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Abstract

Animal welfare is an important topic for consideration within every livestock husbandry sector. Welfare frameworks
have recently been developed for intensively and semi-intensively husbanded dromedaries. These do not fit the
reality of dromedaries under pastoral husbandry, and no specific analysis exists on dromedary welfare when reared
under pastoral nomadic conditions. This article examines the existing husbandry practices utilised by nomadic
pastoralists with the aim of improving the understanding of dromedary welfare in a nomadic pastoral husbandry
system.
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Introduction
The dromedary (Camelus dromedarius) or one-humped
camel or simply camel is a widely distributed, common
livestock species with a total world population, including
the less common Bactrian camel (Camelus bactrianus)
with which it hybridises easily (Dioli 2020, Imamura
et al. 2017) exceeding 35 million heads (FAOSTAT
2020, Faye 2020). Camels are mainly used as a source of
milk and meat in semi-intensive settings in peri-urban
areas of many countries (Baidar et al., 2003, Fawi et al.
2017, Kuria et al. 2016, Nahid and Hadeel 2017, Schwartz
and Dioli 1992) and in intensively managed systems in
localised situations in UAE (Nagy and Juhasz 2016) and
other countries (https://www.kamelenmelk.nl/en/camel-
milk/, https://www.camilkdairy.com.au/). However, the
overwhelming majority of camels are reared in a pastoral-
ist nomadic environment (Schwartz and Dioli, 1992, Al
Ani 2004a). Camel husbandry practices in these environ-
ments are very different from practices adopted in modern
semi-intensive/intensive camel farming systems. They
have evolved over thousands of years (Uerpmannh 1999),

dictated by the necessity of ensuring the survival of camel
herders in a challenging and unforgiving environment.
Many of the husbandry practices adopted in nomadic pas-
toral areas do not follow animal welfare guidelines
adopted in Western livestock systems. To help in better
understanding this reality, the author catalogues dromed-
ary husbandry practices witnessed among nomadic pas-
toral communities of various African, Middle East and
Asian countries and analyses their relationship with
Western-based animal welfare guidelines.

A general review of livestock welfare concepts
Livestock welfare is a discipline encompassing several as-
pects of animal care from the physical and mental life of
livestock to their physiology, productive functions and
adaptations to various environments and their chal-
lenges. Animal welfare can be interpreted as the inter-
relationship between suffering, environment, life expect-
ancy, responsiveness and stereotypical behaviour (Broom
1991). This led to the concept of animal welfare as an
overlapping of three broad components: basic health and
functioning, normal feelings with the absence of negative
states, and natural living (Fraser et al. 1997, Fraser
2008). Livestock welfare is an essential requisite in
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modern livestock keeping, and it has been endorsed by
the World Organisation for Animal Health with the
Adoption of 10 ‘General Principles for the Welfare of
Animals in Livestock Production Systems’ (OIE, 2012).
Welfare concepts have been further clarified with the de-
velopment of the so-called Five Freedoms: freedom from
hunger (and malnutrition) and thirst by ready access to
fresh water and nutritious diet; freedom from discomfort
(absence of physical and thermal discomfort) by provid-
ing shelter and comfortable resting areas; freedom from
pain, injury and disease by prevention or rapid diagnosis
and treatment; freedom to express normal behaviour by
providing sufficient space, proper facilities and company
to be able to express most natural patterns of behaviour;
and freedom from fear and distress by ensuring condi-
tions and treatment which avoid mental suffering
(https://webarchive.nationalarchives.gov.uk/2012101
0012427/http://www.fawc.org.uk/freedoms.htm) (Farm
Animal Welfare Council 2012, Mellor 2004, 2012, 2017,
Mellor et al. 2009, Mellor and Beausoleil 2015, Mellor and
Reid 1994, Mellor and Stafford 2001). More recently, this
model has been further developed to include human-
animal interactions (Mellor et al. 2020). Unfortunately, not-
withstanding this increased awareness of animal welfare,
the camel has not received much attention (Pastrana et al.
2020). Large camelids (C. dromedarius, C. bactrianus) are
not mentioned in the Animal Welfare Section 7 of the Ter-
restrial Animal Health Code of the World Organization of
Animal Health/OIE (OIE 2019) nor in the welfare assess-
ment protocols developed by the EU Welfare Quality® re-
search project (Welfare Quality Network 2009). Currently,
only three articles have been published on camel welfare,
all on camels kept under semi-intensive management
(Padalino and Menchetti 2021, Pastrana et al. 2020, Previti
et al. 2016) with no reference at all to camels kept under
extensive nomadic pastoralist management.

Baseline realities of dromedary husbandry among
nomadic pastoralists
Free-range livestock keeping in semi-arid areas has
evolved in response to unpredictable levels of rainfall
within an annual cycle of dry and rainy seasons (Western
and Finch 1986). The availability of livestock forage is
therefore irregular, and livestock are regularly exposed to
periods of hunger during the dry/winter season or starva-
tion in case of drought. Livestock night enclosures, when
provided, are often very basic, and livestock are routinely
exposed to thermal and predator stresses (Schwartz and
Dioli 1992). In arid areas, livestock access to drinking
water is often severely limited, as watering points are nor-
mally several walking days away from the grazing areas, so
all livestock, particularly in the dry season, are regularly
exposed to thirst. In addition, nomadic pastoral areas are
often too remote to be provided with clinical veterinary

services, and therapeutical, anaesthetic and anti-
inflammatory drugs are rarely available (Köhler-Rollefson
et al. 2001). Diseases, parasites and the pain and distress
that can be associated with these pathogens are therefore
a regular common occurrence (Schwartz and Dioli 1992).

