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- but not for keeping a species over many years
if you dedicate yourself to 
the husbandry of a species, 
you MUST be ready to read 
up on its specialities 

Don’t’ believe names, think for yourself



Feeding has implications:
why do we feed …

… and what happens when we feed



We feed zoo animals and we …

meet energy requirements



We feed zoo animals and we …

meet energy requirements (any food that is eaten)
(enough)



We feed zoo animals and we …

meet energy requirements imminent survival(any food that is eaten)
(enough)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements

imminent survival(any food that is eaten)
(enough)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements

imminent survival

(any food that is eaten)
(properly supplemented)

(enough)

(any food that is eaten)
(enough)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

(any food that is eaten)
(properly supplemented)

(enough)

(any food that is eaten)
(enough)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

imminent health(any food that is eaten)
(properly supplemented)

(enough)

(any food that is eaten)
(enough)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

imminent health(any food that is eaten)
(properly supplemented)

(enough)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

imminent health

meet physiological
requirements

(any food that is eaten)
(properly supplemented)

(enough)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

imminent health

meet physiological
requirements

(species-appropriate food)
(appropriate amount)

(properly supplemented)

(any food that is eaten)
(properly supplemented)

(enough)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

imminent health

meet physiological
requirements

(species-appropriate food)
(appropriate amount)

(properly supplemented)

(any food that is eaten)
(properly supplemented)

(enough)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

imminent health

meet physiological
requirements

long-term 
physical health

(any food that is eaten)
(properly supplemented)

(enough)

(species-appropriate food)
(appropriate amount)

(properly supplemented)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

imminent health

meet physiological
requirements

long-term 
physical health

(species-appropriate food)
(appropriate amount)

(properly supplemented)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

imminent health

meet physiological
requirements

long-term 
physical health

influence behaviour /
meet psychological
requirements

(species-appropriate food)
(appropriate amount)

(properly supplemented)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

imminent health

meet physiological
requirements

long-term 
physical health

influence behaviour /
meet psychological
requirements

(species-appropriate food)
(appropriate amount)

(properly supplemented)
(properly presented)

(species-appropriate food)
(appropriate amount)

(properly supplemented)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

imminent health

meet physiological
requirements

long-term 
physical health

influence behaviour /
meet psychological
requirements

(species-appropriate food)
(appropriate amount)

(properly supplemented)
(properly presented)

(species-appropriate food)
(appropriate amount)

(properly supplemented)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

imminent health

meet physiological
requirements

long-term 
physical health

influence behaviour /
meet psychological
requirements

long-term 
psychological

health

(species-appropriate food)
(appropriate amount)

(properly supplemented)
(properly presented)

(species-appropriate food)
(appropriate amount)

(properly supplemented)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

imminent health

meet physiological
requirements

long-term 
physical health

influence behaviour /
meet psychological
requirements

long-term 
psychological

health

(species-appropriate food)
(appropriate amount)

(properly supplemented)
(properly presented)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

imminent health

(any food that is eaten)

(any food that is eaten)
(properly supplemented)

meet physiological
requirements

long-term 
physical health

(species-appropriate food)
(appropriate amount)

(properly supplemented)

influence behaviour /
meet psychological
requirements

(species-appropriate food)
(appropriate amount)

(properly supplemented)
(properly presented)

long-term 
psychological

health

Cellina Kleinlugtenbelt (2022)



We feed zoo animals and we …

meet energy requirements

meet nutrient requirements /
avoid toxicity

imminent survival

imminent health

(any food that is eaten)

(any food that is eaten)
(properly supplemented)

meet physiological
requirements

long-term 
physical health

(species-appropriate food)
(appropriate amount)

(properly supplemented)

influence behaviour /
meet psychological
requirements

(species-appropriate food)
(appropriate amount)

(properly supplemented)
(properly presented)

long-term 
psychological

health



Superfast 
zoo animal nutrition

history



Carnivore

The classic problem repertoire



Carnivore Red meat

The classic problem repertoire



Carnivore Red meat Calcium deficiency

The classic problem repertoire



Carnivore Red meat Calcium deficiency

+

The classic problem repertoire



Carnivore Red meat Calcium deficiency

+

The classic problem repertoire



Dental calculus,
obesity, 
behavioural
deficiencies

Carnivore Red meat Calcium deficiency

+

+

The classic problem repertoire



Carnivore Red meat Calcium deficiency

+

+

Dental calculus,
obesity, 
behavioural
deficiencies

The classic problem repertoire



Carnivore Red meat Calcium deficiency

+

+

Dental calculus,
obesity, 
behavioural
deficiencies

The classic problem repertoire



Carnivore Red meat Calcium deficiency

+

+

+ adequate 
presentation

Dental calculus,
obesity, 
behavioural
deficiencies

The classic problem repertoire



Carnivore Red meat Calcium deficiency

+

+

+ adequate 
presentation = 
enrichment !!

