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ABSTRACT
Background: The morphometric study of the Algerian dromedary population, specifically the Reguibi breed (Camelus dromedarius),
involves analyzing various physical measurements and characteristics of these camels. Morphometric studies aim to understand
the phenotypic diversity within a population, which can provide insights into their adaptation, genetic variability and potential for
selective breeding or conservation efforts.
Methods: This study used 60 live dromedaries from the Tindouf slaughterhouse in Algeria’s extreme southwest. The animals,
30 males and 30 females, were adults over the age of five years old who grazed in Tindouf’s southwestern regions. After four
measurements, the substernal void index and live weight were calculated.
Result: The mean live weights for males were 507.9 kg±97.3 kg and 445.6 kg±63 kg for females. The average withers height was
1.94±0.10 m for males and 1.84±0.10 m for females. The findings were compared to previous studies on Sahraoui, Targui and
Steppe Camels. To the best of our knowledge, this is the first study of the Reguibi population in this region.
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INTRODUCTION
The dromedary is the iconic animal of North Africa (Camps,
1996), bred for its products (milk, meat) rather than its
traditional uses (riding, agricultural work) (Faye et al., 2012).
Eco-dromedary seems to adapt to environmental constraints
and the evolution of various farming systems (Guintard and
Babelhadj, 2018). Climate change in this part of the world
has already been observed for several decades (Faye, 2013)
and is characterised by low rainfall with a long drought period
(Bourzat, 1987), followed by short but violent rains, resulting
in a decrease in natural resources and the need for rational
water resource management (Faye et al., 2014).

The camel species has long been overlooked in
scientific research (Narjisse, 1989). However, it has received
special attention in recent years (Benaissa, 1989) because
it evolves in environments with limited food resources and
ecoclimatic conditions (Meguellati-Kanoun et al., 2018) and
where rearing other animal species would be more expensive
(Senoussi et al., 2017). The Algerian camel population was
estimated to be 416,519 head in 2020 (FAOSTAT, 2020). The
Tindouf region (Fig 1) is in the western Sahara, in Algeria’s
central geographical area for camel breeding and has
approximately 64044 heads (MADR, 2021).

Zoometry is the calculation of the live weight of an
animal based on simple body measurements. This estimate
is based on regression equations with highly correlated
animal measurements (Graber, 1966 in Babelhadj et al.,
2016a; Boujenane, 2019). This research was part of a larger
effort to characterise and standardise local populations
(Oulad Belkhir et al., 2013; Babelhadj et al., 2017). The aim
was to compare and determine biometric measurements

from a homogeneous group of adult male and female camels
from the Reguibi population.

MATERIALS AND METHODS
Animals
The Reguibi camel is a long, energetic and harmonious
animal. It is 2 - 2,15 m tall. It is used for racing and remote
travel. The head is elongated and carried high on a long,
tapered neck with a flat forehead. The ears are small. The
hump is relatively developed, high and well extended at the
base. Limbs are long, strong and muscular. The coat is short
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and thin, it is longer on the shoulders of the males. It is an
excellent rustic saddle animal. It can be used in all terrains.
It served in the army run under the name of Mehari. This
name designates very racy animals (Meyer, 2023). It lives
in the western Sahara and south of Oran (Bechar, Tindouf)
(Benaissa, 1989).

The Reguibi population took centuries to develop its
rusticity (Fig 2), gradually adapting to the very restrictive
natural conditions in the region. Highly esteemed in
Tindouf, it is also the symbol of the R’GUIBET tribe, whose
ancestor was Sidi Ahmed R’GUIBI. That is why most
breeders rely on this population to renew their herd. The
breeders are still required to protect this camel population.
Due to its average size and milk production, it is used for
saddling (Harek et al., 2017).

This preliminary work involved 60 adult dromedaries,
30 males and 30 females, all belonging to the Reguibi
population. They were over 5 years old and were slaughtered
at the communal slaughterhouse in Tindouf (southwest
Algeria) between June 2020 and September 2022.