Review of common restraining practices
Short-term physical restraint of adult animals can be
achieved with a simple lip hold (Fig. 1a). For longer pe-
riods, various methods are adopted to physically restrain
dromedaries. A simple and widespread practice adopted
for a standing camel consists of flexing one front leg at
the carpal joint and tying it in such a position with a
rope (Fig. 1b). This will immobilise the animal in a
standing position while allowing it to couch if it feels the
need. Other common restraining practices consist of
tying both the front legs at knee height or over the fet-
lock (Fig. 1c–e). Front leg hobbles are also adopted par-
ticularly to control movements of aggressive males
during their rutting period, and in such cases, the hob-
bles are much sturdier and also tethered to a ground
stake with a rope several metres long (Fig. 1f–h). This is
an ancient technique used ubiquitously in all pastoral
areas of Africa and Asia for hundreds of years, as illus-
trations in historical manuscripts demonstrate (Fig. 2). If
a more complete immobilisation is required once a
camel is couched, a rope connected to a front leg is
passed over the neck and tied to the other leg, so neck
movement is severely limited (Fig. 3a). Among some
pastoralists, the propensity for aggressiveness of a male
in rut is controlled by applying a permanent tourniquet
in the throat area (Fig. 3b). A variety of leg restraints are
also used not to completely immobilise an animal but
simply to facilitate control of the animal, allowing the
camel to walk but hindering faster gaits. A common
method is to tie both legs on one side of the camel to
each other or to tie two camels together by their neck
with a loose rope (Fig. 3c, d). An additional method used
in camels who consistently escape the herd involves ap-
plying a very tight, thin rope over the fetlock of a front
leg. This area expands when weight is applied to the foot
during walking increasing the tightness of the rope.
While uncomfortable, it is tolerable in case of a normal
walk but will get much worse with a faster gait, persuad-
ing the animal to resume normal walking (Fig. 3e).

Welfare considerations on restraint practices
The restraining practices that are adopted to immobilise
camels are similar in many areas of the world (Schwartz
and Dioli 1992, Al Ani, 2004a, b, Rathore 1986, Ranjan
et al. 2017). The majority of practices are well-tolerated and
pose no risk for the animal’s welfare with the important
warning that any restraint should not be used for an exces-
sive length of time and that the material used in the
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restraining ropes not be abrasive. Ropes made with nylon
or other plastic material should not be used because they
can cause serious wounds (Fig. 1c–e). The methods of hob-
bling and tethering a bull in rut are of ancient origin (Fig.
2) and today are extremely widespread in all camel-raising
countries and ethnic groups. The practice should be of crit-
ical welfare concern because it constrains the camel’s nat-
ural behaviour and limits its freedom of movement and the
possibility of exercise. In addition, the limited range of
movement and the prolonged social isolation facilitate the
development of abnormal postures and behaviours typical
of camels kept in semi-intensive systems (Padalino et al.

2014). An additional tool of welfare assessment on the issue
of camel hobbling may be provided by noting the approach
used for another large animal: equids. The National Equine
Welfare Council (UK) considers the prolonged tethering of
horses a problem for their welfare (NEWC 2006). Similarly,
the prolonged or permanent tethering of animals such as
horses is forbidden by various legislation such as the 2020
Australian Prevention of Cruelty to Animal Regulation
(https://agriculture.vic.gov.au/livestock-and-animals/
animal-welfare-victoria/pocta-act-1986/victorian-codes-of-
practice-for-animal-welfare/code-of-practice-for-the-
tethering-of-animals-revision-2) and by the Australian

Fig. 1 Images of various camel restraints and control practices used by nomadic camel pastoralists in a variety of countries (Dioli 2012, 2013,
Schwartz and Dioli 1992). a Somalia. b, e Eritrea. c, d Sudan. f, h Kenya. g UAE
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Horse Welfare Protocol which state that “Tethering and
hobbling of horses should only be a short term practice”
and “hobbled horses should not be tethered” (https://www.
ashs.com.au/media/1802/horse-welfare-protocol-policy.
pdf). Ultimately, all restraining methods whose mode of ac-
tion is based on causing pain and discomfort (Fig. 3b, e)
represent a welfare concern because, while not causing per-
manent damage, they negatively affect the welfare of the
animal.

Review of common control practices
Control methods in dromedaries involve the use of vari-
ous headgear; however, the classic horse bridle with the
“bit”, the item that goes across the mouth of a horse, is
not suitable for use in dromedaries because it interferes
with lower jaw lateral movements during grazing/brows-
ing. The most widespread implement used for control is
a simple halter, or a rope tied to the lower jaw (Fig. 3e,
f). When more precise control of the animal is needed, a
variety of implements have been devised, all of them uti-
lising the sensitivity of the lips and nose area to mechan-
ical stimuli. Nose rings are commonly used in many
African countries while in Asia, nose plugs are the pre-
ferred option (Figs. 3g, h, 4 a, b) (Ranjan et al. 2017).
Occasionally, a simple thin rope tied to one of the lips
to exert control over the animal is sufficient (Fig. 4c).
Among Bactrian camel (Camelus bactrianus) pastoral-
ists, a much more radical implement is used. The nasal
septum is pierced between or just under the nostrils
with a thin implement, and a large wooden peg is per-
manently inserted once the wound is healed (Fig. 4e).

Welfare considerations on control practices
All styles of halters are welfare-compliant provided
that they are made up of a suitable non-abrasive ma-
terial and not left on permanently. Halters made of
nylon or plastic ropes should always be avoided be-
cause the material can easily cause serious skin
wounds (Fig. 4d). The use of nose rings and nose
plugs is a very ancient husbandry practice (Fig. 5) still
widely used today. Its welfare impact is negligible on
the condition that is not misused as a tool to physic-
ally restrain a camel. If used in such a way, it will
often result in traumatic lacerations of the area (Fig.
4a, b) particularly if the end of the “nose line” is too
robust and does not break in case of a sudden move-
ment of the animal. The use in many Asian countries
of a large wooden peg across the nasal septum in
Bactrian camels may be compared to the steel nose
“bull ring” inserted into the nasal septum to control
bulls and adopted in cattle husbandry practices world-
wide. The practice is a painful procedure and causes
considerable trauma to delicate anatomical structures,
therefore representing a serious challenge to the wel-
fare of the Bactrian camels. While it may be deemed
necessary, this practice should be carried out by a
veterinarian with the use of local anaesthetics and
with a proper post-operative procedure. This recom-
mendation is in line with what is advised for a similar
procedure in cattle by virtually all animal welfare
regulatory bodies and associations such as RSPCA
(https://kb.rspca.org.au/knowledge-base/what-does-the-
rspca-think-of-nose-rings-for-pigs-and-bulls/).

