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T he Sinai fowl (S), White Leghorn breeds (WL) and their 
reciprocal crossbreds (SxWL) and (WLxS) were used to 

evaluate the effects of crossing on egg production and estimates 
the heterosis, additive, maternal, sex-linked and reciprocal 
effects during the first three months of production. Egg number 
(EN), egg weight (EW), egg,production (EP), age at first egg 
(AFE), body weight at sexual maturity (BWM) and egg quality 
traits were evaluated under desert conditions. Significant 
differences (P<0.05) were found between genetic groups for 
EN, EW, EP and BWM. The Sinai females matured earlier but 
produced less egg than WL females. White Leghorn showed 
higher EN and EP and reached later at sexual maturity when 
compared to Sinai and the crossbreds. Significant differences 
between the crossebreds were found for all production traits. 
Hybrid (WLxS) females commenced lay at an earlier age and 
produced more eggs than crossbred (SxWL) females. The mean 
egg weight of Sinai was 51.8 g. It was significantly (P<0.05) 
higher than that of the WL (47.2 g) and of the crossbreds (52.3 
and 48.5 g) in (WLxS) and (SxWL), respectively. There were 
significant differences between genetic groups for all egg 
quality traits. Sinai females had better egg quality traits than 
other genetic groups. Additive genetic and sex-linked effects 
were highly significant (P<O.OOl) for EN, EP and EW at 90 
days of production. Maternal and sex-linked had negative 
effects on EN and EP at 90 days of production. The reciprocal 
effects for egg production did not show any significance. No 
heterosis was detected in EP at 90 days of production. 
Significant heterosis was observed in F 1 crosses for increased 
egg weight (1.8%) and percentage of egg production (1.54%). 
Most of egg quality traits had little or no heterosis. Sex-linked 
effects increased (P<O.OOl) proportion of yolk but decreased 
albumen and shell percentages. High genetic correlations were 
found between egg production traits (EN, EP and AFE). 
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Negative and significant (P<0.05) genetic correlation between 
EN and EW was -0.22. There was a moderate negative 
phenotypic correlation between EN and EW. AFE showed 
negative and high cotTelation with EW. 

Keywords: crossing, egg production, egg quality, heterosis, Sinai fowl, 
White Leghorn, chicken 

The Sinai fowl, native to the Sinai Peninsula, were as first studied by Arad et 
al. (1975) who observed differences in productive performance between the 
Sinai fowl and commercial White Leghorn under desert conditions. The 
performance of the chickens of White Leghorn x Sinai female and Sinai 
male x White Leghorn female crosses was considerably better than that of 
the Sinai fowl (Arad and Marder, 1982). Soltan and Ahmed (1990) worked 
with the Sinai fowl that was selected for egg number during the first three 
months. They found that the selected Sinai fowl reached sexual maturity 
earlier than the control group. That could explain higher production for the 
selected line than the control line. The Sinai fowl lay heavier eggs than both 
Fayoumi and Baladi chickens. The egg production during the first three 
months was 37.1% and the age at the first egg was 186.2 days. Egg weight 
was 41.9 g. and the egg number was 34.5 egg under normal conditions 
(Soltan and Ahmed, I 990). The egg weight of the Sinai fowl was 
considerably lower than that of the White Leghorn (P<0.01). The reciprocal 
crossbreds of the Sinai x White Leghorn and White Leghorn x Sinai 
chickens had similar body weights. They were considerably (34%) lower 
than those of the crossbreeds. Arad and Marder ( 1982) discussed decrease in 
laying rate in the Sinai and Sinai x Leghorn under desert conditions. That 
might be due to the effect of short photoperiod. The egg shell was 
significantly thicker and stronger in the Sinai fowl than in White Leghorn. 
Arad and Marder (1982) suggested that good shell quality may contribute to 
solving shell quality problems in consumable eggs. Few experiments were 
published about the Sinai fowl and the egg production under the desert 
conditions. 

The objectives of this study were to evaluate and compare the egg 
production traits for the Sinai Bedouin and the White Leghorn breeds and 
their reciprocal crosses under the desert conditions, to estimate additive, 
maternal, sex-linked, reciprocal and heterotic effects on egg production 
traits, and to estimate heritabilitaties and genetic and phenotypic correlations 
between egg number, egg weight, percentage of egg production and age at 
the first egg . 
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