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Three genetic groups (normal feathered, frizzle and naked neck) of the Nigerian local chicken were 
evaluated for embryonic and post hatch mortality to 20 weeks of age in the guinea savanna of Nigeria. 
Embryonic mortality was 25, 28.57 and 14.12 per cent in the fully feathered, frizzle and naked neck 
genetic groups respectively. Similarly, post hatch mortality were respectively 32.18, 17.33 and 26.03 per 
cent in same genetic groups. Values for embryonic mortality were highest (28.57 per cent) in frizzle 
genotype. The naked neck genotype had the lowest per cent embryonic mortality (14.12 per cent) 
recorded. Conversely, post hatch mortality up to 20 weeks of age was 32.18, 17.33 and 26.03 per cent 
respectively in the normal feathered, frizzle and naked neck genotypes. The frizzle feathered genotype 
is the most hardy in the current study environment and leaves a higher percentage of surviving 
offspring for selection and breeding purposes. 
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INTRODUCTION 
 
The Nigerian local chicken exists as numerically small 
populations and highly adapted to the natural 
environment. They form an integral part of the lifestyle of 
the rural people where they play the important role of 
breaking the vicious cycle of poverty, malnutrition and 
diseases. Apart from its inherent ability to supply the 
needed animal protein especially to the rural populace, it 
has been shown that the genome of the native fowl is a 
natural reservoir of some advantageous tropically 
relevant genes (Horst, 1988). Romanov et al. (1996) 
reported that the local breeds contain genes and alleles 
pertinent to their adaptation to particular environmental 
breeding goals. Ikeobi et al. (1996) and Adebambo et al., 
(1999) reported that the Nigerian local chicken could be 
classified based on the occurrence of some major genes 
such as the dwarf (Dw), the naked neck (Na) and frizzling 
(ff) genes. These identified major genes are reported to 
cause reduction in heat stress, improve heat conversion 
and better performance in chicken possessing them. 
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These native birds express diversity in adult body weight, 
conformation, plumage colour, egg weight, reproductive 
performance and immune response to antigens (Gwakisa 
et al., 1994; and Msoffe et al., 2001). 

The management of these local chickens has 
principally been on the free range extensive scavenging 
system with little or no feed supplementation or provision 
of elaborate housing. Consequently, their productivity 
expressed in terms of egg number, growth and 
survivability of chicks under the rural production system 
has been reported to be very low (Teketel, 1986). This 
low productivity has been attributed to the presence of 
predators, and the incidence of diseases (Alemu, 1995; 
Tadelle, 1997). However, the phenotypic value of an 
animal is the sum of the genetic and environmental 
variances. Thus, different genotypes in the same 
environment may have different phenotypic values. It is 
therefore of importance to the animal breeder to identify 
specific breeds that have relative advantage for desired 
traits in any production environment. Gwaza and Egahi 
(2008) in their study on genotype x environment 
interaction on egg laying performance of four layer 
breeds in the derived guinea savanna of Nigeria, reported  
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Table 1. Mating arrangement for generating straight bred chicks. 
 

Breeding group  
No. of 

males 
No. of females 

No. of pens 
(replicates) 

Mating ratio Genetic group  

NF X NF 1 10 3 1:10 Normal feathered   

FF X FF 1 10 3 1:10 Frizzled feathered 

NN X NN  1 10 3 1:10 Naked necked 
 

NF-Normal feathered genotype. FF- Frizzle feathered genotype. Na- Naked neck genotype. 

 
 
 

Table 2. Fertility and embryonic mortality in the genetic groups of the Nigerian local chicken. 

 

Genetic group 
No. of 

eggs set 

No. of 

fertile eggs 

No. of eggs with dead 
embryo 

% Hatchability 
% Embryonic 

mortality 

NF x NF 167 116 29 75.00 25.00 

FF x FF 128 105 30 71.43 28.57 

Na x Na 94 85 12 85.88 14.12 
 

NF-Normal feathered genotype. FF- Frizzle feathered genotype. Na- Naked neck genotype. 

 
 
on the need for a comprehensive performance of layer 
breeds in the agro production environments of Nigeria as 
a guide to prospective poultry farmers. Rahman et al. 
(1997) collaborated this view when they reported that the 
use of a breed in a region that restricts its maximum 
production potentials would increase production cost and 
reduce profit margin and make it difficult for the 
enterprise to sustain itself. Thus, the need to provide 
information on adaptation of different livestock and 
poultry breeds to the production environment cannot be 
overemphasized. Embryonic and post hatch mortality in 
poultry are important indices that determine the 
availability of replacement stock. This study intends to 
provide information on embryonic and post hatch 
mortality in three genetic groups of the Nigerian local 
chicken in the guinea Savannah region of Nigeria.  
 
 
MATERIALS AND METHODS 
 
Ninety parent stock dams comprising of 30 each of 
normal feathered, frizzle and naked neck genetic groups 
were sourced from Makurdi and its environs. These were 
stabilized over a period of four weeks during which they 
were vaccinated against prevailing endemic poultry 
diseases and dusted against fowl lice and other 
ectoparasites. The birds were then randomly distributed 
into nine experimental pens in a like x like mating of ten 
dams to one sire (Table 1). Each genetic group had an 
arrangement of ten dams to one sire replicated into three 
experimental units. Laying partitions were created at the 
corners of each experimental pen. Egg collection was 
done daily and all collected eggs were incubated within 7-
days post oviposition. Fertility was determined 7-days 
post incubation by candling. All infertile eggs were 
removed from the incubator to create more space for the 

next setting date. Embryonic mortality was determined 
14-days post incubation by candling. All eggs with 
embryos presumed dead were however left in the 
incubator to term. All unhatched eggs at the end of the 21 
days incubation period were cracked to observe for dead 
embryos. This also helped in the determination of the 
accuracy of the candling technique in detecting dead 
embryos. Simple proportion as outlined in SPSS (2004) 
was used to calculate percentage mortality in the genetic 
groups. 
 
 
RESULTS AND DISCUSSION 
 
Table 2 presents the number of eggs set, number 
hatched and percent embryonic and post hatch mortality 
in the genetic groups. Embryonic mortality were 25, 28.57 
and 14.12 per cent in the normal feathered, frizzle and 
naked neck genotypes respectively. The naked neck 
genetic group had the lowest embryonic mortality rate 
amongst the genetic groups. This could be related to the 
inherent ability of the naked neck gene to cope with 
adverse environmental effect which gives it an advantage 
over the other two genetic groups. This inherent ability is 
a genetic trait and fixed at fertilization. Under same 
conditions of incubator management, the naked neck 
genotype has better embryo survivability to hatching. This 
finding is at variance with the report of Merat (1990) that 
the naked neck gene increases embryonic mortality 
mostly during the last stages before hatching. 

Similarly, post hatch mortality to 20 weeks of age in the 
genetic groups were 32.18, 17.33 and 26.03 in the 
normal feathered, frizzle and naked neck genotypes. 
These values show that the frizzle genotype is the most 
hardy and leaves a greater proportion of offspring for 
selection  and  breeding  purposes. Generally, the  naked  



 
 
 
 
neck gene has been reported to have adaptive superiority 
than the normal feathered genotype in hot tropical 
environments. Comparatively, the results of the current 
study revealed that the frizzle genotype is relatively 
superior to the naked neck genetic group. This superiority 
tends to be expressed between hatch and 20 weeks of 
age. 
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