Fig. 2 Fettered camel and keeper, ascribed to Bizhad, late fifteenth century, Afghanistan, Herat, courtesy of the Freer Gallery of Art and Arthur M.
Sackler Gallery-Smithsonian. https://asia.si.edu/object/F1937.22/
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Review of common milking practices
Dromedaries are commonly used as milking animals;
however, their milk let-down reflex is not as well devel-
oped as in modern milking cattle, and the presence of
the calf is almost always required to stimulate milk let-
down (Dioli 1992). In addition, it is not unusual for first
parity lactating camels to resist being milked by trying to
avoid or kick the human milkers. To keep the camel sta-
tionary for milking, pastoralists frequently flex one
frontal leg at the carpal joint and tie it in such a position
with a rope (Fig. 4f). A camel in such a position is gener-
ally unable to kick. However, a more radical method to

prevent kicking consists of applying ropes on the rear
legs, over the knee joint or in the tarsal areas (Fig. 6a–c).
Dromedary biting attempts during milking are discour-
aged by attaching hanging wooden plugs to the ears.
Any quick movement of the camel’s head such as turn-
ing to her side to attempt to bite the milker causes the
implements to sway and hit the camel’s face confusing
her and deterring any further movement (Fig. 6d). The
camel lactation and milk let-down reflex are strongly
regulated by the presence of the calf. The death of a calf
usually means the absence of the milk let-down reflex
rendering milking impossible. Pastoralists can artificially

Fig. 3 Images of various camel restraints and control practices used by nomadic camel pastoralists in a variety of countries (Dioli 2012, 2013,
Schwartz and Dioli 1992). a Somaliland. b, f Kenya. c, d Eritrea. e Sudan. g Western Sahara. h India
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recreate a milk let-down reflex by, at the usual time of
milking, mechanically blocking the anus and briefly
stopping defecation. The implements commonly used
for this technique are two smooth flat pieces of wood
that are tied over each other trapping the skin surround-
ing the anus (Fig. 6e). The practice is widespread in all
camel-keeping pastoral cultures of the Horn of Africa,
and it likely originated by mimicking the practice of
“cow insufflation”: the technique of stimulating milk let-
down in cattle by blowing air into the cow’s vagina. This
custom is widespread and routinely used in Africa
(Dupire 1962, Evans-Pritchard, 1937, Schapera and

Farrington 1933), Arabia (Thomas 1932) and Asia
(Sierksma, 1962) (Fig. 7) and well-known since prehis-
toric times (Le Quellec 2011, Lucas 1989). The practice
of insufflation as a tool to provoke the milk let-down re-
flex has been proven to work because blowing air into
the vagina elicits a powerful stimulus for oxytocin re-
lease (Schams et al. 1982) that subsequently initiates the
milk let-down.
Camel calves are frequently kept with their mother. A

common method used by pastoralists to control the calf
milk offtake is to cover the udder with an “udder net” or
to cover the calf’s mouth with a net (Fig. 6f, g).

Fig. 4 Images of various camel restraints and control practices used by nomadic camel pastoralists in a variety of countries (Dioli 2012, 2013,
Schwartz and Dioli 1992). a India. b Sudan. c Somaliland. d UAE. e Kazakhstan. f Kenya
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Alternatively, one or all the udder teats are tied with thin
strips of bark or cloth to which a wooden spike is some-
times added to discourage the calf from suckling (Fig.
6h, i). These implements are left permanently on the
teats and briefly removed only when the camel needs to
be milked. Once the milking is finished the calf is
allowed to suckle for a short time, to empty the udder of
any residual milk, and then the teats are tied up again.

Welfare considerations on milking practices
An obvious welfare issue is the custom of blocking the
anus of a lactating camel who lost her calf to elicit the
milk let-down reflex. Among modern-day veterinary
legal establishments, the practice of “cow insufflation” is
not approved because it may cause discomfort to the
animal and, furthermore, is deemed unnecessary because
there are medicines registered for use to stimulate milk
let-down. Cow insufflation is therefore not listed as a
“recognised veterinary practice” by the Royal College of
Veterinary Surgeons UK (RCVS) because it is an “un-
comfortable procedure that will cause pain, suffering,
distress or lasting harm”. Indeed, in several Asian coun-
tries, cow insufflation or phooka or doom dev, as it is
known in India, Pakistan and Bangladesh, is a practice
forbidden to be performed in cattle and other milk animals
by various legislation against animal cruelty (India: http://
www.fao.org/faolex/results/details/en/c/LEX-FAOC039976/
#:~:text=59%20of%201960).,prevention%20of%20cruel-
ty%20to%20animals.&text=It%20rules%20for%20the%20ex-
periments,in%20circuses%20and%20other%20attractions;
Pakistan: http://www.fao.org/faolex/results/details/en/c/
LEX-FAOC064057; Bangladesh: http://www.fao.org/faolex/

results/details/en/c/LEX-FAOC035755/). Tying the teats to
prevent calf suckling also represents a welfare issue because
the routine ligature of the teats often causes tissue trauma
leading to udder pathologies such as mastitis or in serious
cases teat necrosis (Fig. 6j).

Review of common weaning practices
Camel lactation is exceptionally long, regularly lasting
over 12 months and often reaching 16 months (Dioli
2012), frequently extending into the late-term pregnancy
of the next calf. It is unhealthy for a lactating camel to
initiate a new lactation without any pause from the pre-
vious one. Allowing the lactating camel to reconstitute
her body reserves in the provision of the next lactation
is, therefore, important to ensure that the calf is weaned
at a reasonable time (i.e. 12–14 months). To stop a calf
from suckling, a common method used is tying all the
teats with a rope with a long wooden spike attached; this
ensures that the calf cannot grasp the teat and suckle
(Fig. 6k). Several alternative methods include rendering
the suckling uncomfortable to the mother, thus inducing
a strong avoidance reaction to the calf’s attempts to
suckle. This is achieved by adding sharp spiked imple-
ments to the head/lips of the calf so that when the calf
tries to suckle the udder, such implements will stab the
udder (Fig. 8a–c). Other systems consist of curtailing the
mobility of the calf lips therefore preventing the calf
from grasping the teat. This is achieved by tightly tying a
thin rope over one or both lips of the calf. The ensuing
stoppage of blood circulation in the area will cause loss
of sensitivity and motility of the lips preventing the calf
from grasping the teat to suckle (Fig. 8d). The calf lip

