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Abstract
This article describes the care of central bearded
dragons (Pogona vitticeps; Figure 1) as well as pygmy
bearded dragons (Pogona henrylawsoni). It includes
information on housing, feeding, handling and sexing
technique, as well as the general health care of these
animals. The information presented is derived from
Standard Operating Procedures which have been co-
written by the authors. It is hoped that the information
presented herewith may assist novice Animal
Technicians with responsibilities for caring for these
species in an animal research facility or a zoological
setting.

Background
Bearded dragons are active semi-arboreal lizards,
which are socially interactive and have a variety of
communication behaviours including head bobbing,
beard displays, eye bulging and leg waving. Bearded
dragons get their name from the dark coloured neck
skin that they use as part of their displays. The central
bearded dragon occurs in a band across the semi-arid
interior of eastern Australia, including western New
South Wales and the Riverina region, whereas the
pygmy beared dragons are found on the ‘black-soil
plains of the central western parts of Queensland.
During breeding season, to display dominance or if
startled or threatened, a dragon may puff out its beard.

Both males and females can show this behaviour. To
appear even more menacing, the bearded dragon may
also “gap”, or open its mouth very wide. A common way
bearded dragons show dominance is through head
bobbing. Bearded dragons can also show submission
through slowly waving around one arm. The bearded
dragons in the K1 Reptile Facility are captive bred, very
calm and used to being handled.

Housing and environmental
conditions
Central bearded dragons can grow to a length of
between 40-60cm, while adult pygmy bearded dragons
reach 20-25cm in length, and a suitably sized
enclosure is essential to ensure their wellbeing. For
one adult central or pygmy bearded dragon, an
enclosure of at least 90x 45x 60cm is recommended
(Figures 2 and 3). Adults are often territorial and are
single housed to reduce stress and aggression. The
enclosure should be dry and include a basking rock or
log, as well as branches for the animals to climb on
(Figures 2-4) The water dish should be heavy to prevent
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Figure 1. A male central bearded dragon shown in its
enclosure. (Photo: A. Hosking)

Figure 2. This photograph shows a suitably-sized
enclosure for a central bearded dragon containing a
wide sliding viewing window and the front of the
enclosure and wire mesh air inlet above. The white light
source is a 25W compact globe and the infrared globe
is a 150W heat globe. The sand substrate in use can
be clearly seen, as well as enrichment devices such as
wooden log, branch, and basking rock (at left) and the
food and water dishes (at right). (Courtesy: A. Hosking)

August20:Animal Technology and Welfare  12/8/20  07:54  Page 127

August 2020 Animal Technology and Welfare



126

Animal Technology and Welfare August 2020The care of Central and Pygmy Bearded Dragons

128

being tipped over and should be positioned at the
cooler end of the enclosure away from any heat globes.
Butcher’s paper or washed sand is used as the
substrate on the bottom of the enclosures. In the case
of Butcher’s paper, it is placed 2-3 layers thick (Figure
3), spot cleaned daily, and replaced weekly. In the case
of washed sand, it covers the floor 1-inch-deep (Figure
2), is spot cleaned daily, and replaced fully every 6
months. While sand is preferred, some pygmy dragons
were found to be ingesting the substrate and so in
those cases butcher’s paper is used. The reptile rooms
are maintained at constant temperature of 22˚C (+/-
2˚C) and a relative humidity of between 40-60%. The air
conditioning system provides positive pressure
ventilation and between 10-12 changes/hour.

Figure 5. Central bearded dragon and shingleback
lizard sunning in an enclosed pen (top opened for
photo). (Photo: A. Hosking)

Figure 3. This photograph depicts the enclosure set up
for a pygmy bearded dragon using butcher’s paper as a
substrate instead of sand. (Courtesy: A. Hosking)

Figure 4. Close up view inside the enclosure showing a
central bearded dragon perched high on a rock platform,
used as a form of environmental enrichment. (Courtesy:
A. Hosking)

Enclosure lighting
Ultraviolet light (UV) plays an important role in a
bearded dragon’s growth and development and so
correct lighting is crucial. Both UVA and UVB light must
be available to ensure normal bodily functions, and for
the production of vitamin D. A 25 watt UVB tube or

compact globe should be used as a source of artificial
UV lighting in the dragon’s enclosure. A higher intensity
globe may be required depending on the average
basking distance of the lizard. The lighting should be
set to a ‘day and night’ cycle, with UV lights running for
approximately 10-12 hours each day, set on an
electronic light timer switch. The dragons should also
have access to unfiltered, natural light at least once a
week. This is achieved by 30-60 minutes in enclosed
pens outdoors with water and shade/cover available.
(Figure 5).

