusion disagrees with the results reported by
Kaminska and Skaraba (1991). It can be concluded that selection based on
egg size would be effective in reducing egg size or Y/ Alb % and the eggs
from Fayoumi may be more useful in products made of yolk than for use as
table eggs. Regarding shell %, eggs produced from Dandarawi, Golden
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Montazah and Mandarah had significantly (P<0.01, Table 3) higher shell %
whereas eggs produced from Sinai cross had the smallest shell %. From
Table 3, it is clear that both Fayoumi and Dandarawi had significantly
(P<0.01) thicker shells than other strains. This is expected because these
strains had smaller eggs than other strains. Ezzeldin and El Labban (1989b)
reported same trend that egg shell of local strains were thicker than in
crossbred eggs. On the contrary, Rasmy (1984) reported insignificant breed
differences in shell thickness.

Fayoumi, Matrouh and Salam showed significantly (P<0.01) higher
scores for YC than other strains. Eggs produced by Salam, Golden
Montazah and Bahig had significantly (P<0.01) higher YI% than other
strains, however eggs produced from Fayoumi had the lowest Y1%. Similar
trend was reported by El Labban (2000) for this trait.

Results presented in Table 3, indicated that strain significantly
(P<0.01) affected HU scores. Golden Montazah, Inshas, Mandarah and
Salam had superior HU scores than other tested strains whereas eggs
produced from Matrouh had the lowest HU scores. In general, developed
strains tested had higher HU scores than indigenous breeds (90.36 vs
85.06%, Table 3).

It can be concluded that, indigenous breeds had higher yolk %,
Y/Alb %, thicker ST and higher color score, than developed strains which
means a good merit of the egg quality performance of the native breeds.
However, estimates of albumen %, shell %, YI % and HU were in favor of
developed strains. Similarly, Ezzeldin and El Labban (1989a) reported that
local crossbreeds had higher score for HU than native pure breeds.

3. Hatching characteristics

Results of incubation of eggs from the nine native strains of chickens
are presented in Table 4. Fertility percentages were over 90% in all strains,
which means a good merit of the reproductive performance of these native
strains. This advantage of local strains was also observed by Saleh et al.
(1994). Fayoumi had significantly higher fertility % than all strains whereas
Golden Montazah had the lowest fertility % (95.3 vs 90.33, P<0.01, Table
4). Selected males of Fayoumi could be used as sires to improve
reproductive performance of the hybrid. Similarly, significant differences in
hatchability (P<0.01) were observed among the native breeds (Fayoumi,
Sinai and Dandarawi) than other developed strains (Golden Montazah,
Salam and Inshas). This variation was mainly due to the variation in late
embryonic mortality (Dead 21%) as shown in Table 4, which may reflect
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the presence of some lethal genes in those flocks with higher rate of late
mortality, since eggs of all strains received the same environmental
conditions. Similar findings were reported by Saleh et al. (1994). Lower
estimates for fertility and hatchability were reported by Kosba ez al. (1981),
Abdel Galil (2004) and Kout El Kloub et al. (2004) for some local breeds.

Results of laying test of the random samples from nine strains of
native chickens concluded that Fayoumi had higher Y/ Alb %, thicker egg
shells and superior fertility % than other strains. Since Fayoumi had higher
Y/Alb % than other strains, the eggs from Fayoumi may be more useful in
products made of yolk than for use as table eggs. However, eggs produced
from other tested strains can be selected to improve egg characteristics for
table. Regarding rate of egg production, dams of Salam, Dandarawi,Golden
Montazah, Matrouh and Mandarah can be selected to improve RLoy %
or/and egg mass and more attention toward improving egg weight of
Dandarawi must be paid .

In conclusion, in spite of the reproductive merit of either local or
developed strains or varieties, their productive efficiency still need
improvement through applying a consistent and sustainable breeding
program. These future studies must test and improve their full record of egg
production to clarify the persistency of production for some of these tested
strains or varieties. On the other hand, we need to compare among one or
more than commercial hybrids with these native or developed strains under
same traditional conditions taking into consideration their relative economic
efficiency.
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Table (1): Composition and chemical analysis of layer diets.

Item Percent
Yellow corn, ground 6375
Corn gluten (60%) 2.0
Soybean meal (44%) 19.0
Wheat bran 4.1
. 6.8
Limestone 17
Lo 1.7

Dicalcium phosphate

0.30
Salt

0.40

0.05
Vit-Min. Premix’ 0.30

0.05
Methionine 0.05
Total 100
Calculated analysis
Crude protein % 16.01
Crude fiber % 331
Ether extract % 2.82
Lysine % 0.76
Methionine + Cystine % 0.61
ME, K cal/Kg 2755.9
Ca% 3.02
Available P% 0.45
Cost/ton, L E (local prices of 2002) 840.53

Vit+Min Permix' was added as 3.0Kg / ton of diet and supplied the following (as mg or IU per Kg of
diet): vit A 10000 IU, VitD;1000 IU, Vit E 10mg, Vit K;1mg, Vit B; 1mg, Vit B, 4mg, Vit B4 1.5mg,
Pantothenic acid 10mg, Vit By, 0.0lmg, Folic acid 1mg, Niacin 20mg, Biotin 0.05mg, Choline
chloride 500mg, Zn 45mg, Cu 3mg, Fe 30mg, I 0.3mg, Se 0.lmg, Mn 40 mg, Ethoxyquin
3000mg."According to NRC (1994).
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Table (2): Results of egg characteristics for nine native strains of
chickens.
. AFE EMo, Rate of Lay (RL) RLyo BWsu FE