Fig. 5 A bassrelief from the audience hall of Persepolis showing a Bactrian camel being offered as a gift to the Persian king (c. 515 B.C.). Note the
use of a nose peg to lead the animal (Dioli 2013)
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mobility can also be restrained more crudely by stitching
the lips together (Fig. 8e). If such systems fail, more
drastic methods can be adopted, all based on creating
pain avoidance behaviour in the calf. A painful wound,
made by cutting a strip of skin or burning, is made over
the muzzle lip/nostrils areas of the calf. When the calf
attempts to suckle, the wound, in contact with the
udder, causes pain and forces the calf to abandon suck-
ling (Fig. 8f–h). Alternative strategies to stop suckling
consist of interfering with the tongue contraction move-
ment that produces suction over the teat. This is
achieved by placing a wooden peg across the mouth over

the tongue kept in position by tying the sides with a
rope passing under the jaw of the calf (Fig. 8i). Another
effective, albeit cruel method to stop the tongue suction
contractions uses a longitudinal cut across and over the
upper middle part of the calf tongue just a few milli-
metres under the tongue mucosa (Fig. 8j). Hairs are
inserted into the wound to ensure that the wound will
not heal too quickly. The wound will cause pain when-
ever the tongue is contracted to produce suction for
suckling. In areas where grazing is the only forage avail-
able, a simple implement consists of tying the calf halter
with a short rope to a front foot; the weaning calf will be

Fig. 6 Images of various camel milking and weaning practices used by nomadic camel pastoralists in a variety of countries (Dioli 2012,2013,
Schwartz and Dioli 1992). a, c, d Kenya. b, g, h, k Eritrea. e Ethiopia. f Western Sahara. i Somalia. j Sudan
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able to graze but not to raise his head to reach the udder
(Fig. 8k).

Welfare considerations on weaning practices
Many of the weaning methods used in camel pastoral
areas mimic the common anti-suckling devices used in
Western husbandry practice. Such implements consist of
a nose weaning ring clamped to the septum with spike ex-
tensions that prevent the calf from nursing its mother be-
cause she will move away to avoid the spike when the calf
tries to suckle. This weaning method is not ideal from an
animal welfare perspective, but allowing the calf and the
mother to remain in close physical contact is less stressful
and is preferable to an abrupt separation or even to fence
separation. However, any anti-suckling device based on
such a system is acceptable only if it does not cause pain
to the calf and does not prevent grazing. Unfortunately,
many of the anti-suckling devices used by pastoralists do
not respect such fundamental animal welfare criteria,
causing pain and severe discomfort to the calf and there-
fore are not acceptable from a welfare point of view.

Review of common calf acceptance and fostering practices
In the dromedary, calf presence and its suckling action
are essential requirements for an abundant and long lac-
tation (Dioli 2012). A calf death or rejection, a relatively
common occurrence, may therefore negatively impact or

even completely stop the lactation of its mother. Pasto-
ralists have therefore developed numerous strategies to
induce a camel who has rejected her newborn to accept
it back or foster an unrelated calf. The simplest method
consists of isolating the mother with her newborn calf in
a simple enclosure some distance away from the herd,
and then at sunset, a disguised herdsman stages the ac-
tion and vocalisation of a predator attempting to enter
the enclosure. The predator threat strongly stimulates
the herd instinct of the mother encouraging her to bond
with her calf. Another common method adopted is to
limit the movements of the mother by tying her rear legs
and often also her front legs to limit her ability to reject
and so facilitating the calf access to her udder for suck-
ling (Fig. 9a). A similar approach of movement limitation
of the mother is adopted by flexing one of her front legs
and tying it to the opposite leg (Fig. 9b). A slightly differ-
ent method includes not only limiting the movements of
the mother but also adding an element of mild discom-
fort by bending the fetlock of one front leg and tying it
in an uncomfortable position with a tight rope (Fig. 9c).
If none of these systems is successful, a more radical
technique can be used. The method consists of occlud-
ing the anus by trapping the skin surrounding the anus
using two smooth flat pieces of wood tied over each
other and by partially blocking the nostrils by wrapping
stripes of bark around them (Fig. 9d–f) (Dioli 2012,

Fig. 7 Engraving from the book by Peter Kolb illustrating the practice of cow insufflation in his description of the “Hottentos” of the Cape (after
Kolb 1719: 468) https://www.digitale-sammlungen.de/de/view/bsb11056194?page=523
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Schwartz and Dioli 1992). The implements are left in
situ for several hours and removed swiftly as soon the
camel exhibits a milk let-down reflex and allows the calf
to suckle. The explanation behind the practical success
of such unusual husbandry practice is not only explained
by the fact that these implements cause serious discom-
fort and pain to the mother so numbing her efforts to
reject the calf, but most importantly by the establish-
ment of the “Ferguson reflex pathway” (Ferguson 1941).
The pressure of the mass of faecal content accumulating
in the blocked intestines causes vaginal/uterine stimula-
tion and the physiological production of oxytocin with

subsequent initiation of the milk let-down reflex
(Schams et al. 1982). Among some pastoralists, this
technique is modified, and instead of partially closing
the nostrils, a rope is passed through the perforated
nasal septum and then tied to a tree in an unnatural
high position while the anus is blocked simply by tying a
rope around the extended folds of the skin surrounding
the anus (Fig. 9g). Occasionally, when the calf is born
already dead, the adoption of a foster calf is achieved by
restraining the mother and wrapping her head with a
blanket to impede any vision and any contact with her
dead calf. Subsequently, the freshly expelled placenta is

Fig. 8 Images of various camel milking and weaning practices used by nomadic camel pastoralists in a variety of countries (Dioli 2012,2013,
Schwartz and Dioli 1992). a, j Somalia. b, c, e, h, i Sudan. d, f, g Kenya. k UAE
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used to wipe the coat of a foster calf who then is placed
in front of the camel while simultaneously removing the
blindfold (Fig. 10a).