Enclosure heating
Providing adequate temperature gradients within a
dragon’s enclosure is essential for their health and
wellbeing. They need a temperature gradient so they
can move around the enclosure to a temperature that
suites them. Bearded dragons require a hot basking
spot maintained between 35-40˚C (Figure 4) They
should have access to an elevated piece of timber or a
rock ornament to allow them to bask within 30cm of
the heat source. The cool end of the enclosure should
be maintained between 24-26˚C and should not drop
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below 18-21˚C at night. Temperatures are regulated by
a thermostat in enclosures and this should be checked
daily to ensure the thermostat and the globes are
functioning as they should.

Figure 6. A young pygmy bearded dragon shown
observing the front of its enclosure as it enjoys basking
in the heat produced by the infra-red globe inside its
enclosure. (Courtesy: G. Martinic)

Figure 7. Electronic Light Timer Switch as used in each
reptile holding room to provide room lighting.

Figure 8. Correct handling of adult central bearded
dragon (left) and pgymy bearded dragon (right).
(Courtesy: A. Hosking)

Room lighting
Room lighting within the separate reptile holding rooms
is maintained on an artificial photoperiod set at 12:12
hrs light/dark, provided by individual electronic light
timer switches (with manual override features) to each
room (Figure 7).

Feeding
Bearded dragons are omnivorous, eating both insects
and vegetables. Adult central bearded dragons will also
eat newborn mice, on occasion. At the K1 Animal
Facility our dragons are fed a vegetable mix dusted with
calcium two days per week [usually on Mondays and
Fridays] and a meal of live crickets, mealworms and
cockroaches once a week [usually on Wednesdays].
This is part of a feeding schedule that we have
developed in our animal facility.

A suitable mix of vegetables for bearded dragons
includes raw shredded carrot, collard greens,
dandelion greens, mustard greens, kale, peas, and
beans. Spinach and broccoli should be avoided as too
much can be harmful to the lizards. Fruits such as
apples, pears, strawberries, and grapes may also be
fed. Vegetables should be finely chopped when feeding
to bearded dragons, especially in the case of juveniles
or pygmy bearded dragons. The vegetable/fruit mix
dusted with calcium is offered on a food dish and
insects are offered live. The crickets and cockroaches
will roam and hide within the enclosure providing
behavioural enrichment for the bearded dragons while
the mealworms are placed in the food dish to avoid
them burrowing into the sand. All food items, including
insects, should be smaller than the space between the
lizard’s eyes to reduce the risk of lizards choking on
food items. All insects used for feeding must also be
fed a nutritious diet to ensure the nutrients are passed
on to the dragon. Uneaten food should be removed
daily.

Handling
Bearded dragons are hardy semi-arboreal lizards and
are tolerant of handling, especially individuals raised
in captivity that have been handled often. Being a
semi-arboreal species means they prefer to be held
more vertically than horizontally. As such they should
be held with their head higher than their body/tail with
their tail supported (Figure 8). Bearded dragons are
often comfortable clinging onto a handler’s arm or
shoulder.
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femoral pores are located around the thigh area and
they contain pheromone carrying wax. On a male
dragon, the femoral pores will be larger than they are
on female dragons (Figure 11).
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Sexing technique
They have a captive lifespan of approximately 10-15
years and can be sexed by examination of their peri-
anal area to visualise the hemipenal bulges that are
present in male animals (Figure 9) or the lack thereof
in females (Figure 10) Sexing hatchling bearded
dragons can be difficult as they are so small, and the
hemipenes are harder to expose. In a bearded dragon
that is 4 or more weeks old, the process is a little
easier. To safely and effectively expose the hemi penal
bulges, one needs to place the dragon in the palm of
one’s hand, or on a sturdy surface where the body and
legs of the dragon will be supported and with the tail
facing towards you and then gently bending the tail
straight up and looking just above the ventral opening
(Figures 9,10). In addition to the hemipenes, an

