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ABSTRACT

The aim of this study was to define the morphometric
variability of the extreme Eastern Algerian donkeys. The
study was carried out from June to December 2018 in
El-Tarf, Souk-Ahras, and Tebessa provinces. The study
population involved 65 individuals (32 jacks and 33 jen-
nies) between the ages of 3 and 16 years old. In total,
13 body measurements were used, and 5 zootechnical
indexes were calculated. The quantitative and qualita-
tive characteristics were studied in order to establish an
ethnic and functional classification of this particular
subspecies. The qualitative data demonstrated that the
coat colour was variable. Bay and greyish colours were
dominant with a respective rate of 61.5 % and 38.5 %, re-
spectively. The head, the nose, as well as the eyes contour
colours were mainly grey with 52.3 %, 58.5 % and 50.8 %
respectively. The partial absence of the coat particulari-
ties was observed. The population presented a signifi-
cate relationship between the quantitative characters
(P < 0.05). The donkeys were longilinear, of a rectilinear

profile, compact with massive trends. They had a hyper-
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metric format. The animals are good for meat produc-
tion. The General Linear Model (GLM) showed that the
body measurements were variable by sex and body mass.
The principal component analysis (PCA), the multiple
correspondence analyses (MCA) and the ascending hier-
archical classification (AHC) revealed that the popula-
tion was composed of 2 clusters representing 4 animal
classes. This study was the first report on the phenotypic
characterization of donkeys in the extreme Eastern Al-
gerian area, based on corporal measurements. The re-
sults indicated the existence of heterogeneity and sug-
gested the possibilities of genetic improvement within

the species.
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INTRODUCTION

Donkeys were domesticated in Africa since 5 000 years

BCE [2, 24]. They were used to satisfy human needs in



transport and work, to allow the movement of people and
goods, and to influence the organization of the first cities
and pastoral societies [7, 42]. Their numbers decreased
with the advent of motor vehicles.

The first genetic studies on mitochondrial DNA re-
vealed that the African Wild Ass was the common ancestor
of the present domestic donkey. Two different populations
were described: Equus africanus and Equus africanus soma-
liensis [2, 19, 51]. However, the Maghreb domestic donkey
has not yet been genetically identified; hypotheses suggest
the possibility of belonging to the Atlantic donkey [36].

In Algeria, few studies have described the composition
of the donkey population from the colonial era [5, 40, 46]
to the present [1, 27]. The lack of data on the Domestic
Animal Diversity Information System (DAD-IS) about
the species in Algeria reflects the neglect and disinterest
leading to the reduction of its population from 315 000 in
1961 to 136 000 in 2013 [37]. This study was conducted
to contribute to a better understanding of the autochtho-
nous donkey population in Algeria which may influence its
preservation and genetic improvement. It may also serve as
a reference for other work involving the Algerian and the

Maghreb asinus species.

MATERIALS AND METHODS

Study area
This study was conducted from June to December 2018

in 3 wilaya (provinces) in the extreme East of Algeria: El-

Tarf (36° 46' 02" N, 8° 18' 50" E), Souk-Ahras (36° 17' 15"
N, 7° 57" 15" E) and Tebessa (35° 24' 00" N, 8° 07' 00" E)
(Fig. 1).

Ethical approval

Given the passive nature and the lack of harm to the an-
imal’s health and welfare, no ethical approval was required
for this study.

Studied animals

A morphometric description was carried out on
65 donkeys (32 jacks and 33 jennies) between the ages
of 3 and 16 years old. The donkeys were divided into
3 age groups: 3—6 years (young); 6—9 years (adult); and
>9 years old. The age of the animals was estimated by the
observation of the dentition [25, 38]. The body condition
scoring was based on the rating grid cited by Pearson
and Ouassat [35], Vall etal.[47]and Svendsen
[45]. The animals were used in traction work in the area of
the study.

Data collection
Data collection was derived from the approach devel-
opedby Lauvergne [27] and adapted by FAO [14] for

qualitative and quantitative characteristics.

Qualitative traits studied
Coat colour with its particularities, muzzle, head, mu-
cous membranes, and eye border colours were described

by direct observation of the animals in daylight [8, 10].