Welfare considerations on calf acceptance and fostering
practices
From a welfare point of view, the only tolerable practices
to induce calf acceptance and fostering are the ones that
are based purely on enhancing the maternal instinct
without using painful procedures. The time-limited use
of restraining ropes on the mother to facilitate the calf
nursing is also acceptable. However, all calf acceptance/

fostering techniques causing pain, psychological suffer-
ing, distress or lasting harm due to the risk of injury and
infection, such as any artificial technique to provoke the
development of the “Ferguson reflex pathway”, are ser-
ious violations of animal welfare and are not acceptable.

Review of common packing and riding practices
Dromedaries are regularly used in pastoral nomadic
areas as packing and riding animals (Fig. 10b, c). There
are multiple riding and packing saddle styles positioned
variedly over the withers, the hump or the lumbar areas
(Dioli 2013). Information about the riding/carrying

Fig. 9 Images of various camel milking and weaning practices used by nomadic camel pastoralists in a variety of countries (Dioli 2012,2013,
Schwartz and Dioli 1992). a UAE. b, c, g Kenya. d–f Somalia
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performance of dromedaries relies largely on the prac-
tices adopted during colonial times by various military
armies. Riding dromedaries used by Egyptian, Pakistani,
Indian, Sudanese and Australian Camel Corps were re-
ported to carry an average of 160 kg for distances vary-
ing from 40 to 65 km/day for several days consecutively
(Wilson 1984, Bakht Baidar et al. 2003). Exceptional per-
formances with dromedary capable of being ridden for
130 km in 1 day, 220 km in 2 days or 640 km in 4 days
were reported (Gauthier-Pilters and Dagg 1981, Leese
1927). Pack dromedaries are commonly used for jour-
neys of 30–60 km daily interrupted by few hours of rest,

with load weights varying from 108–113 kg for light
body weight dromedaries (450 kg bw) to 175–200 kg or
300–430 kg for heavier body type dromedaries (550–600
kg bw) (HMSO 1956, Plassio 1912, Droandi 1936, Great
Britain War Office 1913, Gleichen 1888, Moore 1921,
Marsh 1856, Leonard 1894, Leitch 1940).

Welfare considerations on packing and riding practices
The most common welfare issue in riding and packing
dromedaries is the development of pressure sores, par-
ticularly in body areas where the skin is directly covering
bony prominences such as the withers and the

Fig. 10 Images of calf adoption, packing, riding, and slaughtering practices used by nomadic camel pastoralists in a variety of countries (Dioli
2012,2013, Schwartz and Dioli 1992). a Western Sahara. b Somaliland. c, e Sudan. d Eritrea. f–h Kenya
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transverse lumbar processes (Fig. 10d, e). The most fre-
quent reasons for the development of saddle sores are
the incorrect use of insufficiently padded saddles, non-
symmetrical load placement and the excessive weight of
the load and/or the prolonged riding/carrying activity.
At present, there are no rational criteria to determine
the loading capacity limits of the dromedary with respect
to animal welfare. The limits of a riding/packing load
and of daily distance that can be covered by dromedaries
are heavily influenced by the breed type, body weight,
age of the animals and importantly by the terrain and
the availability of grazing on the route. Comparisons
may be made with horses, another livestock used for rid-
ing and packing. In horses, a loading capacity limit of
20% to a maximum of 30% of their body weight has been
scientifically confirmed using accelerometer-based gait
analysis associated with measurement of the midway cir-
cumference of the third metacarpal bone (Matsuura
et al. 2013, Garlinghouse and Burill 1999, Garlinghouse
et al. 1999). In the absence of scientific studies indicating
loading limits for dromedaries, practical approaches may
be adopted. Useful guidelines were mentioned by Bergin
regarding the rate of travel (km/day) versus duration of
the travel (days): a higher rate of travel will be associated
with a shorter duration of travel (Bergin 1995, 2:3), and
overworked dromedaries necessitate prolonged periods
of complete rest (Leonard 1894, Bergin 1995). In prac-
tice, daily travel of 40–50 km, equivalent to 8–10 h of
work, is the maximum distance that can be sustained for
longer periods without injury to the animal. Welfare as-
sessment of excessive utilisation of packing/riding drom-
edaries may be done by utilising the level of increased
physiological parameters such as rectal temperature,
heart rate and rate of respiration. However, it is also
possible to evaluate the level of exertion of dromedaries
by observing the extent and level of sweat patches on
the chest and inguinal areas, foaming at the mouth,
watery nasal discharge, lacrimation, incoordination and
the tendency to couch down as soon as there is a stop
(Bhatt et al. 2002, Dharm Pradeep and Tiwari 2005, Roy
et al. 1992, Roy and Tiwari 2010).

Review of common slaughter and other practices
In all pastoral areas, dromedaries are routinely slaugh-
tered for human consumption, although less commonly
than small ruminants. Slaughtering is carried out by
restraining the animal in a couched position, his neck
bent forcibly to the side, then cutting the jugular vein
and carotid artery with subsequent exsanguination and
death. However, contrary to other livestock species, the
blood vessels are not cut at the throat area but at the
base of the neck (Fig. 10f, g). Today, this is the accepted
method for dromedaries, and the throat cut is only
rarely recommended, although in historical times, it was

more common (Fig. 11) (Herrmann and Fisher 2004,
Qāsim, 1236-1237). Occasionally, among people of non-
Muslim faith, camels are also utilised to provide blood
as a source of food by piercing the jugular vein with a
small sharp arrowhead and collecting a variable but sub-
stantial amount of blood (Fig. 10h).