Figure 10. Absence of hemipenal bulges, appearing as
one bulge above the vent, in a female P. vitticeps.
(Courtesy: beardeddragon.org)

Figure 11. Comparison of femoral pores in male (left)
and female (right) bearded dragons.

Figure 9. Hemipenal bulges evident in a male P.
vitticeps (Courtesy: beardeddragon.org)

Hygiene
Infection control is one of the basic principles of good
animal care. Staff must wash their hands and change
gloves between enclosures. They should use a quality
disinfectant cleaner like F10sc to clean cages and
furniture regularly. This will reduce the risk of bacterial
build up and the potential risk of Salmonella infection.
Staff must remove shed skins, uneaten foods and
droppings daily and change water every two days. Food
and water dishes must be washed thoroughly and
enclosure substrates changed weekly. Staff should
wash hands thoroughly before and after handling
reptiles.

Skin shedding
Healthy bearded dragons will shed regularly,
particularly while they are growing. It is recommended
not to handle animals while they are in shed. Animals
should be examined carefully after each shed, paying
particular attention to the animal’s feet, toes and tail.
During the shed, old skin can sometimes get stuck and
cause constriction around these delicate areas. Either
misting the dragon lightly with shed spray or bathing the
dragon in warm shallow water will help soften old skin
and lift it from the body. Do not leave a bearded dragon
unsupervised in any depth of water.

Healthcare
Bearded dragons in captivity can live for approximately
10-15 years. Even with proper care they may become
sick and require specialist reptile veterinary care.
Observation is the best way to recognize if an animal is
sick. Watch for changes in behaviour, weight loss, loss
of appetite, changes in colour, change in faeces and
change in muscle tone and coordination. A range of
conditions and illnesses that can afflict Bearded
dragons have been presented for the benefit of the
Animal Technicians.
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Genetic disorders
Genetic disorders are hereditary health problems that
some bearded dragons are born with. They often occur
in the offspring of dragons that are closely related.
Some genetic diseases include deformed limbs, tails
and possibly extra appendages.

Dietary deficiencies
When a bearded dragon has vitamin deficiencies it can
cause seizures, stunted growth, deformities, poor bone
growth, brittle bones and death. Vitamin D3 and
calcium problems can be avoided by making sure that
the bearded dragon receives both proper lighting and
the required dietary supplements. A deficiency in beta-
carotene will cause the coloration of bearded dragons
to fade over time. This is especially prevalent in lizards
with bright colour variations. The easiest way to rectify
the problem is to include carrots and yellow vegetables
in the dragon’s diet.

Overfeeding
Overfeeding is of particular risk in baby and juvenile
dragons. It can cause paralysis in the hindquarters and
is usually fatal. It results from the pressure of the food
bolus on the spinal nerves. As such it is imperative that
animal technicians do not overfeed young dragons, or
offer them insects that are too large.

Egg binding
Egg binding occurs when a female cannot pass the
mature eggs developed in her reproductive system. It
can be caused by calcium deficiency, being under or
overweight or if the bearded dragon is unable to find a
suitable egg nest. If bearded dragons are gravid,
ensure that they have a deep soil substrate where they
can dig a nest. If there is a suitable spot to dig a nest
and the animal stops eating for days and keeps looking
for a different place to lay its eggs, there is a problem
which could be egg binding. Staff should not attempt to
treat egg-binding and should consult a specialist
veterinarian.

Injuries
It is not uncommon for bearded dragons that are
housed together to inflict injury upon less aggressive
lizards. They may lose toes or tail tips from combat
behaviour. Any injuries should be treated with a
disinfectant ointment. If aggression persists, separate
caging is the only way to stop the fighting.

