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Abstracts  

The principal component analysis of donkey in Sahel agro- ecological zone of north eastern Nigeria was 

evaluated. A total number of   200   donkeys were sampled randomly comprising of both males and females    

from donkey owners in Borno and Yobe state   and were used for the study. Body weight was estimated by 

taking readings round the circumference of the chest girth. The body morphometric traits evaluated include:  

ear length (EL), height at withers(HW), body length (BL), head length (HL), height at wither (HW) and 

body weight. The principal component analysis (PCA) was performed to identify the main components to 

explain the proportion of the variance in animals’ morphometric. Principal component analysis was 

analyzed using SPSS version 20 by dimension reduction procedures.  A total of 6 principal components 

(6PCs) were obtained from 12 body measurements in donkeys with 62.06 % of the total variance in body 

measurements. The Kaiser -mayer - olkin (KMO) and Bartlett’s test were accurate with the values of 0.67 

for KMO. It can be concluded that back length with the PC1 with the total variance of 22.09%, cumulative 

% of 17.43% and eigen value of 3.75.  The body measurement in PC1 can be used as a selection criterion 

to improve the performance traits of donkeys.  
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Description of Problem  

Donkeys play a major role in the economy of 

developing countries by being the main source in 

transport and traction particularly in areas with 

difficult reliefs (1). The capacity and 

performance of donkeys could be assessed by the 

description of the morphological characteristics 

such as chest girths, body length and height at 

wither (2).  Donkey, during domestication some 

morphological and genetic changes took place in 

order to survive better in given conditions (3). 

The power available for draught animals is 

related to its body weight. The maximum draught   

available for donkey is 32% of body weight up to 

6 h and 36% up to 4 h in two shifts (2).  The 

draught power of the donkey can be measured in 

terms of the body conditions of the animal. Under 

good condition, larger animals can perform more 

work than smaller animal considering the body 

size of the animal. Animal that should be used for 

draught purpose should have wide chest girth, 

medium body length and should have good 

access to more remote source of forage, 
inaccessible to cattle in rangeland (4).  

The principal component analysis (PCA) of body 

measurements and body weight have been used 

to explain morph structure in various animal’s 

example horse, goat and cattle (5: 6 and 7). 

Otherwise, the PCA has been performed for 

morpho structure evaluation in many livestock, 

including donkey.  Morphometric traits, such as 

height at withers, body length and chest girth are 

commonly used to assess phenotypic variation. 

Principal Component Analysis (PCA) a 

multivariate statistical tool reduces data 

dimensionality and identifies patterns by 

transforming correlated variables into 

uncorrelated principal component (8). This study 

employs PCA on morphometric traits of donkeys 

to identify the main components explaining 

variability aiming to contribute to the phenotypic 

characterization and understanding of donkey 

populations.  

Materials and Methods  

Study Area 

The experiments was conducted in the Sahel agro 

ecological zone of Nigeria.  The temperature 
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ranges from 33 oC to 40 oC and humidity percent 

ranging from 4 - 12%   with annually rainfall of 

400 – 600mm (9).  This study was carried out 

specifically in   Borno and Yobe state North 

Eastern part of the country. Borno State is located 

between latitude 10 and 14oE and Longitude 11 

and14o N and an altitude of 354 m above sea 

level. It covers an area of 61,435 km2 which is 

about 12% of the total area of the country (10). 

On the other hand, Yobe state is located within 

latitude 11o north and longitude 13.5o East with a 
total land area of 47,153 square kilometers (11).  

Experimental Animals  

A total number of   200   donkeys were sampled 

randomly comprising of both males and females    

from donkey owners in Borno and Yobe state   

and were used for the study. The management 

practice is usually the traditional management 

where by the animals are left to graze on the 

natural pasture or forages in the day time and in 

the evening with little or no supplements. 

Experimental Animals  

A total number of   200   donkeys were sampled 

through stratified random sampling from donkey 

owners in Borno and Yobe state   and was used 

for the phenotypic and molecular studies 
respectively.  

Body measurements  

Body weight and body measurements were 

measured using a specially designed tape (WE-

BO MALEBAND®) graduated from 0 meters to 

2.26 meters (0 - 226cm). Body weight was 

estimated by taking readings round the 

circumference of the chest girth. The body 

morphometric traits evaluated include:  ear length 

(EL), height at withers (HW), body length (BL), 

head length (HL), height at wither (HW) and 

body weight. All morphometric measurement 

was measured according to phenotypic 
characterization guide lines according to 12. 

1. Body length (BL): This was measured as the 

distance between the anterior part of the 

shoulder to the junction between the hip and 

the tail that is, the pin bone (ischium). 

2. Height at withers (HW):  This was measured 

from the highest point at the withers to the 

ground. 