Welfare considerations on slaughter and other practices
For obvious practical reasons in a nomadic set-up,
dromedaries are slaughtered in the field and not in a
slaughterhouse. In pastoral areas, effective camel re-
straint is well practised, and the inhumane practice of
severing the Achille tendon to immobilise the camel
used in some modern slaughterhouses is never adopted
(Guya and Neme 2016, Seid et al. 2017). The over-
whelming majority of nomadic camel owners profess the
Muslim faith, so slaughtering, although done in “field
conditions”, is not casual but carried out according to
the precise requirements of the Islamic faith specified in
the Qur’an and Hadith: Halal slaughter—Arabic for per-
missible. The Halal slaughtering procedure requires that
the animal must be fully conscious, therefore not
stunned, at the time of slaughter and be killed by rapidly
severing both the carotid arteries and jugular veins with
a sharp knife. The absence of stunning prior to slaugh-
tering the animal may raise doubt about such practice
and has been a complaint of animal welfare advocates.
In this regard, it must be pointed out that the cutting of
the carotid arteries and jugular veins causes rapid loss of
consciousness due to swift exsanguination and conse-
quent hypoxia of the brain. This method is therefore
judged to be humane by the American Medical Veterin-
ary Association guidelines for the human slaughter of
animals (AVMA, 2016). Nevertheless, there is a growing
general consensus that the cutting of a throat in a con-
scious animal has a negative effect on animal welfare. To
address this concern, an increasing number of facilities
adopt a non-lethal or reversible stunning, rendering the
animal unconscious and minimising the pain and dis-
tress caused by the act of slaughter. The practice of a
pre-slaughter reversible or head only, a form of stunning
in which the animal is not killed but simply rendered in-
sensible to pain before the throat cut is done, has been
accepted by numerous Muslim-majority countries who
continue to issue religious rulings (Fatwa) to approve
the practice (Fuseini et al. 2016, Nakyinsige et al. 2013,
Kadim et al. 2013). In addition, it is worthy to note that
the Court of Justice of the EU has ruled on 17 December
2020 that EU member countries could impose non-
lethal stunning before the ritual slaughter of animals in
order to promote animal welfare, without infringing the
rights of religious groups (CJEU 2020). Reversible stun-
ning is also accepted Halal when is done immediately
after the throat is cut (Australia: https://kb.rspca.org.au/
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knowledge-base/what-is-halal-slaughter-in-australia/) be-
cause it has been deemed acceptable by many Muslim
religious authorities (Nakyinsige et al. 2013). The use of
blood from live dromedaries as a source of food is sel-
dom done among pastoralists being the majority fol-
lower of the Islamic faith which prohibits the
consumption of blood. When it is done, it may be con-
sidered detrimental to the welfare of the animal because
it subjects it to a painful procedure that is routinely not
performed according to strict hygienic conditions. Blood
harvesting from live animals in a pastoral setting may
also be done too frequently resulting in anaemia because
it rarely follows the general criteria of removing no more
than 15–20% of circulating blood volume, or 1–2% body
weight or 3–6 l for horses, in any 4–8 weeks period (An-
onymous 2009, WHO 2017).

Review of common traditional ethnoveterinary
treatments
Provision of veterinary services in remote pastoral areas is
challenging, often consisting only of annual vaccinations.
Clinical interventions utilising modern drugs are seldom
available. To address this problem, a rich and complex
array of ethnoveterinary treatments and husbandry prac-
tices have been developed over the course of thousands of
years to treat a variety of livestock pathologies (Schillhorn
van Veen 1997). Plant-based bioproducts are widely utilised

for the treatment of a variety of livestock ailments (Abbas
et al. 2002, Basheir et al. 2012, Catley and Mohammed
1996, Davis et al. 1995, Gupta et al. 2015, Kletter et al.
2008, Köhler-Rollefson et al. 2001, McCorkle and Mathias-
Mundy 1992, Raziq et al. 2010, Volpato et al. 2005, Volpato
and Puri 2014). However, equally if not more widespread is
the practice of burning the skin over certain areas of the
animal body with hot irons (Fig. 12a). Branding, firing or
thermocautery is used to treat a myriad of pathologies from
respiratory infection (Fig. 12b) and musculoskeletal
problems (Fig. 12c–g) to traumatic wounds (Fig. 12h)
and congenital conditions like goitre (Fig. 13a) (Abdelhadi
et al. 2011, Agab 1998, Catley and Mohammed 1996,
Gebreyesus et al. 2014, Mathan-Kumar et al. 2012,
Namanda 1998, Volpato and Howard 2014, Volpato
et al. 2005). In addition to these uses, branding is the
preferred method of marking for ownership and tribal
affiliations (Fig. 13b) (Landais 2001, MacMichael
1913, Ohta 1987, Waddington 1974) and for aesthetic
modifications (Fig. 13c) (Dioli 2018). Other ethnove-
terinary treatments commonly carried out among pas-
toralists are bone setting although essentially only for
calves (Fig. 13d, e) and “bloodletting” to treat swollen
areas, chronic diseases or infertility problems (Fig.
13f, g) (Antoine-Moussiaux et al. 2007, McCorkle and
Martin 1998, Namanda 1998, Seele 2017, Abbas 1997,
Abbas et al. 2002, ElMahi and ElMahi 2014, Schwabe

Fig. 11 A page from “The Maqamat al Hariri” date 1236-37 A.D. showing the slaughtering of a dromedary by a cut in the throat area. This is the
incorrect way of slaughtering a dromedary. Courtesy of National Library of France. Manuscripts Department. Arab
5847. http://gallica.bnf.fr/ark:/12148/btv1b8422965p
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and Kuojok 1981). Radical treatments are occasionally car-
ried out to remove necrotic body areas. A common one is
in the area around the nostrils where massive infestations
of the nose tick Hyalomma dromedarii often damage the
tissue so severely to cause gangrene (Fig. 14a) (Dioli et al.
2001). In some areas of western Africa, Mauritania, a sliver
of skin is removed as a form of tribal/ownership marking.
Castration is regularly carried out by restraining the
animal on the side, cutting the scrotum and manually
removing the testis by cutting all tissues and blood
vessels without any form of ligature to control hae-
morrhages (Fig. 14b, c).