Dental calculus,
obesity, 
behavioural
deficiencies

The classic problem repertoire



Primate

The classic problem repertoire



Primate Fruits & vegetables

The classic problem repertoire



Primate Fruits & vegetables Calcium deficiency

The classic problem repertoire



Primate Fruits & vegetables Calcium deficiency

+

The classic problem repertoire



Primate Fruits & vegetables Calcium deficiency

+

Obesity, caries, 
aggression, 
abnormal 
behaviour

The classic problem repertoire



Primate Fruits & vegetables Calcium deficiency

+

Obesity, caries, 
aggression, 
abnormal 
behaviour

The classic problem repertoire



Primate Fruits & vegetables Calcium deficiency

+

Obesity, caries, 
aggression, 
abnormal 
behaviour

+ adequate 
presentation

The classic problem repertoire



Primate Fruits & vegetables Calcium deficiency

+

Obesity, caries, 
aggression, 
abnormal 
behaviour

+ adequate 
presentation = 
enrichment !!

The classic problem repertoire



The classic problem repertoire

Insectivore



The classic problem repertoire

Insectivore Meat, fruit, insects



The classic problem repertoire

Insectivore Meat, fruit, insects Calcium and
Vitamin A deficiency



The classic problem repertoire

Insectivore Meat, fruit, insects Calcium and
Vitamin A deficiency

+



The classic problem repertoire

Insectivore Meat, fruit, insects Calcium and
Vitamin A deficiency

+

Obesity, 
aggression,
abnormal behavior



The classic problem repertoire

Insectivore Meat, fruit, insects Calcium and
Vitamin A deficiency

+

Obesity, dental calculus, 
aggression,
abnormal behavior



The classic problem repertoire

Insectivore Meat, fruit, insects Calcium and
Vitamin A deficiency

+

+

Obesity, dental calculus, 
aggression,
abnormal behavior



The classic problem repertoire

Insectivore Meat, fruit, insects Calcium and
Vitamin A deficiency

+

+

+ adequate 
presentation

Obesity, dental calculus, 
aggression,
abnormal behavior



The classic problem repertoire

Insectivore Meat, fruit, insects Calcium and
Vitamin A deficiency

+

+

+ adequate 
presentation = 
enrichment !!

Obesity, dental calculus, 
aggression,
abnormal behavior



The classic problem repertoire

Fish-Eater



The classic problem repertoire

Fish-Eater Thawed fish



The classic problem repertoire

Fish-Eater Thawed fish Sodium- and vitamin B 
deficiency



The classic problem repertoire

Fish-Eater Thawed fish Sodium- and vitamin B 
deficiency

+

+ adequate thawing 
regime



The classic problem repertoire

Fish-Eater Thawed fish Sodium- and vitamin B 
deficiency

+

abnormal behavior, 
skin/eye problems

+ adequate thawing 
regime



The classic problem repertoire

Fish-Eater Thawed fish Sodium- and vitamin B 
deficiency

+

abnormal behavior, 
skin/eye problems

+ adequate 
presentation

+ adequate thawing 
regime



The classic problem repertoire

Fish-Eater Thawed fish Sodium- and vitamin B 
deficiency

+

abnormal behavior, 
skin/eye problems

+ adequate 
presentation = 
enrichment !!

+ adequate thawing 
regime



The classic problem repertoire

Fish-Eater Thawed fish Sodium- and vitamin B 
deficiency

+

abnormal behavior, 
skin/eye problems

+ adequate 
presentation = 
enrichment !!