Fig. 1. Study area
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Body measurements and zootechnic indexes

The body measurements were taken by the same op-
erator in the morning. Height, width, and length measures
were taken using a measuring rule. A measuring tape was
used for the diameter and perimeter measurements. In to-
tal, thirteen (13) quantitative characteristics were measured
for each animal. These concerned: the Withers Height
(WH) measured from the highest point at the withers to
the ground [29]; the Heart Girth (HG), the circumference
measurement taken around the chest just behind the paws
and behind the withers [16]; the Body Length (BL), the dis-
tance between the tip of the shoulder and ischium [16]; the
Back Length (BkL), from the base of the withers to the base
of the tail [16], the Cannon Circumference (CC), a metric
tape was placed perpendicular to the axis of the cannon,
four fingers below the lower part of the “Knee” joint [3];
the Cannon Length (CL), measured between the metacar-
pal IV head and the distal end of the metacarpal [3]; the
Neck Length (NL), measured between the cranial edge of
the atlas wings and the apex of the scapula [3]; the left and
right ear length (LEL-REL); the Rump Width (RW), the
distance between the ilia [3]; the Rump Height (RH), the
distance between the rump and the ground [3] ; the diam-
eter between the Ribs (DR); and the Head length (CLH),
which was measured on the midline between the top of the
occipital region and the tip of the nose [3] (Fig. 2).

From the linear measurements, 5 corporal indexes

developed in horses and adapted for donkeys were calcu-

lated [8, 10, 15]; they were defined in the following for-
mulas. The Profile Index (PI) = WH/BL and the Body In-
dex (BI) = BL/HG made possible the distinction between
brevilinear, mediolinear and longilinear conformations.
The animals were small (<1) or medium (=1); or fit for
work traction. They could also have long conformation
(>1); good animals for speed [30, 31]. The Metacarpo-
thoracic index (MTI) = CC/CW allowed defining three
animal types: hypermetric, eumetric, and ellipometric ani-
mals [6]. The Compactness Index (CI) = BW/WH [4, 12]
and the Height in Front of- Behind HFBI = WH/RH [13,
28]. The (CI) defined animals with or without weight over-
load; FBH < 1: straight back (no overload) or HFBI> 1: the
anterior region was higher than the posterior (overload).
The body weight (BW) of each animal was calculated ac-
cording to two validated formulas: BW1=HG2.826/4434.7
[11] and BW2 = (HG2.575 x HW 0.240)/3968 [4].

Statistical analysis

Normality (Kolmogorov-Smirnov test) and homogene-
ity of variance (Levene test) were checked for all the vari-
ables. Variables without parametric test requirements were
log-transformed to meet the assumptions of the analysis.

Principal component analysis (PCA) collapsed the
18 inter-correlated variables into independent vectors. The
test reduced the dimensionality to a small number of rep-
resentative and uncorrelated variables. Also, it prevented

multi-collinearity.

Fig. 2. Body measurements
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Multivariate analysis of variance (MANOVA) with the
General Linear Model (GLM) procedure was conducted.
It assessed the variability of the defined independent vec-
tors by sex, age, body mass, and their interactions. When
significant overall F-test values were identified in each
MANOVA, we compared the two post-hoc procedures,
Scheffé method for univariate F [18].

Factorial analysis (AFC) was used for the qualitative
variables. That permitted the differentiation of the don-
keys and the construction of a typology, which consisted
of identifying individuals who were relatively similar to
each other to present common qualitative characteristics.
Finally, to obtain the optimal number of groups, an as-
cending hierarchical classification (CHA) was used. These
tests were processed by the SPSS (version 17) and the R

software.

RESULTS

Qualitative traits studied

For the donkeys studied, two main coat colours were
observed: the bay colour (61.5 %) with its shades (light,
dark and burnt) and the grey colour (38.5 %) with its
shades (light and dark). The head, muzzle and eye contour
colours were predominantly grey with 52.3 %, 58.5 %, and
50.8 %, respectively. Data analysis revealed a partial ab-
sence of the coat particularities, especially the back stripes
and the zebra marks (100 %).

Quantitative traits studied

The donkeys had dolichocephalic head, length was
greater than width (CLH =40.79 + 4.65 cm) with longer
ears (REL = 26.06 + 2.23 cm, LEL = 25.88 + 2.05 cm) (Ta-
ble 1).

