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  Introduction 

The indigenous chickens in Nigeria are reported to have variable morphological 
identity carrying genes that have adaptive values to the tropical environment. A 
number of studies have been  carried out on the performance characteristics of 
the various genotypes of Nigeria chicken ( Ozoje  et al  1999, Ikeobi, 2001).These 
chicken genotypes ( naked neck , frizzled feathered, normal feathered , dwarf and 
slow feathering) have proven very useful and required to be maintained.  

Canonical discriminant analysis is a multivariate technique that describes the 
relationship between two or more variable set through linear combinations that 
are maximally correlated (Tabachnick and Fidell 2001) allows for discovering 
dominant gradients of variation among groups. . The goal is to elucidate how 
variation among groups is maximized and variation within group is minimized along 
a gradient thus helpful in understanding genetic relatedness and diversity study in 
poultry .The objective of this study was to assess genetic diversity of the three 
chicken genotypes (naked neck , frizzled feathered and normal feathered) on the 
basis of phenotypic characteristics. 

Materials and Methods 

The data used for this study was collected from 1260 adult male chickens 
genotypes(740 normal feathered, 315 frizzled feathered and 205 naked neck 
chicken) reared by rural farmers around Lafia metropolis of Nasarawa state, Nigeria.  
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The trait studied   include body weight (BW) , body length( BL), chest circumference( 
CC), shank length (SL) , thigh length (TL) , keel length(KL)  , wing length(WL)  and 
body width (BD).Univariate analysis was employed to determine the effect of 
genotype on the morphological traits using general linear model( GLM).canonical 
discriminant analysis was  performed using SAS CANDISC procedure for the 
phenotypic variability study where difference between genotype were obtained by 
F-test(p<0.05) over the square mahalanobis  distance{D

2
=(xi-x1)s

-1
(xi-xl)} in which xi 

and xl are the means of samples variances and sample covariances common to all 
genotypes. The obtained total sample standardized canonical coefficient and total 
variance was explained by each canonical variable. 

Results and Discussion  

The means and standard deviations of the morphological traits of the three 
genotypes are presented in Table 1 Genotype – associated differences (p<0.05) 
were observed in BW ,BL,  TL, KL and BD with higher values recorded for  frizzle  
feathered chickens in most of the traits, similarity though occur in some traits 
between naked neck and frizzled feathers consistent with reports of  (Horst, 1989 
and Nwachukwu et al., 2005).  

Eigen values , variance proportion ,canonical correlation and standardized  
discriminant coefficient  of the most discriminating variables are presented in Table 
2 .Two function were extracted  similar  to what Rosario et al 2008 obtained. The 
most discriminating variables were body weight, thigh length and body width 
consistent with the findings of Abdelqader et al .(2008) on three Jordanian chickens  
.The  naked neck and normal feathered chicken were the closest and the largest 
distance was  between frizzled  and normal feathered chicken. This will provide a 
base for improvement strategy.        
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Table 1. Mean and standard deviation of the  morphological traits of the 

three genotypes 

Traits                                                               genotypes 

                             Normal feathered                    frizzled                               naked neck 

BW                              1.58(0.35)                           1.71(1.08)                         1.52(0.75) 

BL                   33.20(19.75)                        33.20(4.35)                       30.00(6.05) 

CC 10.82(1.82) 10.42(5.77)                        10.43(1.86) 

SL 11.22(13.34) 10.22(1.52)                        10.03(1.34) 

TL 14.62(2.14) 14.68(1.71)                        14.04(1.55) 

KL 19.84(10.84) 20.16(3.78) 18.05(3.14) 

WL 20.78(11.92) 19.49(2.67) 19.46(2.73) 

BD 12.99(1.69) 12.03(1.81)                         12.40(1.68) 

Table 2 summary of canonical discriminant function 

Function         eigen values          cumm. variance     can. Corr       λ              sign 

1                       0.068                            59.7                        .253       .895            0.000 

2                       0.046                            100                          .210       .956           0.001   



 

 

Table3.Pairwise square mahalanobis distance and probability value 

for the contrast between genotypes 

Genotype                      NN                              FF                            nn 

NN 0                                  0.524                    0.245    

FF ***                              0                           0.455 

nn ***                              ***                         0 
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