+ salt water bath
(e.g. 1x/week)

+ adequate thawing 
regime



Herbivore

The classic problem repertoire



Herbivore Hay, fruits & grains

The classic problem repertoire



Herbivore Hay, fruits & grains Vitamin E- and calcium
deficiency

The classic problem repertoire



Herbivore Hay, fruits & grains Vitamin E- and calcium
deficiency

+

The classic problem repertoire



Herbivore Hay, fruits & grains Vitamin E- and calcium
deficiency

+

Obesity, 
malfermentation
(acidosis), 
abnormal 
behaviour

The classic problem repertoire



Herbivore Hay, fruits & grains Vitamin E- and calcium
deficiency

+

Obesity, 
malfermentation
(acidosis), 
abnormal 
behaviour(    )

The classic problem repertoire



Herbivore Hay, fruits & grains Vitamin E- and calcium
deficiency

+

Obesity, 
malfermentation
(acidosis), 
abnormal 
behaviour(    )

+ adequate 
presentation

The classic problem repertoire



Herbivore Hay, fruits & grains Vitamin E- and calcium
deficiency

+

Obesity, 
malfermentation
(acidosis), 
abnormal 
behaviour(    )

+ adequate 
presentation = 
enrichment !!

The classic problem repertoire



Animal group

The basic feeding approach



Animal group Agriculture / 
human-taste diets

The basic feeding approach



Animal group Agriculture / 
human-taste diets Classic deficiencies

The basic feeding approach



Animal group Agriculture / 
human-taste diets Classic deficiencies

+ supplement

The basic feeding approach



Animal group Agriculture / 
human-taste diets Classic deficiencies

+ supplement
‘Civilisation diseases’ 
(obesity, malfermentation), 
abnormal behavior 
(stereotypies, aggression)

The basic feeding approach



Animal group Agriculture / 
human-taste diets Classic deficiencies

+ supplement
‘Civilisation diseases’ 
(obesity, malfermentation), 
abnormal behavior 
(stereotypies, aggression)

Diets that resemble
natural diets in 
structure and nutrient
composition

The basic feeding approach



Animal group Agriculture / 
human-taste diets Classic deficiencies

+ supplement
‘Civilisation diseases’ 
(obesity, malfermentation), 
abnormal behavior 
(stereotypies, aggression)

Diets that resemble
natural diets in 
structure and nutrient
composition

+ adequate 
presentation = 
enrichment !!

The basic feeding approach



Animal group Agriculture / 
human-taste diets Classic deficiencies

+ supplement
‘Civilisation diseases’ 
(obesity, malfermentation), 
abnormal behavior 
(stereotypies, aggression)

Diets that resemble
natural diets in 
structure and nutrient
composition

+ adequate 
presentation = 
enrichment !!

Enrichment should not be the addition of something (like human-taste 
items) but the presentation of the diet an a challenging and meaningful 

way !

The basic feeding approach
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a  b  s  t  r a  c t

Dietary  composition  and  presentation  impacts on the  behaviour  of animals,  and  failure  to  provide a
suitable  diet can  lead  to  reduced  welfare  through the  development  of poor health,  the inability  to express
normal  behaviours  and the  development  of abnormal  behaviours.  This  study assessed the  effects  of two
commonly  fed  pet  rabbit  diets (extruded nuggets with  hay  (EH) and  muesli  with  hay (MH)) alongside  hay
only  (HO)  and  muesli  only  (MO) on  the  behaviour  of 32 Dutch  rabbits  observed over  17 months.  Increased
time  spent  feeding was observed in the  groups fed  ad libitum hay (HO, EH, MH)  compared  to  the  MO
group  (P <  0.05).  A  corresponding  high  level  of inactivity was observed  in the  MO group  compared  to
rabbits  receiving  hay (P <  0.05).  In  the  groups  provided with  hay a  preference to consume  hay in a  natural
grazing  posture  was  observed.  The higher activity  levels  and  absence  of abnormal behaviours when  hay
was  fed  support  recommendations that  forage should  form  a significant portion  of the  diet for  domestic
rabbits.

© 2015  Elsevier  B.V.  All rights  reserved.