Table 1. Descriptive analysis of the body measurements
in the extreme Eastern Algerian donkeys

Traits Min Max M;:: :;D SE Var.
HG [cm] 101.00 131.00 11494 +6.78 a 0.06 0.25
BL [cm] 103.00 135.00 1576 +7.23a 0.11 0.75
HW [cm] 94.00 132.00 11015+ 8.49a 0.07 0.28
NL [cm] 26.00 52.00 39.62+5.38a 0.84 45.96
REL [cm] 21.00 32.00 26.06+2.23a 0.90 52.27
LEL [cm] 22.00 32.50 25.88+2.05a 1.05 72.03
CLH[cm] 24.00 50.00 40.79+4.65a 0.67 2891
CL[cm] 10.00 22.00 14.07+£2.28b 0.28 497
CClcm] 11.00 17.00 13.93+1.33C 0.25 4.20
BkL [cm] 51.00 107.00 69.95+10.11 b 0.58 21.62
RW [cm] 27.50 40.00 3276 £3.03 e 0.28 5.21
DR [cm] 19.00 33.00 2593+£299%e 0.17 1.77
RH [cm] 96.00 137.00 114.02+9.25a 1.25 102.17
BW1 [kg] 104.08 217.04 151.30+2545a 0.38 9.17
BW2 [kg] 108.95 227.33 158.83£26.77 a 0.37 8.92

Values with different alphabet letters across the row for each parameter were significantly different at

P < 0.05. (HG) Heart Girth, (BL) Body Length, Withers Height (WH), (NL) Neck Length, (REL) Right Ears

Length, (LEL) Left Ear length, (CLH) Head length, (CL) Cannon Length, (CC) Cannon Circumference,

(BkL) Back Length, (RW) Rump Width, (DR) Diameter between the Ribs, (RH) Rump Height, (BW 1) Body
Weight 1, (BW 2) Body Weight 2
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Table 2. Calculated zootechnical indexes

Mean £ SD

Indices Min Max (n=65) SE Var.
cl 0.95 118 1.05 £ 0.05 0.01 0.00
Pl 0.84 248 0.98 £0.20 0.02 0.04
Bl 0.37 1.10 1.00£0.09 0.01 0.01
MTI 0.10 0.15 0.12+£0.01 0.00 0.00
HFBI 0.89 1.03 0.97 £0.03 0.00 0.00

(P1) Profile Index, (Bl) Body Index, (MTI) Metacarpo-thoracic index
(Cl) Compactness Index, (HFBI) Height in Front of- Behind

Table 3. Body measurements according to the factors (sex and BCS)

According to sex

According to BCS

Traits P P
s iy iy BCs=4n=22

HG [cm] 116.85+7.18 112.97 £5.82 * 113.44 £ 4.66 117.52+6.33 *
BL [cm] 116.85 + 8.81 114.64 +5.02 Ns 115.82 £ 6.93 116.86 £ 6.94 Ns
HW [cm] 112.67 £9.90 107.55 +5.81 * 109.70 = 4.59 111.55+7.45 *
NL [cm] 4045 +6.33 38.75+4.09 Ns 36.61 +5.27 41.75+4.31

REL [cm] 26.58 £2.36 25.53+1.99 ns 2538+ 1.14 26.73+2.10 ns
LEL [cm] 26.36+2.15 2538+ 1.84 ns 26.12+1.22 26.52+1.92 ns
CLH [cm] 41.33+£5.64 40.23+£3.33 ns 38.94+7.73 41.86 + 3.62 ns
CL [cm] 14.85+2.16 13.27 £2.15 ** 14.46 + 1.80 14.25+2.54 ns
CClcm] 1438 £1.32 13.47 £1.20 ** 14.87 +1.44 14.09 £ 0.85 ns
BKL [cm] 72.21£10.12 67.63 £9.70 ns 72.02 +11.74 7118 £4.19 ns
RW [cm] 32.70+3.38 32.83+2.67 ns 34.07 +3.84 32.73+344 ns
DR [cm] 26.00 £ 2.81 25.86 £3.21 ns 26.80 + 3.52 26.36£3.26 ns
RH [cm] 117.27 £9.70 110.67 + 7.52 ** 112.88 +8.74 116.48 £ 9.66 ns
BW1 [kg] 158.60 + 26.79 143.78 £21.94 * 145.23 £16.99 160.85 + 25.04 *
BW2 [kg] 166.75 + 28.61 150.66 + 22.34 * 152.82 £ 17.57 168.42 +26.18 *

(HG) Heart Girth, (BL) Body Length, Withers Height (WH), (NL) Neck Length, (REL) Right Ears Length, (LEL) Left Ear length, (CLH) Head length,
(CL) Cannon Length, (CC) Cannon Circumference, (BkL) Back Length, (RW) Rump Width, (DR) Diameter between the Ribs, (RH) Rump Height,
(BW 1) Body Weight 1, (BW 2) Body Weight 2; * P < 0.05; ** P < 0.01; *** P < 0.001; ns: P > 0.05.