Welfare considerations on traditional ethnoveterinary
treatments
The use of plants instead of allopathic medicines does
not represent a welfare issue except perhaps when using
excessively forceful administration methods. The prac-
tice of branding/firing/thermocautery as a treatment for
pathological conditions should be considered a detri-
mental practice because it is undoubtedly painful and
causes very visible injury to the animal. In addition, the
practice is unnecessary because it has not been proven
effective to treat acute or chronic musculotendon injur-
ies (Silver et al. 1983). Various veterinary associations

Fig. 12 Images of various ethnoveterinary treatments used by nomadic camel pastoralists in a variety of countries (Dioli 2012,2013, Schwartz and
Dioli 1992). a, b, f, g Kenya. c–e, h Somalia. f, g Kenya
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worldwide such as the American Association Equine
Practitioners (AAEP), the Canadian Veterinary Medical
Association (CVMA), the Royal College Veterinary Sur-
geons (RCVS, UK) and the Australian Veterinary Associ-
ation (AVA) to mention a few, no longer support the
use of thermocautery (Anonymous 2013, 2020, Jepson
2012). Australia bans horses that have had a thermocau-
tery procedure from competitions (Anonymous 2021).
The increasing consensus is that firing is unethical and
should be banned on welfare grounds (Jepson 2012,
Harris 2012). In some countries, such as the UK, the
procedure may be a violation of the Animal Welfare

Act 2006 (Anonymous 2011) or in Australia listed as
a “prohibited procedure” (POCTA Act 2020). Brand-
ing as a form of establishing ownership as is often
done in cattle is tolerated. However, concern is grow-
ing about its impact on animal welfare, and it is in-
creasingly discouraged or recommended to be used
together with pain relief therapy because of pain and
distress for the animal (AVMA 2011, NFACC 2013,
New Zealand Government 2018a). The consensus re-
garding surgical castration is that as a surgical pro-
cedure, it induces pain and physiological stress in
animals of all ages. Legislation exists in many

Fig. 13 Images of various ethnoveterinary treatments used by nomadic camel pastoralists in a variety of countries (Dioli 2012,2013, Schwartz and
Dioli 1992). a, f Sudan. b UAE. c, e Kenya. d Ethiopia. f Sudan. g Somalia
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countries strictly regulating animal surgical procedures
such as the UK Animal Welfare Act (2006) requiring that
castration be done with appropriate use of anaesthesia
and analgesia so that pain and stress are minimised
(AVMA 2014, New Zealand Government 2018b).

Discussion and reflections on pastoralism and
livestock welfare issues
There is no doubt that animal welfare is a fundamental
part of any livestock production system. However, the
livestock welfare assessment protocols have been devel-
oped for intensive or farm-based livestock production
systems and cannot be used to evaluate welfare issues
for extensively managed livestock (Kaurivi et al. 2020).
An understanding of the livestock husbandry practices
adopted by pastoralists to survive and thrive in arid eco-
systems is a prerequisite to a realistic assessment of the
welfare of dromedaries kept in such environments. The

Five Freedoms paradigm expressed by the Farm Animal
Welfare Council must therefore be put in the perspec-
tive of livestock raised in arid environments under no-
madic management. Specifically, the author believes that
the following reflections on the “Five Freedoms” should
be considered:

� Freedom from hunger and thirst must take into
consideration that dromedaries are kept in
ecosystems dominated by a severe fluctuation of
available forage and feed , and droughts are a
common occurrence. Dromedaries are therefore
routinely and “naturally” exposed to food scarcity,
and such welfare issues can only be partially
addressed or not at all by nomadic pastoralists.
Dromedaries are capable of tolerating thirst and are
exposed to it not because of cruelty but as a grazing
management tool to take advantage of pristine

Fig. 14 Images of various ethnoveterinary treatments used by nomadic camel pastoralists in a variety of countries (Dioli 2012,2013, Schwartz and
Dioli 1992). a KSA. b Mali. c Kenya
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grazing areas far from permanent watering points
(which are usually overgrazed). During the challenge
of the dry season in pastoral areas, dromedaries are
routinely trained to tolerate water deprivation of
10–12 days or even up to 30 days. In these times,
they will graze on fluid-rich but unpalatable plants
such as bitter apple (Colocynthis citrullus). While
admitting that nutrition deficiencies may occur in a
pastoral setting, it must also be admitted that the
modern provision of abundant and correct nutri-
tional fodder does not automatically equate to good
welfare (Manteca et al. 2008, Mattiello et al. 2019).
Nutritional difficulties commonly occurring in arid
pastoral areas are balanced by the positive reality
that free-range dromedaries can express their own
normal behaviour by choosing their preferred food
and using pleasurable environmental exploration ac-
tivities. Hunger/malnourishment issues are fre-
quently a reality for male dromedary calves because,
being less valued than female calves, they receive less
of their mother’s milk because the majority is taken
for human consumption. This welfare issue must be
put in the correct perspective: human survival has
obvious a precedence over calf survival.

� Freedom of discomfort must be put in context. It is
implicit that the husbandry system required by
nomadic livestock keepers cannot adopt permanent
livestock enclosures. The only enclosures used, but
not always, are simply built night corrals that, while
protecting against occasional predators, do not offer
protection from inclement weather and wind or
provide dromedaries with beneficial shaded areas
(Zappaterra et al. 2021). The obvious negative
element of the lack of proper protection from
inclement weather events must be balanced with the
awareness that dromedaries are a species that has
evolved in desert ecosystems, and their thermal
comfort zone is well adapted to tolerate the desert’s
large daily/seasonal temperature fluctuations and
lack of shade.

� Freedom of pain, injuries or disease is a cardinal
issue for animal welfare. However, the reality on the
ground is that in remote pastoral areas, modern
veterinary drugs such as pain-relieving anaesthetic
and analgesic as well as effective antimicrobial drugs
are seldom, if ever, available. Furthermore, when
available, such drugs are often too expensive or im-
properly stored and used, leading to the widespread
development of drug resistance. This situation is un-
likely to change in the foreseeable future. Ethnove-
terinary practices are therefore the only alternative
available even if painful or with uncertain efficacy.
The ubiquitousness of many diseases forces nomadic
pastoralists to intentionally expose their dromedaries

to specific diseases such as trypanosomosis, camel
pox and contagious ecthyma in an attempt to build
up their immunity (Cauvet 1925, Curasson 1947,
Higgins 1983, Köhler-Rollefson et al. 2001, Leese
1927). This practice is not limited to dromedary but
is also done for goats against CCPP and for cattle
against CBPP (McCorkle and Mathias-Mundy 1992,
Gebreyesus et al. 2014). Dromedary lactation is often
an essential food item for survival, and so calves, re-
quired to maintain a healthy and prolong lactation
in their mothers, are often kept alive even in case of
painful lesions that would warrant euthanasia.