3.  Heart Girth (HG): This was measured as the 

circumference around the chest, just behind 

the front leg. 

4. Ear length (EL): This was measured as the 

surface distance from the base of the ear to 

the tip of the ear.  

5. Head length (HL): This was measured as the 

surface distance from the area between the 

two ears to the upper lip area. 

Statistical Analysis  

The principal component analysis (PCA) was 

performed to identify the main components to 

explain the proportion of the variance in animals’ 

morphometric. Two statistic values of Kaiser-

Meyer-Olkin (KMO) and Bartlett’s of the 

sphericity were used as the validity test (13). The 

KMO is a statistic value that indicates the 

proportion of variance in the variables that might 

be caused by some factors (components). High 

KMO value (more than 0.50) indicated that the 

PCA was accurate. Bartlett’s test is the 

hypothesis that a correlation matrix is an identity 

matrix, which would indicate that the variables 

are unrelated and, therefore, unsuitable for 

structure detection. Low Bartlett’s test values 

(lower than 0.01) of the significance level 

indicate that the PCA is accurate. 14 stated that 

the first component (PC1) explained the largest 

percentage of the total phenotypic variance. In 

addition, the extraction communality value in 

PCA explains the variance in each variable 

accounted by the factors in the factor solution. 

Low values indicate variables that do not fit well 

with the factor solution. Hence, the main 

principal component was selected based on the 

rotated component matrix value of more than 

0.50. Principal component analysis was analyzed 

using SPSS version 20 by dimension reduction 
procedures. 
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Results and Discussions  

Principal component analysis of body 

measurements in Donkeys  

 The principal component analysis of donkey in 

Sahel agro- ecological zone of north eastern 

Nigeria is presented in table 1.  A total of 6 

principal components (6PCs) were obtained from 

12 body measurements in donkeys with 62.06 % 

of the total variance in body measurements. The 

Kaiser -mayer - olkin (KMO) and Bartlett’s test 

were accurate. The PC1 obtained body length 

with lowest extraction communality (0.46) and 

highest Eigen value of 3.75 with the highest 

variance of 22.09 %. The PC2 of body 

measurements included (hind leg length and front 

length) with the highest extraction community 

values of 0.83 and 0.81 respectively. The percent 

variance of 11.24 %, 1.91 as eigen values and 

cumulative % of 28.15 respectively.  PC3 

included chest girth and face length with the 

variance of 8.67 % and cumulative % of 37.59%.  

PC4, PC5 and PC6 had body weight, ear length 

and neck length respectively as the body 
measurements included.  

Study conducted in Algeria with total variance of 

62.61% with 11 body measurements band 2PC s 

were obtained (15). The total percent variance 

obtained in the above study followed similar 

trend though the PCs obtained were different. 5 

recorded 3PCs from 12 body measurements 

which explain 80.20% of the total variance which 

was above the present findings this may be due to 

differences in geographical area and breed used 

for the study. Different numbers of PCs were 

obtained by different researchers with total 

variance of 87.28% and 76.00% respectively 

which was above the present findings (16: 17). 

Lower total percent variance was obtained by 18 

with total percent variance of 30.1 % in 

qualitative traits in north western Nigeria. 19 

obtained chest depth, chest width, front leg length 

and body length in PC s 1 which is similar with 

the present study. Back length was the only PC1 

component in the present study and can be used 

as a selection criterion to improve traits of donkey 
in north eastern Nigeria. 

Table 1. Principal component matrix scores, extraction communality values and Eigen values in Body 
measurements of donkeys. 

Body measurements 

(cm) 

PC1  PC2 PC3 PC4 PC5 PC6 EC 

Back length  0.66      0.46 

Hind leg length   0.89     0.83 

Front leg length   0.84     0.81 

Chest girth    0.68    0.51 

Face length    0.64    0.50 

Body weight (kg)    0.73   0.65 

Ear length      0.76  0.66 

Neck length       0.62 0.65 

Kaiser Mayer – Olkin 

(KMO) 

     0.67  - 

Bartlett’s test       ** - 

Initial Eigen value  3.75 1.91 1.47 1.27 1.13 1.00 - 

% Variance  22.09 11.24 8.67 7.47 6.66 5.92 - 

Cumulative  %  17.43 28.15 37.59 46.44 54.97 62.06 - 

 

 

 

 

 



Proceedings of 30th Annual Conference of ASAN 2025, Abuja, Nigeria (15-19) 

 
 
 
 

18 
 

Conclusion and Application 

This study employs PCA on morphometric traits 

of donkeys to identify the main components 

explaining variability aiming to contribute to the 

phenotypic characterization and understanding of 

donkey populations. The body measurement in 

PC1 can be used as a selection criterion to 
improve the performance traits of donkeys.  
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