The body length (BL) was measured from the tip of the
shoulder to the tip of the ischium. It was 115.76 + 7.23 cm.
The withers height was HW = 110.15 + 8.49 cm and the
rump height (RH) was 114.02 + 9.25 cm with the highest
variation (102.17 %) compared to the other measurements
(Table 1). The HG was 114.94 + 6.78 cm (Table 1). The BW
average was 158.83 + 26.77 kg, it varied between 108.95 kg
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and 227.33 kg. Our results showed a highly significant
correlation between HG and BW (P < 0.01). There was a
significant correlation between the quantitative character-
istics (P < 0.05).

Both the Profile and the Body indexes (PI = 1 and
BI 2 0.90) allowed us to organize the population as longi-

linear shaped, whereas the pelvic index (HFBI < 1) indi-



Table 4. Body measurements in the extreme Eastern Algerian donkeys according to age

3ansé6 ans 6 ans—9 ans >9ans
Traits P
n=28 n=16 n=21

HG [cm] 116.46 + 7.56 111.69 +5.38 114.94 +6.78 ns
BL [cm] 116.79 £7.89 113.81+ 6.51 115.76 £ 7.23 ns
HW [cm] 110.54 £ 8.58 108.13 £ 8.14 110.15 + 8.49 ns
NL [cm] 38.89 £ 6.46 40.56 +4.59 39.62+5.38 ns
REL [cm] 26.50 £ 2.17 2578 £2.25 26.06+2.23 ns
LEL [cm] 26.20 +2.17 25.81+1.56 25.88+£2.05 ns
CLH [cm] 41.18 £ 5.86 40.38 +£2.55 40.79 £ 4.65 *
CL[cm] 14.77 £2.30 12.66 + 1.60 14.07 £2.28 ns
CClcm] 1418 £ 1.21 13.44£1.17 13.93+£1.33 ns
BKL [cm] 70.64 +9.59 6713 +6.44 69.95+10.11 ns
RW [cm] 33.20+2.90 32.13+3.48 32.76 £3.03 ns
DR [cm] 26.21+£2.77 25.06+3.73 25.93+2.99 ns
RH [cm] 115.89+£9.44 110.81 + 8.74 114.02 £9.25 ns
BW1 [kg] 157.30 + 28.93 139.07 £ 19.00 151.30 £ 25.45 ns
BW2 [kg] 164.70 + 30.17 146.43 + 20.50 158.83 +26.77 ns

(HG) Heart Girth, (BL) Body Length, Withers Height (WH), (NL) Neck Length, (REL) Right Ears Length
(LEL) Left Ear length, (CLH) Head length, (CL) Cannon Length, (CC) Cannon Circumference, (BkL) Back Length
(RW) Rump Width, (DR) Diameter between the Ribs, (RH) Rump Height, (BW 1) Body Weight 1
(BW 2) Body Weight 2; * P < 0.05; ** P < 0.01; *** P < 0.001; ns: P > 0.05

cated that it was a rectilinear population. The HW was less
important than the RH.

According to the dactylo-thoracic index, the donkeys
were hypermetric (MTI>0.1). They were compact with
heavy tendencies. They could not even bear loads of their
own weight (CI>1). The results indicated that the body
mass of the donkeys was greater than their size; they were
overweight (Tables 1 and 2).

The multivariate analysis showed that the morphom-
etry of the donkeys was variable by both sexes (A = 0.68,
F=3.75 p=0.004) and body status (BCS) (A =0.80,
F=1.98, p=0.004). On the contrary, the variables were
not affected by age (A =0.75, F = 1.23, p = 0.27). The in-
teractions (sex x age), (sex x BCS), (BCS x age) and (sex x
age x BCS) did not have any effects on the variation of
the different measures performed. The interactions ex-
pressed the respective statistical values (A = 0.90, F = 0.44,
p=0.94), A=0.97, F=0.23,p =0.97), A =0.79, F = 1.02,
p=0.43)and (A = 0.89, F = 0.47, p = 0.93).

According to sex and BCS; Silhouette measurements
(HG, BL, HW, NL, REL, LEL, CLH and RH, BW1 and
BW2) were positively correlated with each other. There
were highly significant differences between the two sexes
(F=9.91, p=0.003) and BCS (F = 7.54, p = 0.008). Males
expressed higher body measured values than females. They
were generally heavier than females (Table 3).

