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Abstract 
Seven hundred (700) donkeys were sampled in this study that was aimed at generating new latent factors from 
morphological traits of donkeys in North West Nigeria. Data were collected on hair type, coat colour, skin type, 
coat colour pattern, tail shape, eye colour and head profile using visual observations of the donkeys. The data 
were subjected to principal component analysis through dimension reduction functions with varimax rotation 
using IBM® SPSS®. Tail shape (0.51), head profile (0.72) and hair type (0.81) were the traits that contributed 
significantly to the component in PC1; coat colour (0.81) and coat colour pattern (0.72) in PC2 while eye colour 
(0.89) was the only trait that loaded in PC3. Tail shape, head profile and hair type (PC1) accounted for 30.1% of 
the total variation of morphological traits of donkeys in North West Nigeria. Any of these three traits should be 
used to further classify the donkey populations in North West Nigeria.  
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Introduction 

Delgado et al. (2001) stated that knowledge of variation in the morphological traits is the fisrt step in 
characterization of local genetic resources. Morphological characters provide useful information used to detect 
genetic relationships of strains in different domesticated animal species (Herrera et al.,1996). According to the 
FAO (2009), the global strategy involves identifying and understanding the unique genetic resources in a 
particular region and developing the proper use of the diversity (Franklin, 1997). There are four major strains of 
donkeys in Nigeria which are clearly identified by their coat colours. They are namely Auraki (Red), Fari (White), 
Duni (Black) and Idabari (Brown) (Blench et al., 1990). There is however need to explore other means of 
classification of donkeys other than through their coat colours.  

This study was therefore aimed at generating new latent factors from morphological traits of donkeys in 
North West Nigeria. 
 
Materials and Methods  

Seven hundred (700) donkeys were sampled for this study which was carried out in the NorthWest 
Nigeria. All the States in North West Nigeria were selected for the study because of existence of high population 
of donkeys. Morphological data were collected on hair type, coat colour, skin type, coat colour pattern, tail shape, 
eye colour and head profile using visual observation.  

The data obtained were subjected to principal component analysis through dimension reduction 
functions with varimax rotation using IBM® SPSS® Version 21 (SPSS, 2012). 
 
Results and Discussion 

The principal components analysis of morphological traits of donkeys are revealed in Table 1. This 
shows the share of total variance, factor loading and eigen value of principal components of morphological traits 
of Nigerian donkeys. The result from PC showed that three components were extracted from the original seven 
morphological traits of donkeys. PC1 accounted for 30.1% of within sample variation with loadings for tail shape, 
head profile, hair type and skin type. The trait loadings in PC 2 were coat colour and coat colour pattern. In PC 3, 
the trait loadings was eye colour. Tail shape (0.51), head profile (0.72), hair type (0.81) and skin type (-0.75) 
were the traits that contributed significantly to the component clusters in PC1, coat colour (0.81) and coat colour 
pattern (0.72) in PC2 and eye colour (0.89) in PC3. The result of this study is similar to that of Predrag et al. 
(2015) who reported that morphological similarities as indicated by clustering between Balkan donkeys and 
Albanian donkeys could be attributed to closed geographic proximity and the overlap of their habitat.  

However, comparison of selected morphological traits of donkeys in Albania revealed significant 
differences among the Albanian donkey population (Papa and Kume, 2012) and Catalonian donkey breed (Folch 
and Jordana, 1997). The differences observed among morphological traits in donkeys of North West Nigeria 
might be because of the strains differences or geographical distribution. This imposes the need for molecular 
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characterization of the donkey strains to get insight in their molecular genetic diversity. Manly (1994) 
demonstrated that morphological variables that have the highest correlation among themselves are good raw 
materials for multivariate analysis. Coat colour pattern had the highest cluster while hair type and head profile 
also formed another cluster. This implies that donkeys could be differentiated using these two cluster groups. 

 
Table 1: Principal components cluster analysis of morphological traits of donkeys 

                                                         Principal components 

Traits PC1 PC2 PC3 Communality 

Coat colour -0.15 0.81 -0.02 30.11 
Skin type -0.75 -0.16 0.12 48.88 
Coat colour pattern -0.23 0.72 -0.36 62.94 
Tail shape 0.51 0.09 0.08 75.04 
Eye colour 0.16 0.33 0.89 84.69 
Head profile 0.72 -0.02 -0.13 93.50 
Hair type 0.81 0.09 -0.10 100.00 
Eigen value 2.11 1.31 0.98  
Eigen percent 30.1 18.8 14.1  

PC = Principal component. 
 

Figures Ia and b showed the principal component distributions and biplot of morphological traits of 
donkeys. In component 1 about 30.1% form component 1 while 18.8% form component 2. Variation due to 
component 1 was the highest (30.1%) in relation to the total variations of morphological traits of donkeys in North 
West Nigeria. Figure 1a-b shows the scatter diagram for variables of morphological traits among donkeys in 
North West Nigeria. Far and distant relationships were observed between skin type and head profile as well as 
coat colour pattern and eye colour while close relationships were observed between hair type and coat colour. 
The closer the distribution of morphological traits among themselves, the closer their relationships and the further 
or distant the traits, the more distant is the relationships among the morphological traits of donkeys. 
  

 
Fig.Ia: Principal component distribution of morphological traits of donkeys 
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Fig. Ib: Biplot of morphological traits of donkeys 
 
Conclusion and Recommendation 

Tail shape, head profile and hair type (PC1) accounted for 30.1% of the total variation of morphological 
traits of donkeys in North West Nigeria. Any of these three traits should be used to further classify the donkey 
populations in North West Nigeria.  
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