� Freedom to express normal behaviour is probably a
welfare attribute that is likely to be better
implemented in a nomadic pastoralism set-up than
in the intensive or semi-intensive systems. Dromed-
aries kept by nomadic pastoralists are free-range, so
they have unlimited space to move at will and are
able to fully interact with the environment and with
other herd animals. While positive, it must be ac-
cepted that these aspects may also pose management
and care challenges to rapidly address eventual suf-
fering and illness (Vaarst and Kristensen 2000). It
should be noted as an important positive aspect of
the pastoral nomadic system: the more natural
mother-calf relationship. Dromedary newborn calves
are freely allowed to suckle their dam at will in the
first 2–3 months of their life, and afterwards, they
remain in close contact with their mother until their
weaning age at 12–18 months. Males in rut are still
limited in their freedom even in the nomadic pas-
toral set-up; however, this situation is limited to
their rutting period, and when it is finished, they re-
join the main herd. This does not happen in inten-
sive/semi-intensive dromedary farms where breeding
males are kept in separate individual paddocks.

� Freedom from fear and distress is difficult to
objectively evaluate in a nomadic pastoral set-up.
The reality of ensuring human survival in a harsh
ecosystem has shaped many of the dromedary hus-
bandry practices, and the ones causing fear and dis-
tress should be judged as necessary practices evolved
over thousands of years of dromedary keeping.
While the practices may be judged not to be welfare
friendly, time and local experience have proven
them to be the most effective in achieving the de-
sired objectives. Claiming that such practices are a
form of gratuitous cruelty fails to acknowledge that
the dromedary in almost all pastoral societies is
given special respect because it is considered Allah’s
gift to mankind and is mentioned in the Holy Qur’an
(Khalaf 2000). Dromedaries among pastoralists are
not simply livestock but the emblem of a myriad of
virtues. They are the subjects of a multitude of
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poems, proverbs, songs, metaphors and tales of wis-
dom of many camel pastoralist cultures all over the
world from West Africa to the Horn of Africa and
the Arabian Peninsula (Balehegn 2016, Kurpershoek
1994, Morin 1996, Pinto Cebrián, 1997, Sowayan
1985, Xange and Abokar 1987).

Most of the modern welfare assessment schemes for
ruminants are heavily focused on the absence of negative
welfare conditions. However, it is more and more obvi-
ous that the absence of negative welfare conditions does
not necessarily mean that animals are in good welfare
and have a good quality of life (Mattiello et al., 2019).
The equivalence of good welfare with an absence of ill-
ness is incomplete. Good welfare should also include the
possibility for livestock to live a life in which they have
opportunities to express their natural behaviour and
have freedom of choice and abundant space available
(Alrøe et al. 2001, Vaarst and Kristensen 2000). On this
basis, it may be stated that the welfare of dromedaries in
pastoral livestock systems is probably better than the
welfare of dromedaries reared in intensive and semi-
intensive systems. By allowing their animals’ constant ac-
cess to outdoor areas and a greater freedom of behaviour
to express their individual preferences, nomadic pastoral
livestock systems might be compared to a form of or-
ganic agriculture (Vaarst and Alrøe 2012). Husbandry
practices in pastoral areas are part of a cultural and eco-
logical system that has been developed over thousands
of years. Such a close relationship has resulted in the
modification of the biology and behaviour of domestic
livestock species as well as profoundly influencing re-
gional cultures and human standard of living. It is more
appropriate to define it as a coevolution because it has
also modified the human genome (Holden and Mace
2009, Lund and Olsson 2006). Animal welfare issues are
undoubtedly present but should be put in perspective.
As in the case of organic farming “organic values may
also call for sacrifice of individual welfare in a conven-
tional sense…Whether this is good or bad cannot be de-
cided without entering into an inquiry and discussion of
the values and ethics involved” (Alrøe et al. 2001: 1). As
stated by Simonsen, living a natural life does not imply
the best welfare in terms of the sum of positive and
negative experiences (Simonsen 1996: 91-96 quoted by
Alrøe et al. 2001: 12), and therefore, positive or negative
judgements of what is acceptable or unacceptable are be-
coming an ethical question (Ministry of Agriculture and
Fisheries, 1995: 23-24).

Conclusions
Animal welfare is undoubtedly a complex subject to de-
fine because mankind has many specific cultural, histor-
ical, religious values, beliefs and norms regulating

human attitude and treatment towards livestock (Serpell
2004). Issues such as “product sale price” and “preserva-
tion of local cultural landscape” and even “folk’s concep-
tions of animal welfare” may influence the evaluation of
animal welfare practices and attitudes to such an extent
that they cannot be applicable to all livestock production
systems and regions of the world (Bruckner 2019, Kaur-
ivi et al. 2019, Zander and Hamm 2010). An added
element of complexity in reaching a universally correct
definition of animal welfare involves the weight of per-
sonal opinions. A scientist may define it according to his
own ethical position and concept of animal welfare. The
consequence is that diametrically opposite conclusions
may be reached on the welfare of the same group of ani-
mals (Fraser et al. 1997). It would therefore make sense
that animal welfare concepts of “non-specialists”, in this
case, nomadic pastoralists, be considered because their
ethical values are uniquely attuned to their environment
(Weary and Robbins 2019). In judging animal welfare in
pastoral areas, it may be more pragmatic to adopt Frey’s
approach of “moral intuition”: “The relationship of
morals to common sense, meaning that “animal life is
less valuable than human life” (Frey 1988: 192), and
while cruelty to animals should be opposed, we should
not assume that the life of animals and humans have the
same value. Humans and livestock should be seen as
part of an ecological system in which human interests
and values have a priority over animal interest (Sten-
mark 2002: 90-91), and any unavoidable negative animal
experiences should be perceived as a natural part of life,
a “functional feedback system connecting individual be-
haviour and the surrounding world” (Lund et al. 2004)
that can never be completely deleted from the animal’s
range of experience (Alrøe et al. 2001, Lund and Röck-
linsberg, 2001). Nomadic husbandry practices have
evolved over thousands of years, successfully achieving
and maintaining livestock production in incredibly harsh
and hostile ecosystems. Criticism of animal welfare prac-
tices among nomadic pastoralists should be balanced by
the acknowledgement that such practices, while deemed
cruel, have been the ones responsible for guaranteeing
human survival in unforgiving ecosystems.
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