Body measurements and zootechnical indexes related
to the skeleton (Cl, BKL), proportions (PI, BI), format
(CC, MTI), width (RW, DR), and corpulence (CI, HFBI)
were not affected by sex, BCS or by the interaction between
those factors (P > 0.05).

According to age, animals aged between 6 and 9 years old
expressed lesser length and width than other animals with a
lower HG and HW and a shorter head (CLH) (Table 4). Ac-
cording to the statistical study, age and its interactions with
the other factors of variations (sex x age), (BCS x age) and
(sex x age x BCS) didn’t have any effect on the difference of
the morphometry or the zootechnical indexes (P > 0.05).
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Genetic variability of the population

The CPA performed on the body measurements yield-
ed a cumulative effect on the first two axes expressing a to-
tal inertia rate of 63.73 %. The statistical analysis revealed
that those two axes presented respective rates of 52.19 %
and 11.54 % of the total inertia, which is statistically insuf-
ficient to explain the information (Table 5).

To find more meaningful representation, a hierarchical
analysis (AFCM) was indispensable. It made possible the
distinction between two clusters explaining 92.46 % of the
information with a rate of 86.80 % on the first dimension
and 5.66 % on the second one. The hierarchical cluster-
ing on the factor map illustrated the relationship between
the clusters (Fig. 3). It appeared that, while confirming the
structure population, the phylogenetic tree had to establish
the relationships between the genetic types. The extreme
Eastern Algerian donkey population was structured about
four genetic types: A, B, C and D. A and B were closer to-
gether while C and D were distant. The results revealed

some heterogeneity in the population.

DISCUSSION

Animal’s description

In mammalian species, their hair coat properties reflect
their health and welfare directly [33]. Despite its great phy-
logenetic proximity, the asine species have very different
phenotypes from those of the horse [28]. Their diversity
may be due to the migration of donkeys throughout the
African continent [23]. The Extreme Eastern Algerian
donkeys have diversified coat colour with a predominance
of bay and grey colours (61.5 % and 38.5 % respectively).
The results were correlated with the description given by
Avyad etal. [1] for the donkeys in the Kabylie area (Centre
of Algeria) where the animals were mostly bay (46 %) and
grey (19 %). Labbaci etal [26] reported a dominant
brown coat colour of the donkeys of Tlemcen (West of Al-
geria) with a rate of 65.6 %. Our population was compared
to the description of the African donkey Equus asinus nu-
bicus (Equus asinus africanus) [39]. In addition, our obser-

vations were comparable to those obtained in the Bulgar-

Table 5. Eigen values (Total Variance explained)

Initial Eigen values

Extraction of the sums of the squares

Component
Total % of variance % cumul Total % of variance % cumul
1 7.829 52.19 52.19 4.97 3n 3n
2 1.731 11.54 63.73 4.59 30.62 63.73
Hierarchical clustering on the factor map
cluster 1
cluster 2
5 -
g 4 1
B
B

Dim 1 (86.8%)

Fig. 3. Hierarchical clustering on the factor map of the extreme Eastern Algerian donkey population
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ian donkey population [48]. Yilmaz and Ertugrul
[49, 50] reported mostly grey coloured donkeys in Turkey
with a rate of 31.4 %. In addition, Gupta etal. [17] de-
scribed a greyish colour dominance in the donkeys of the
South-West region of Bihar (India).

Body measurements and zootechnical indexes

Cephalic measurements have been used to define the
origins of species. Also, they have been used as the criteria
for the characterization and the distinction between breeds
[20]. The heart girth (HG) is the most commonly used pa-
rameter for the determination of the format of the animals
[34, 35]. It reflects the development of the chest, and it’s
covering muscles [31]. The HG has also been used in the
estimation of the animal’s live weight (BW) for its lower
variations. The circumference and length of the trunk may
increase when the animal has a distended abdomen due to

gestation or overfeeding [9].

The overall results yielded by this study were found to
be closer to the donkeys described in the Kabylie area (Al-
geria) [1], Chad [8] and Turkey [50] (Table 6). However,
they were higher than those raised in Mali and Niger [32]
(Table 6). The averages obtained were, on the other hand,
less important than those reported for the Tlemcen region
(West of Algeria) donkeys [26], the Spanish Catalan don-
keys [15] (Table 6), as well as those obtained in Catalan and
Poitevine donkeys raised in Morocco [4]. Catalan donkeys
were introduced in Algeria between the end of the 19th
century and the beginning of the 20th century. Bulgarian
donkeys were also relatively large compared to those de-
scribed in our study [37, 48].