Strain (days) (@) RL, RL, RL ; (%) () CPE CER
Indigenous strains (IS)

Dandarawi 144° 2089¢ | 4595 | 62.89* | 66.40° | 58.41° | 1150¢ | 0.221 1.47 0.078

Fayoumi 141™ 1636™ 49° 39° 40° 42677 | 1203° 0.173 1.15 | 0.062

Sinai 141° 2115° | 40.59¢ | 52.66° | 50.54° | 47.93° | 1525° 0224 | 1.49 | 0.079
Developed strains (DS)

Bahig 145° 2038™ | 35.90° | 48.08" | 59.87° | 47.95° | 1280° | 0.197 | 1.44 | 0.077

Golden Montazah 145° 2421% | 4256 | 62.70° | 64.26" | 56.51* | 1400 0.234 1.71 0.092

Inshas 140" 1972% | 42,67 | 51.04° | 5435 | 49.35° | 1275° [ 0.191 139 | 0.074

Mandarah 144° 2400 | 45.04° | 55.24° | 56.55% | 52.28° 1445° 0.232 1.69 0.091

Matrouh 1398 | 2345% | 39.15% | 60.43* | 64.72° | 54.77° | 1190° 0.227 165 | 0.089

Salam 143¢ 2683° | 53.25° | 62.76* | 73.08* | 63.03" 1395° 0.259 1.89 0.101

Average, IS 142 1947 45.18 51.52 52.31 49.67 1293 0206 | 1.37 | 0.073

Average, DS 142.67 | 2310 43.09 56.71 62.14 53.98 1331 0223 | 1.63 | 0.087

AFE: Age at first egg, EMg): Egg mass, RL1: Rate of lay during first four weeks of production,
2: Second four weeks of production and 3:
Third four weeks of production and RLgy: Rate of lay during first 12 weeks of production,
BWg\: Body weight at sexual maturity, FE: Feed efficiency (1kg egg mass/kg feed), CPE: Crude
protein efficiency, CER: Calorie efficiency ratio and IB: Mean of indigenous breeds, DS:
Mean of developed strains. a ,b, ...... and f : values in the same column within the same item
followed by different superscripts are significantly different at P< 0.01

Table (3): Results of egg quality traits for nine native strains of chickens.

Egg quality traits (EQT)
Strain Exterior EQT Interior EQT
EW SI Albumin Yolk Y/Alb Shell ST Yo YI HU
(2 (%) (%) (%) (%) (%) (mm) (%)
Indigenous strains (IS)
Dandarawi 39.72¢ | 78.58* 59.52¢ 28.84* | 48.66™ 11.64° 3745 | 6.69° | 44.37° | 80.81°
Fayoumi 4459 | 77.16™ | 55.78° 33.55° 60.42° | 10.67™ | 38.97* | 823* [ 40.17° | 92.75¢
Sinai 49.03* | 75.52° | 61.82" 28.16%¢ | 45.84% 10.02¢ 35.86" | 6.93° | 44.55® | 81.61°
Developed strains (DS)
Bahig 43.23™ | 7596° | 61.50™ | 27.63°° | 45307 [ 10.87™ | 36.02" | 6.83° | 4598 | 91.57"
Golden Montazah | 44.62° | 76.73" 61.05% 27.45°% | 45.04¢ 11.49%° | 35.84™ | 6.71° | 46.33* [ 95.04°
Inshas 44.40% | 76.52° 62.97" 26.94%" | 43.0% 10.09¢ 3478 | 5.62¢ | 4538% | 93.32°
Mandarah 4276° | 76.46° | 62.39" 2639°" [ 42.63% | 11.21™ | 34.51° | 6.90° | 45.25® | 91.97"
Matrouh 4457 | 75.88° 59.86° 29.83° 50.07° 10.30° | 35.76™ | 7.63> | 42.50° | 78.80°
Salam 4530° | 76.39° 63.57" 25727 | 40.61° | 10.79™ [ 34.69° | 7.30% | 47.23* [ 91.44®
Average, IS 44.43 77.09 59.04 30.18 51.64 10.78 37.43 7.28 43.03 85.06
Average, DS 44.15 76.32 61.89 27.33 44.44 10.79 35.27 6.83 45.45 90.36

EW: Egg weight, SI: Shape index, Y/Alb%: Yolk to albumen %, ST: Shell thickness, YC: Yolk color,
YI: Yolk index, , HU: Haugh unit scores
a, b and c values in the same column within the same item followed by different superscripts are
significantly different at P<0.01 .
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Table (4): Results of incubation of eggs from nine native strains of

chickens.
Strain | Fertility (%) | Dead7 (%) | Dead 21 (%) | Hatchability (%)

Indigenous strains (IS)

Dandarawi 91.01°¢ 7.76% 7.86° 77.52%®

Fayoumi 95.3" 2.10° 3.92° 78.71°

Sinai 90.91°¢ 5.56° 8.66° 76.68°
Developed strains (DS)

Bahig 91.42" 8.65 8.16™ 76.46°

Golden Montazah 90.33¢ 8.43%® 8.82° 75702

Inshas 90.71°¢¢ 9.13° 8.41° 75.97°

Mandarah 91.78" 8.15% 8.55° 77.39%

Matrouh 90.97° 8.41% 8.68° 76.28°

Salam 90.76% 8.31% 9.19° 75.84°

Average, IS 92.41 5.14 6.81 77.64

Average, DS 90.99 8.51 8.64 76.27

a, b and c¢ values in the same column within the same item followed by different
superscripts are significantly different at P< 0.01 .
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