Method
For each sex, two age classes were formed: animals
between 6 and 10 years of age, called young adults (JA)
and animals over 10 years of age, called adults (A). For
each individual, four biometric measurements were taken
before slaughter: height in the withers (W), thoracic
circumference (TC), abdominal circumference (AC) and
substernal void (SSV). The three measurements were used
to estimate the live weight of the animal (LW) according
tothe BOUE biometric formula:

LW = 53  TC  AC  W

The carcass weight for each animal was also recorded.
Height in the withers (W), substernal void (SSV) and

chest (C) were measured in metres using a 2.5 m height
gauge (Fig 3). The following formula was used to calculate
the substernal void:

W - C = SSV
The thoracic circumference (TC) at the straps’ passage,

the sternal callus and the abdominal circumference (AC)

were all measured with metric tape and the hump was
included. The biometric formula of Boue (1949) was used
to calculate a live weight (kg):

LW (kg) = 53*TC*AC*W

This formula is the most commonly used to compare
different populations in the Maghreb dromedary (Babelhadj
et al., 2016b). The teeth were examined to determine the
age. Experienced camel drivers and butchers used this
method. Height and body circumference measurements
were taken to the nearest centimetre. The precision of the
live weight (LW) and carcass weight (CW) was done to the
nearest kilogram. The evolution of the substernal gracility
index with age was studied.

Statistical analysis
Statistical data was processed using R computer software
for the measured variables or indices. The statistical
parameters of position (mean, minimum, maximum) for each
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Fig 2: Reguibi camel in the Tindouf region (Algeria); left adult male, right adult female.

Fig 1: Geographical location of Tindouf region, Algeria.
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measured variable were calculated in the male and female
samples, respectively. The standard deviation estimated the
variability σ and the CV coefficient of variation:

The ratio between the standard deviation σ and the mean m),
the latter allowing to remove the unit of measurement.

RESULTS AND DISCUSSION
Males had a higher average value for all variables than
females (Table 1). The mean values correspond to the
Reguibi population (n= 60) standards for adult and young
dromedaries weighing 476.7±87.14 kg live weight and
standing 1.89±0.11 m tall at the height at withers. These
findings show that the Reguibi population is heavier and
longer than the Saharoui (n= 60) and Targui (n= 60),
weighing 462.6±84.4 kg and 466.2±73.8 kg live weight for
withers heights of 1.82±0.08 m and 1.88±0.07 m, respectively
(Babelhadj et al., 2016). According to (Boujenane, 2019)
No method is perfect, but when a scale is unavailable for
determining a camel’s weight, the formula of Field (1979),
where estimated weight (kg) = 6.46  10-7  (HW + CG + HG)
3.17, appears to be the best choice. At reverse, the formula
of Wilson (1978) seems to be inaccurate and therefore,
unreliable, raising the issue of its applicability. According to
(Diop et al., 2020), the measurement of head width is very
rarely ensured, only body measurements have been taken
into account. The measurement data included different
dromedary breeds from Morocco (Boujenane et al., 2019),
Algeria (Oulad Belkhir et al., 2013), Tunisia (Chniter et al.,
2013), Sudan (Ishag et al., 2011), Ethiopia (Yosef et al.,

2018; Legesse et al., 2018), Nigeria (Tandoh and Gwaza,
2017), Saudi Arabia (Abdallah and Faye, 2013), Pakistan
(Ghiasuddin Shah et al., 2014) and India (Kohler-Rollefson,
2011) where the abdominal circumference measurement is
missing from all publications. The standard deviation of linear
biometric measurements was very low in the study
population and high in weight measurements.