1. Introduction

As herbivores, wild rabbits consume relatively large amounts
of a high fibre diet of low nutritional quality (Williams and Wells,
1974). This requires them to apportion a  large amount of their time
budget to grazing. Rabbits spend 30–70% of time outside the burrow
grazing, pausing occasionally to groom (Mykytowycz, 1958; Myers
and Poole, 1961; Myers and Mykytowycz, 1958; Lockley, 1961).
Time spent eating varies with age, sex and social status within the
group and has also been shown to increase when food availability
falls during drought (Myers and Mykytowycz, 1958; Mykytowycz,
1958). Grazing occurs mainly during late afternoon and through-
out the night and daylight hours are  spent underground in
warrens (Myers and Mykytowycz, 1958; Mykytowycz, 1958;
Lockley, 1961, 1962). Caecotrophy is performed while underground
(Southern, 1942). Domestic rabbits kept in  free range condi-
tions exhibit a similar feeding pattern to their wild counterparts
(Vastrade, 1987; Lehmann, 1991). In contrast, many pet rabbits
are housed in  small hutches with limited exercise opportunities
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E-mail address: Anna.Meredith@ed.ac.uk (A.L. Meredith).
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(Mullan and Main, 2006; PDSA, 2011) and a diet consisting largely
of concentrates (mono-component nugget or  muesli mixes) (PDSA,
2011)  which can be consumed rapidly (Lidfors, 1997), with limited
or no access to hay or grass (Mullan and Main, 2006; PDSA, 2011).

Stereotypic behaviours are described as behaviours that are
relatively invariant, regularly repeated and without an obvious
function (Mason, 1991). Stereotypic behaviours reported to  occur
in laboratory rabbits include excessive grooming, sham chewing
(chewing with nothing in mouth), bar biting, licking parts of  cage,
digging against cage, biting water nipple, sliding nose against bars,
head pressing and running repeatedly in a  defined pattern (Gunn
and Morton, 1995; Lidfors, 1997). An apathetic state of inactiv-
ity and boredom has also been reported by  Gunn and Morton
(1995). Stereotypic behaviours occur most frequently during the
night (Gunn and Morton, 1995) when rabbits are naturally at their
most active (Mykytowycz, 1958).

Whilst not  studied in pet rabbits, the beneficial impact of  pro-
viding hay to laboratory rabbits has been demonstrated (Lidfors,
1997; Berthelsen and Hansen, 1999). The provision of hay to indi-
vidually housed laboratory rabbits has proved effective at reducing
the expression of abnormal behaviours (Lidfors, 1997; Berthelsen
and Hansen, 1999).

Rabbits can consume pelleted feeds rapidly (Lidfors, 1997) and,
whilst they may  provide adequate nutrition for the maintenance of
the rabbit, foraging behaviour is  limited. If fed in  limited amounts
the rapid consumption of the daily ration may  leave the rabbit in
a state of hunger for a  considerable portion of  the day (Lidfors,
1997). It has been suggested that stereotypies in pigs and broiler

http://dx.doi.org/10.1016/j.applanim.2015.05.003
0168-1591/© 2015 Elsevier B.V. All  rights reserved.
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Lockley, 1961, 1962). Caecotrophy is performed while underground
(Southern, 1942). Domestic rabbits kept in  free range condi-
tions exhibit a similar feeding pattern to their wild counterparts
(Vastrade, 1987; Lehmann, 1991). In contrast, many pet rabbits
are housed in  small hutches with limited exercise opportunities
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(Mullan and Main, 2006; PDSA, 2011) and a diet consisting largely
of concentrates (mono-component nugget or  muesli mixes) (PDSA,
2011)  which can be consumed rapidly (Lidfors, 1997), with limited
or no access to hay or grass (Mullan and Main, 2006; PDSA, 2011).

Stereotypic behaviours are described as behaviours that are
relatively invariant, regularly repeated and without an obvious
function (Mason, 1991). Stereotypic behaviours reported to  occur
in laboratory rabbits include excessive grooming, sham chewing
(chewing with nothing in mouth), bar biting, licking parts of  cage,
digging against cage, biting water nipple, sliding nose against bars,
head pressing and running repeatedly in a  defined pattern (Gunn
and Morton, 1995; Lidfors, 1997). An apathetic state of inactiv-
ity and boredom has also been reported by  Gunn and Morton
(1995). Stereotypic behaviours occur most frequently during the
night (Gunn and Morton, 1995) when rabbits are naturally at their
most active (Mykytowycz, 1958).

Whilst not  studied in pet rabbits, the beneficial impact of  pro-
viding hay to laboratory rabbits has been demonstrated (Lidfors,
1997; Berthelsen and Hansen, 1999). The provision of hay to indi-
vidually housed laboratory rabbits has proved effective at reducing
the expression of abnormal behaviours (Lidfors, 1997; Berthelsen
and Hansen, 1999).

