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AN OVERVIEW OF THE NUTRITION OF ZOO ANIMALS IN THE MIDDLE EAST
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Nutrient requirements of zoo animals are best described as the types, amounts, ratios and presentations of nutrients to support a near
equivalent of natural life, reproduction and well-being of the captive animal. The variety of wildlife species kept in captivity in the Middle East is large and as a result so is the variability in nutritional ecology, digestive physiology and nutrient utilization (Van Soest,
1982; Hofmann, 1989). Consequently the feeding requirements vary considerably between different species (Ulrey, 1996). For example, browsers such as giraffe (Giraffa camelopardalis) are thought to require browse to stimulate gut function and behavioural health
and tend to select feeds relatively high in protein (Hofmann, 2000; Claus et al, 2003). Conversely, grazers such as Arabian oryx (Oryx
leucoryx) can be kept successfully on grass hay with small daily amounts of a low protein supplement.
Nutrient utilization can vary due to anti-nutritive factors and nutrient ratios (Robbins, 2001). For example, the availability of phosphorus (P), calcium (Ca), magnesium (Mg) and zinc (Zn) naturally bound with phytic acid in plants is limited for many monogastric animals
(e.g. birds, primates), this is of no concern for ruminating animals because the phytate is destroyed by foregut microbial digestion.
However, does phytate limit the availability of these minerals in hindgut fermenters such as horses or elephants? There is no clear
evidence (NRC, 2006) that phytate limits phosphorous uptake in the domestic horse (Equus caballus). Phytates are prevalent in some
foods such as seeds (grains) and brans (Maynard, 1984), and accounting for P, Ca, Mg and Zn supply in these foods in species that are
considered to be unable to break down phytate requires caution. Additional nutrient balancing (e.g. with manufactured phytase)
might be required and is widely practiced in commercial poultry and swine feeds (NRC, 1988; NRC, 1994). However, the levels of
grains and grain products should be limited in the diets of phytate sensitive species.
For several species there is considerable variation in nutrient requirements if one allows for seasonality and changes in the physiological state (e.g. growing or lactating) of the animals (Lechner–Doll, 2000). Variation in body condition is part of many nutritional ecologies. Varying the types of feeds and feeding levels can help to mimic seasonality in captivity which, it is argued, helps maintain a
healthy animal with a natural body condition (Lechner-Doll 2000).
Boredom and obesity are major problems in zoo animals in general and
feed-related stereotypic behaviours, due to limitations of natural stimulants, are common (Ulrey, 1996). Good nutritional management includes
not only meeting the animal’s differing physiological requirements, but
also consideration for its psychological well-being. Unfortunately, many
keepers tend to offer their animals very digestible, processed and often
nutritionally unbalanced feeds (e.g. high energy pellets, young grass,
boneless meat etc.) and make these available ad-lib, which leads to over
consumption and disease. For example; feeding too much energy
(mostly from sugars, starches and fructans) through either pellets, grain
or grass can cause metabolic bone disease (mbd) in ratites (Bennet et al,
1991) and rumen acidosis in zoo ungulates (Van Soest, 1996); feeding
de-boned meat (often done for reasons of tidiness) to captive carnivores
and raptors is sadly a common practice and leads to mbd, suffering and
death. Internal skeletons of prey animals are a major source of minerals
for predators (Robbins, 2001) therefore, their captive diets should conGerenuk feeding on browse trees at Wadi al Safa Wildlife
sist of (parts of) whole carcasses.
Centre, Dubai (©Declan O’Donovan).
Ad-lib feeding of processed and unbalanced feeds may satisfy the animal in the short term, but eliminates the need for natural foraging and feeding behaviour and may even induce stereotypic behaviours. Food should be provided in a habitat in which the animals can
feed as naturally as possible and consume the correct amount (by avoiding oversupplying and bullying). Animals should be fed according to their body condition and feeding enrichment techniques with feeding behavioural aids can be used to increase the animal’s
natural behaviours. Examples include:
•

provide treats to carnivores inside a box, feed tube or ball with a small hole, forcing them to turn it around in an effort to obtain
feed.

•

vary a fox diet with farmed prey animals like rodents, birds and insects.

•

feed live insects hidden under leaves to insectivores.

•

feed fruits or fruit juice embedded in ice for primates; use timed automatic feeders.

•

feed browse in as natural a way as possible

•

alternate the provision of killed or live prey to carnivores.