Infections
Respiratory Infections. Signs of a respiratory infection
include gaping, noisy breathing and mucus discharge
from the nose and mouth. It is usually caused by low
temperatures, high humidity or both. Bearded dragons
must be kept warm and at relatively low humidity. If any
of these symptoms occur consult a specialist
veterinarian without delay.

Gastrointestinal Infections. Signs of gastrointestinal
infections include weight loss, lack of appetite and foul
smelling diarrhoea and vomiting. This type of illness
must be treated by a specialist veterinarian.

Fungal Infections. Fungal infections may be caused
cryptosporial and microsporidial fungi, and are usually
exacerbated by warm, damp environments. These
infections can often occur in a cut or scrape and should
be treated with an anti-fungal ointment under the
direction of a specialist veterinarian.

Coccidial Infections. Coccidia are a microscopic
parasite that bearded dragons normally have in their
intestinal tract, in small amounts. This is a normal
occurrence both in the wild and in captivity. A minimal
coccidian count is usually not troublesome in a healthy
dragon. Their immune system is able to keep the
amount of coccidia in their system in check. Some
dragons with coccidiosis may not show any clinical
signs. These individuals often act as carriers of the
parasite and can be a source of the disease spreading.
However, if the animals are stressed or sick their
immune system becomes compromised, they can
become overwhelmed by the coccidian parasite.
Symptoms include diarrhoea (with or without blood),
weight loss and loss of appetite. Faecal microscopy is
normally employed to determine the parasite load and
consultation with a specialist veterinarian may be
required to establish a suitable treatment plan.

Protozoal Infections. Flagellated protozoans also called
flagellates are common endoparasites of bearded
dragons. Low numbers are considered normal in
healthy individuals but treatment should commence if
moderate to severe numbers are present. Higher loads
have been shown to cause gastrointestinal disease.
The flagellates are acquired by exposure to infected
cysts in contaminated food and water as well as during
copulation.

Helminthic (internal parasite) Infestations. These
infections can occur from Roundworms, Hookworms
and Pinworms. A severe infection of internal parasites
can starve a dragon of nutrients and can cause
anaemia if left unchecked. Most infested Bearded
dragons only show general clinical signs if infested with
internal parasites. Symptoms can vary but may include;
partial or complete anorexia, weight loss and/or poor
body condition, dehydration, weakness (lying flat), and
lethargy or dullness, and difficulty digesting which all
lead to a loss of appetite. Other more specific
symptoms may include; diarrhoea, blood-tinged stools
and vomiting. The additional stress on the immune
system can leave the bearded dragon susceptible to
secondary infections. Faecal microscopy is employed
to determine the parasite load and consultation with a
specialist veterinarian may be required to establish a
suitable treatment plan.
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Ectoparasitic (external parasite) Infestations. Mites are
extremely difficult to eliminate and often require that
an infested animal, and its habitat, be treated under
specialist veterinary advice.

Appendix
For information of sexing bearded dragons please refer
to the link below:
https://www.beardeddragon.org/articles/sexing/
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Rapport de la réunion de 2019 du Groupe de protection
des rongeurs de la RSPCA/UFAW

CHLOE STEVENS, EMILY FINNEGAN, JASMINE CLARKSON,3 CHARLOTTE BURNS,
SONIA BAINS, COLIN GILBERT, CAROLINE CHADWICK, SAMANTHA IZZARD,
CHARLOTTE INMAN, PENNY HAWKINS, HUW GOLLEDGE