The significant correlations obtained between the
quantitative characters (P < 0.05) for the population were
also reported for the Turkish donkeys [49]. There were no
significant differences recorded (P >0.05) by Kefena
etal. [23] and Defeu etal [10] for eastern Ethiopia and

Table 6. Comparative analysis of the exterior measurements with the results of other authors

e Ao hgera T Algera | Meer  Mah Tehad spain i
n 65 126 61 281 292 408 98 194
Authors Current study [ [26] [32] [32] (8] [15] (50]
HG [cm] 114.94+6.78 118.5+7.5 124.26+7.03 107.9£5.25 105.1£8.32  113.33£0.25  157.0+6.65 113.5£0.4
BL [cm] 115.76£7.23 110.1+£5.9 157.26+12.88 100.3£5.89  104.8+7.81 109.32+0.30 - 105.2+0.5
HW [cm] 110.15+8.49 106.9 +5.4 116.16+7.23 100.4+3.85 98.1£5.13 102.35£0.23  142.20+6.89 102.3£0.5
NL [cm] 39.62+5.38 46+4.7 - 35.1+4.41 28.4+2.19 46.18+0.19 - -
REL [cm] 26.06+2.23 24.4+1.8 30.15+2.19 28.2+1.87 24.1%1.21 2492+0.06  32.45+2.23 21.9+0.1
LEL [cm] 25.88+2.05 24.4+1.8 30.15£2.19 28.6%1.74 24.2+1.21 2492+0.06  32.45+2.23 21.9£0.1
CLH [cm] 40.79+4.65 48.5+3.3 - - - 43.72+0.16 61.24+2.4 48.7+0.2
CL [cm] 14.07+2,28 21.07£1.72 - - - 12.56+0.04 - -
CClcm] 13.93£1.33 14.7£1.1 17.50£1.86 - - 17.17+1.05 19.64+1.35 13.6+0.0
BKL [cm] 69.95£10.11 63.212.5 - - - - - -
RW [cm] 32.76£3.03 32.4£1.6 3715+3.21 - - 36.60+£0.25  42.28+2.26 -
DR [cm] 25.93£2.99 49.2 £ 1.94 - - - 18.36+ 0.06 - -
RH [cm] 114.02+9.25 109.6+4.8 - - - 106.18+£0.41  141.80+7.73 -

(HG) Heart Girth, (BL) Body Length, Withers Height (WH), (NL) Neck Length, (REL) Right Ears Length, (LEL) Left Ear length, (CLH) Head length
(CL) Cannon Length, (CC) Cannon Circumference, (BkL) Back Length, (RW) Rump Width, (DR) Diameter between the Ribs, (RH) Rump Height
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the upland of Cameroon donkey’s population’s characters,
consecutively.

The males registered higher body measurement values
than females. This variation may be due to physiological
differences and activity [22, 43]. The results were consis-
tent with those obtained by Kabore [22], Roamba
[41], John [21]and Nininahazwe etal [32].

The zootechnical indexes have been used to describe
the structural characteristics, type, and performance of the
animals [11, 12]. In our study, they were calculated and
analysed to make ethnologic classifications for the extreme
eastern Algerian donkeys.

The animals are longilinear, rectilinear, hypermetric
and overweight. The body mass was greater than their size
[30]. Those results suggested that the population was suit-
able for meat production. That was in concordance with
the description of Defeu etal. [10] for the uplands of

north-western Cameroon donkeys.

Genetic variability of the population

The statistical analysis and the phylogenetic tree es-
tablish the relationships between 4 heterogeneous genetic
types. Defeu etal [10] reported 3 heterogeneous ge-
netic types in the uplands of north-western Cameroon
donkeys. However, Papa and Kume [36] identified
2 genetic types in Albania. The heterogeneity may be due
to the genetic stirring between different populations due
to the movement of asine populations. This study area was
an informal trade crossroads between Algeria and Tuni-
sia, where the donkey was used as the most appropriate
means of transportation. Roamba [42], Kabore
[22] and Stani$i¢ [44] found that the asine population
of Senegal, Burkina Faso, and Balkan were homogeneous,

respectively.

CONCLUSIONS

This is the first report on the phenotypic character-
ization in donkeys in the extreme Eastern Algerian area,
based on corporal measurements. The results indicated
that heterogeneity exists and suggest that the possibilities
of genetic improvement within the species may be possi-
ble. However, the molecular characterization would better

identify donkey breeds in Algeria.
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