Rabbits can consume pelleted feeds rapidly (Lidfors, 1997) and,
whilst they may  provide adequate nutrition for the maintenance of
the rabbit, foraging behaviour is  limited. If fed in  limited amounts
the rapid consumption of the daily ration may  leave the rabbit in
a state of hunger for a  considerable portion of  the day (Lidfors,
1997). It has been suggested that stereotypies in pigs and broiler
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a  b  s  t  r a  c t

Dietary  composition  and  presentation  impacts on the  behaviour  of animals,  and  failure  to  provide a
suitable  diet can  lead  to  reduced  welfare  through the  development  of poor health,  the inability  to express
normal  behaviours  and the  development  of abnormal  behaviours.  This  study assessed the  effects  of two
commonly  fed  pet  rabbit  diets (extruded nuggets with  hay  (EH) and  muesli  with  hay (MH)) alongside  hay
only  (HO)  and  muesli  only  (MO) on  the  behaviour  of 32 Dutch  rabbits  observed over  17 months.  Increased
time  spent  feeding was observed in the  groups fed  ad libitum hay (HO, EH, MH)  compared  to  the  MO
group  (P <  0.05).  A  corresponding  high  level  of inactivity was observed  in the  MO group  compared  to
rabbits  receiving  hay (P <  0.05).  In  the  groups  provided with  hay a  preference to consume  hay in a  natural
grazing  posture  was  observed.  The higher activity  levels  and  absence  of abnormal behaviours when  hay
was  fed  support  recommendations that  forage should  form  a significant portion  of the  diet for  domestic
rabbits.

© 2015  Elsevier  B.V.  All rights  reserved.

1. Introduction

As herbivores, wild rabbits consume relatively large amounts
of a high fibre diet of low nutritional quality (Williams and Wells,
1974). This requires them to apportion a  large amount of their time
budget to grazing. Rabbits spend 30–70% of time outside the burrow
grazing, pausing occasionally to groom (Mykytowycz, 1958; Myers
and Poole, 1961; Myers and Mykytowycz, 1958; Lockley, 1961).
Time spent eating varies with age, sex and social status within the
group and has also been shown to increase when food availability
falls during drought (Myers and Mykytowycz, 1958; Mykytowycz,
1958). Grazing occurs mainly during late afternoon and through-
out the night and daylight hours are  spent underground in
warrens (Myers and Mykytowycz, 1958; Mykytowycz, 1958;
Lockley, 1961, 1962). Caecotrophy is performed while underground
(Southern, 1942). Domestic rabbits kept in  free range condi-
tions exhibit a similar feeding pattern to their wild counterparts
(Vastrade, 1987; Lehmann, 1991). In contrast, many pet rabbits
are housed in  small hutches with limited exercise opportunities
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2011)  which can be consumed rapidly (Lidfors, 1997), with limited
or no access to hay or grass (Mullan and Main, 2006; PDSA, 2011).

Stereotypic behaviours are described as behaviours that are
relatively invariant, regularly repeated and without an obvious
function (Mason, 1991). Stereotypic behaviours reported to  occur
in laboratory rabbits include excessive grooming, sham chewing
(chewing with nothing in mouth), bar biting, licking parts of  cage,
digging against cage, biting water nipple, sliding nose against bars,
head pressing and running repeatedly in a  defined pattern (Gunn
and Morton, 1995; Lidfors, 1997). An apathetic state of inactiv-
ity and boredom has also been reported by  Gunn and Morton
(1995). Stereotypic behaviours occur most frequently during the
night (Gunn and Morton, 1995) when rabbits are naturally at their
most active (Mykytowycz, 1958).

Whilst not  studied in pet rabbits, the beneficial impact of  pro-
viding hay to laboratory rabbits has been demonstrated (Lidfors,
1997; Berthelsen and Hansen, 1999). The provision of hay to indi-
vidually housed laboratory rabbits has proved effective at reducing
the expression of abnormal behaviours (Lidfors, 1997; Berthelsen
and Hansen, 1999).