Reguibi camels aged 5 years weighed 445.7±63.0 kg
for a withers height of 1.84±0.09 m and a substernal void
average of 1.05±0.08 m (Table 2). To compare the average
performance measurements of camels from three
populations, the Reguibi is heavier and longer than the two
previously studied populations, the Sahraoui and the Targui
(Babelhadj et al., 2017). On the other hand, the camels of
the steppe camel population were heavier and more doubtful

 

Fig 3: Visualization of the measurements made on the animals.

(W: withers; TC: thoracic circumference; AC: abdominal
circumference; C: chest; SSV: sub-sternal void = W-C).

Table 1: Biometric parameters of male Reguibi camels in Algeria.

Statistical parameters W VSS TC AC C SGI LW

n 30 30 30 30 30 30 30
µ 1.94 1.08 2.05 2.39 0.85 1.28 508
Minimum 1.75 0.86 1.8 1.92 0.7 0.83 329
Maximum 2.16 1.3 2.47 2.94 1.03 1.86 831
σ 0.10 0.09 0.16 0.22 0.08 0.19 97.3
CV % 5.05 8.62 7.85 9.07 9.19 14.7 19.2

W: Withers; VSS: Substernal void; TC: Thoracic circumference; AC: Abdominal circumference; C: Chest; SGI: Substernal gracility
index; LW: Live weight; σ: Standard deviation; CV: Coefficient of variation.

Table 2: Biometric parameters of female Reguibi camels in Algeria.

Statistical parameters W VSS TC AC C SGI LW

n 30 30 30 30 30 30 30
µ 1.84 1.04 1.96 2.32 0.80 1.32 446
Minimum 1.75 0.94 1.78 1.92 0.7 0.96 317
Maximum 2.1 1.3 2.1 2.7 1.01 1.64 562
σ 0.10 0.08 0.09 0.20 0.07 0.15 63.0
CV % 5.37 7.46 4.62 8.63 8.69 11.4 14.1

W: Withers; VSS: Substernal void; TC: Thoracic circumference; AC: Abdominal circumference; C: Chest; SGI: Substernal gracility
index; LW: Live weight; σ: Standard deviation; CV: Coefficient of variation.
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than the Reguibi 482.59±59.99 for a height at the withers of
1.71±0.09 m (Babelhadj et al., 2021). In a study similar to
those of Oulad Belkhir et al. (2013), the abdominal
circumference of the Saharaoui was 1.638±0.199 and the
Targui was 2.200±0.258, while the Reguibi was larger at
2.350±0.210 (Table 3). Adult females and young adult males
overlaped. However, the two classes (young adult females
and adult males) were separated from the young adult males
classes (Fig 4).

CONCLUSION
This study allowed us to deepen for the first time the
knowledge of the Algerian dromedary population, which is
highly prized by the Reguibette breeders of the region and
voracious in dromedary meat. This research has allowed
us to better characterize the Reguibi population biometrically.
Its size was compared to the Sahraoui, Targui and steppe
camel populations. Several important characteristics of
these dromedaries were also identified from the biometric
analyses. In terms of size, the results show that the Reguibi
camel is an excellent saddle animal. Furthermore, it is an

Table 3: Biometric parameters of Reguibi camels (total population) in Algeria.

Statistical parameters W VSS TC AC C SGI LW

n 60 60 60 60 60 60 60
µ 1.89 1.06 2.01 2.35 0.83 1.30 477
Minimum 1.75 0.86 1.78 1.92 0.7 0.83 317
Maximum 2.16 1.3 2.47 2.94 1.03 1.86 831
σ 0.11 0.08 0.14 0.21 0.08 0.17 87.1
CV % 5.76 8.24 6.86 8.91 9.53 13.1 18.3

W: Withers; VSS: Substernal void; TC: Thoracic circumference; AC: Abdominal circumference; C: Chest; SGI: Substernal gracility
index; LW: Live weight; σ: Standard deviation; CV: Coefficient of variation.

Fig 4: Principal component analysis (PCA) Four-class dispersion with ellipses.

important milk producer with a high gracility index, which
explains the attachment and preservation of the breeders
of this population.
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