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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 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.

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 Materials and Methods
draught purpose should have wide chest girth,

medium body length and should have good Study Area
access to more remote source of forage, The experiments was conducted in the Sahel agro
inaccessible to cattle in rangeland (4). ecological zone of Nigeria. The temperature
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ranges from 33 °C to 40 °C 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 14°E and Longitude 11
and14° N and an altitude of 354 m above sea
level. It covers an area of 61,435 km? which is
about 12% of the total area of the country (10).
On the other hand, Yobe state is located within
latitude 11° north and longitude 13.5° 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 O 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).
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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 PC1 PC2 PC3 PC4 PC5 PC6 EC
(cm)

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 0.67 -
(KMO)

Bartlett’s test ** -
Initial Eigen value 3.75 1.91 1.47 1.27 1.13 1.00 -

% Variance 2209 1124 8.67 7.47 6.66 5.92 -

Cumulative % 1743  28.15 37.59

46.44 54.97 62.06 -
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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.

References

1. Labbaci, M., Djaout, A., Benyarou, M.,
Ameur, A.and Gaouar, S. B. S. (2018).
Morphometric characterization and typology
of donkey farming (Equus Asinus) in the
wilaya of Tlemcen. Journal of Genetic
Biodivsity 1, 60—72.

2. Nengomasha, E.M., Pearson, R.A., and Smith,
T. (1999). The donkey as a draught power
resource in smallholder farming in semi-arid
western Zimbabwe. 1. Live weight and food
and water requirements. Animal Science, 69,
297-304

3. Rossel, S., Marshall, F., Peters, J., Pilgram,
T., Adams, M. D. and O’Connor, D.
(2008). Domestication of the donkey:
Timing, processes, and indicators.
Proceedings of the National Academy of
Sciences, 105, 3715-3720.

4. Smith, D.G. and Pearson, R.A. (2005). A
review of the factors affecting the survival of
donkeys in semi-arid regions of sub-Saharan
Africa" (https:/ /napier-
surface.worktribe.com/25  6375/1/Survival
strategies of donkeys in semi 1.pdf) (PDF).
Tropical Animal Health Production 37(1) 1-
19

5. Takaendengan, B.J., Noor, R. R. and Adiani, S.
(2011). Morphometric characterization of
Minahasa horse for breeding and conservation
purposes. Journal of Medicine and Pet
Science ,34, 99-104.

6. Putra, W. P. B. and llham, F. (2019).
Principal component analysis of body
measurements and body indices and their

18

10.

11.

12.

13.

14.

15.

16.

correlation with body weight in Katjang does
of Indonesia. Journal of Dairy Veterinary
and Animal Resource, 8, 124-34.

Putra, W.P. B., Said, S. and Airifin, J.
(2020). Principal component analysis (PCA)
of body measurements and body indices in
the Pasundan cows. Brawijaya Scientific
Journal of Agriculture 3, 49-55.

Jolliffe, I. T. and Cadima, J. (2016). Principal
component analysis: a review and recent
developments. Philosophical Transactions of
the Royal Society A: Mathematical, Physical
and Engineering

FAO. (1991). Climate smart Agriculture
in Borno state of Nigeria. Climate smart
Agriculture (CSA) pp 1- 1

BOSHIC (2007). Borno state ministry of
home affairs information and culture. Ref
from
http//www.bornonigeria.com./index.phoptio
n.com 69: geography on 20" March 2017
FAO. (1991). Climate smart Agriculture
in Borno state of Nigeria. Climate smart
Agriculture (CSA) pp 1- 11

FAO (2012). Phenotypic characterization of
animal genetic resources. FAO Animal
Production and Health Guidelines No. 11.
Rome.

Vohra,V., Mohan, S., Ramendra,
D.,Alka, C. and Kataria, R.S. (2017).
Dynamics in the development of donkey
population in Bulgaria. Trakia Journal of
Science 1, 56 -9

Johnson, R. A. and Wichern, D.W. (2002).
Applied Multivariate Statistical Analysis.
Prentice Hall, USA.

Madani, L., Djaout, A., Benyarou , M.,
Ameur , A. A. and Gaourar, S. B. S. (2018) .
Morphometric characterization and typology
of donkey farming (Equusasinus) in the
Wilaya of Tlemcen. Genetic Biodiversity
Journal, 2, 60-72.

Paksoy Y. and Unal, N. (2019). Multivariate
analysis of morphometry effect in on race
performance in Thoroughbred horses. Rev
BrazZootec, 48, e20180030.



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

17. Hosseini, M., Shahrbabak, H. M., Zandi, M.
B. and Fallahi, H. M. (2016). A
morphometric survey among three Iranian
horse breeds with multivariate analysis. Med
Pet, 39, 155-60

18. John, P.A., Akpa, G.N. and lyiola-Tunji,
A.O. (2017). Characterization of weaner
donkeys in North West Nigeria using
morphometric traits. Nigerian Journal of
Animal Science, 19(1), 36-49.

19. Putral, W.P.B., Aissanou, S., Dergal, N.B.
and Ayad, A. (2021). Principal component
analysis in the morph structure of male
Kabylie Donkeys (EQUUS ASINUS)
Algeria. Journal of Veterinary, 70(2) 197-
208.

19