Résumé
Le Groupe de protection des rongeurs de la RSPCA/UFAW tient chaque automne depuis 26 ans une réunion d'une journée afin que
ses membres puissent discuter de la recherche actuelle sur le bien-être, échanger des points de vue sur les questions de bien-être
et partager des expériences de la mise en œuvre des 3R de remplacement, réduction et raffinement en ce qui concerne l'utilisation
de rongeurs. L'un des principaux objectifs du groupe est d'encourager la réflexion concernant l'expérience de vie entière des
rongeurs de laboratoire, en veillant à ce que chaque impact négatif potentiel sur leur bien-être soit examiné et minimisé. La 26e
réunion s’est tenue en novembre 2019 à l'Université de Birmingham et a réuni plus de 60 délégués issus de tout le Royaume-Uni.
Le thème de la réunion de cette année était « La sensibilité, le bien-être positif et le bien-être psychologique ». La réunion s'est
ouverte par un discours sur la sensibilité des animaux et sur ce qu'elle signifie pour leur bien-être. Ce thème a ensuite été repris
dans la session de discussion à la fin de la journée, les délégués discutant de leurs propres points de vue sur la sensibilité des
animaux. Certaines discussions abordaient divers raffinements, y compris l'enrichissement, les méthodes de manipulation affinées
et la formation au clicker, ainsi que la manière dont ces raffinements affectent le comportement et l'état affectif (émotionnel) des
animaux. D'autres discussions ont abordé de nouvelles façons de surveiller les animaux pour assurer une meilleure évaluation du
bien-être, traiter la mortalité néonatale chez les souris de laboratoire, et comment de petits changements peuvent avoir un effet
positif cumulatif sur la vie des animaux de laboratoire. La journée s'est terminée par une mise à jour de l'unité de régulation des
animaux dans la science (ASRU) du Home Office concernant leurs inspections thématiques liées au manque de nourriture et d'eau,
à la manipulation raffinée des souris et à la réutilisation des aiguilles. Ce rapport résume la réunion et se termine par une liste de
points d'action que les lecteurs peuvent envisager de soulever dans leurs propres établissements.

Mots clés: rongeurs, lapins, bien-être, expérience de vie, sensibilité, bien-être psychologique.
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Réduction des effets négatifs de la méthionine sur les
paramètres osseux des embryons de poulets de chair par
injection intra-œuf de vitamine B12

MOHAMMAD NASER NAZEM, SHIMA TASHAROFI, NEGIN AMIRI, SEPIDEH SABZEKAR

Correspondance: Shima.tasharrofi@gmail.com

Résumé
La méthionine est un acide aminé contenant du soufre. En plus de sa fonction générale en tant que composante des protéines, la
méthionine est essentielle pour diverses réactions à la méthyltransférase. Bien que la méthionine soit essentielle à la synthèse du
cartilage, ses effets négatifs sur les maladies osseuses telles que l'ostéoporose et la dyschondroplasie tibiale ne doivent pas être
ignorés. Ces effets négatifs peuvent être évités par un traitement à la vitamine B12. Cette étude a donc analysé les effets de
l'injection intra-œuf de certaines solutions, y compris 1 ml d'eau distillée, de méthionine, de vitamine B12, de méthionine avec
vitamine B12 supplémentaire, sur certains paramètres osseux et sériques des embryons de poulets (Ross, 308). Le sac vitellin
d’embryons de poussins fertiles a été injecté au 4e jour d’incubation. Au 18e jour, les paramètres des tibias gauches des embryons
ont été examinés (quantité de cellules d'ostéocyte et d'ostéoblaste et mesure de leurs longueurs ; épaisseur des trabéculaires et
des sédiments de collagène), ainsi que les paramètres sériques (quantité de phosphatase alcaline et d'homocystéine). La
méthionine seule a causé une perte de longueur des ostéocytes, de hauteur des ostéoblastes et de sédimentation du collagène,
tandis que les groupes traités en plus avec de la vitamine B12 étaient comparables au groupe témoin. La concentration sérique en
phosphatase alcaline des deux groupes injectés à la vitamine B12 (B12 et B12+ méthionine) était significativement supérieure à celle
du groupe témoin. La concentration sérique en homocystéine était plus élevée dans les deux groupes injectés à la méthionine
(méthionine et vitamine B12+ méthionine) que dans le groupe témoin. Les données obtenues dans la présente étude suggèrent que
la supplémentation en vitamine B12 peut prévenir les défauts dans les paramètres de développement osseux liés à la méthionine.

Mots clés: embryons de poulets de chair, injection in-ovo, méthionine, vitamine B12.
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