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ABSTRACT

Four pure breeds of chickens namely New Hampshire (NH), White Cornish (WC), White
Plymouth Rock (WP) and White Leghorn (WL) were used in 4x4 diallel crossing experiment. A
total number of 16 males and 128 females randomly chosen from each breed were used as
paternal and maternal lines, respectively. Data of 471 birds (78 cocks and 393 pullets) and 3356
eggs (incubated within five hatches) were used to estimate heterosis, purebreds, general (GCA)
and specific (SCA) combining abilities, maternal ability (MA) and reciprocals or sex-linked (SL)
effects. Body weights at 8 weeks (BW8) and at sexual maturity (BWSM) of birds were studied.
Reproductive traits such as fertility (F%), hatchability (H%) and embryonic mortality percentages
at 1 (EM1%), 2" (EM2%) and 34 (EM3%) weeks during the incubation period were also
studied.

Results showed that breed group was found to have a significant (P<0.01) differences for all
studied traits (except for EM3%). Crossbreds were generally superior for most studied traits than
purebreds. Crossing between NH and WP gave the highest heterosis effect for body weight truits
and F%, while crossing between NH and WL gave generally the highest estimates of heterosis for
H% and the lowest for most of embryonic mortality. On the contrary, crossing between WP and
WC gave the lowest heterosis estimates for F% and H%. Effects of purebred, GCA, MA, SCA and
SL were significant (P<0.01) for body weight traits, while only the SCA effect was significant
(P<0.01) for EM2%. Estimate of GCA for NH purebred was higher for body weight, % and H%
traits; and lower for EM1% than the other purebreds. Estimate of MA for WC was higher for body
weights and lower for both F% and H% than the other purebreds, while WL had the highest
estimates of MA for most reproductive traits. Crossbred between NH and WP gave the highest
estimates of SCA for BWSM, while crossbreds between NH and WC gave the highest estimates of
SCA for reproductive traits. The NH-WC, WP-WC and WL-WP crossbreds had the highest and
positive estimates of SL effect for BWS, BWSM and F%, respectively, while the WL-WC crossbred
gave the best for H% and embryonic mortality. From the previous results, NH as sire breed and
WP as dam breed could be used to produce commercial crosses superior for growth traits and F'%,
while NH as sires and WL as dams could be used to produce commercial strains superior for
reproductive traits.
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INTRODUCTION
For many years much attention has been focused on performance comparisons among poultry
breeds and their crosses. This emphasis is justified because genetic differences among breeds or

strains are large relative to genetic variation within breeds (Dickerson, 1992). These differences
are an important potential source of genetic improvement in the efficiency of human food
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