Rabbits can consume pelleted feeds rapidly (Lidfors, 1997) and,
whilst they may  provide adequate nutrition for the maintenance of
the rabbit, foraging behaviour is  limited. If fed in  limited amounts
the rapid consumption of the daily ration may  leave the rabbit in
a state of hunger for a  considerable portion of  the day (Lidfors,
1997). It has been suggested that stereotypies in pigs and broiler
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Dietary  composition  and  presentation  impacts on the  behaviour  of animals,  and  failure  to  provide a
suitable  diet can  lead  to  reduced  welfare  through the  development  of poor health,  the inability  to express
normal  behaviours  and the  development  of abnormal  behaviours.  This  study assessed the  effects  of two
commonly  fed  pet  rabbit  diets (extruded nuggets with  hay  (EH) and  muesli  with  hay (MH)) alongside  hay
only  (HO)  and  muesli  only  (MO) on  the  behaviour  of 32 Dutch  rabbits  observed over  17 months.  Increased
time  spent  feeding was observed in the  groups fed  ad libitum hay (HO, EH, MH)  compared  to  the  MO
group  (P <  0.05).  A  corresponding  high  level  of inactivity was observed  in the  MO group  compared  to
rabbits  receiving  hay (P <  0.05).  In  the  groups  provided with  hay a  preference to consume  hay in a  natural
grazing  posture  was  observed.  The higher activity  levels  and  absence  of abnormal behaviours when  hay
was  fed  support  recommendations that  forage should  form  a significant portion  of the  diet for  domestic
rabbits.
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1. Introduction

As herbivores, wild rabbits consume relatively large amounts
of a high fibre diet of low nutritional quality (Williams and Wells,
1974). This requires them to apportion a  large amount of their time
budget to grazing. Rabbits spend 30–70% of time outside the burrow
grazing, pausing occasionally to groom (Mykytowycz, 1958; Myers
and Poole, 1961; Myers and Mykytowycz, 1958; Lockley, 1961).
Time spent eating varies with age, sex and social status within the
group and has also been shown to increase when food availability
falls during drought (Myers and Mykytowycz, 1958; Mykytowycz,
1958). Grazing occurs mainly during late afternoon and through-
out the night and daylight hours are  spent underground in
warrens (Myers and Mykytowycz, 1958; Mykytowycz, 1958;
Lockley, 1961, 1962). Caecotrophy is performed while underground
(Southern, 1942). Domestic rabbits kept in  free range condi-
tions exhibit a similar feeding pattern to their wild counterparts
(Vastrade, 1987; Lehmann, 1991). In contrast, many pet rabbits
are housed in  small hutches with limited exercise opportunities
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(Mullan and Main, 2006; PDSA, 2011) and a diet consisting largely
of concentrates (mono-component nugget or  muesli mixes) (PDSA,
2011)  which can be consumed rapidly (Lidfors, 1997), with limited
or no access to hay or grass (Mullan and Main, 2006; PDSA, 2011).

Stereotypic behaviours are described as behaviours that are
relatively invariant, regularly repeated and without an obvious
function (Mason, 1991). Stereotypic behaviours reported to  occur
in laboratory rabbits include excessive grooming, sham chewing
(chewing with nothing in mouth), bar biting, licking parts of  cage,
digging against cage, biting water nipple, sliding nose against bars,
head pressing and running repeatedly in a  defined pattern (Gunn
and Morton, 1995; Lidfors, 1997). An apathetic state of inactiv-
ity and boredom has also been reported by  Gunn and Morton
(1995). Stereotypic behaviours occur most frequently during the
night (Gunn and Morton, 1995) when rabbits are naturally at their
most active (Mykytowycz, 1958).

Whilst not  studied in pet rabbits, the beneficial impact of  pro-
viding hay to laboratory rabbits has been demonstrated (Lidfors,
1997; Berthelsen and Hansen, 1999). The provision of hay to indi-
vidually housed laboratory rabbits has proved effective at reducing
the expression of abnormal behaviours (Lidfors, 1997; Berthelsen
and Hansen, 1999).

Rabbits can consume pelleted feeds rapidly (Lidfors, 1997) and,
whilst they may  provide adequate nutrition for the maintenance of
the rabbit, foraging behaviour is  limited. If fed in  limited amounts
the rapid consumption of the daily ration may  leave the rabbit in
a state of hunger for a  considerable portion of  the day (Lidfors,
1997). It has been suggested that stereotypies in pigs and broiler
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