Captive conditions may require that additional nutrients are added to the diet. For example; vitamin C in feed is essential (Robbins,
2001) for bats (Chiroptera), guinea pigs (Cavia porcellus), primates (Anthropoidea) and approximately one half of all perching birds
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(Passeriformes); the amount of light and wavelength are essential for vitamin D production in reptiles kept indoors (Lloyd, 2006); In
contrast, browsers like gerenuk (Litocranius walleri), kept at low stocking densities in some parks normally often do well without any
additional feeding, provided they have sufficient browse available.
In addition one needs to know the nutrients being fed, then balance and feed effectively.
For example; Rhodes hay, common in the Middle East, is generally high in salts, low to
deficient in selenium (Se) and its copper (Cu) availability (as opposed to content) is likely
to be low. Therefore supplying additional trace mineral (Se and Cu) in a salt lick to avoid
trace mineral deficiency is not necessarily sufficient. Due to the consumption of the (salty)
hay, the urge to consume the lick block will diminish or disappear.
Industrial domestic animal feeds are generally made to stimulate animal growth or production performance in the short term and are usually fortified to “specific species performance requirement”. For example; the recommendation for Vit D3 in broiler diets is
below the requirement (NRC, 1994) to make strong and long lasting bones, because it is
not desired. Therefore houbara bustard (Chlamydotis undulata) or stone curlew (Burhinus
Cheetah cub with bilateral hip abnormal- oedicnemus) chicks cannot be fed successfully on broiler feeds. However, knowledge from
ity showing poor stance caused by poor domestic animal nutrition research can also be extrapolated to zoo animal diets. For exnutrition (©Florine de Haas van Dorsser).
ample; the efficiency of absorption of a nutrient like Ca from a feed like alfalfa is approximately 3x times higher in domestic horses than in domestic cattle (Bos taurus), which is
probably due to differences in their digestive physiology (NRC, 2001 and NRC 2006). Diet formulation for wild Equidae and Rhinoceridae are supported by this nutrition research.
The hot climate of the Middle East region requires that extra electrolytes (mainly Na, K, and Cl) are offered to compensate for losses
through sweating and increased kidney excretion, due to panting and evaporation induced alkalosis (Schmidt-Nielsen, 1990, Borges et
al, 2007). Water is most important in a hot, dry climate and water quality is an important factor to consider when formulating diets.
For example; water from wells in the region is often quite salty. Thus feeds commonly fortified with salt could cause the diet to become too alkaline (i.e. high in Na, K and Mg). In alkaline conditions a good feed to use additionally could be wheat bran which has low
Na and K.
Animal managers should consider using new knowledge from nutrition science.
For example; prebiotics like fructo-oligosacharides (Vancaeneghem et al, 2002),
mannan-oligosaccharides (Cotter et al, 2002) are replacing feed antibiotics and
are considered immune stimulants. Plant secondary metabolites (PSM’s) like
condensed tannins derived from trees, shrubs and forages like aspen (Populus
tremula), sulla (Hedysarum coronarium) and sainfoin (Onobrychis viceafolia), act
as natural de-wormers (Mefod’ev,1996, Niezen et al, 1998, Molan et al, 2002,
Hoste et al, 2005,); tannins are effective against bacteria, fungi and viruses (Claus,
2003); certain barks from willows (Salix sp.) and aspen (Populus trimula) are
known to provide natural anti-inflammatory properties (Von Kreudener et al 1996).
Caution is required however, as most PSM’s also have anti-nutritional effects
(Athanasiadou, 2004). Naturally bound Se (i.e. Se similar to levels found naturally
in seeds) has a major positive impact on productive animal’s health (Lyons, 2002)
and common levels of nutrients (iron and vitamin A) in industrial domestic animal
feeds are implicated in iron storage disease in frugivorous and omnivorous animals (Claus, 2006, Huisman, 2006, McDonald, 2006). Finally the use of gluten Radiograph of a Bonelli’s eagle chick with metafree feeds for gluten intolerant species, such as red-bellied tamarins (Saguinus bolic bone disease (©Tom Bailey).
labiatus) seems to work. (Berndt et al, 2006).
Generally a zoo animal display is the outcome of a compromise between the needs of the captive animal and the requirements and
available resources of the zoological collection. Traditionally zoo animal keepers have studied and developed diets for zoo animals.
Most zoo animals are nutritionally and behaviourally adaptive, allowing people to keep them in captivity with variable degrees of success. It is advisable to feed captive wild animals as naturally as possible, i.e. feed what the species would eat while in its original habitat, and to use knowledge of nutrition from wild and domestic species as a guide. Zoo animal nutrition is an important and complex
subject and the advice of a zoo animal nutritionist can have far reaching benefits for a captive wild animal collection.
References
Athanasiadou, S. and Kyriazakis, I. 2004. Plant secondary metabolites: antiparasitic effects and their role in ruminant production systems. Proc. Of the
Nutrition Society. 63, 631-639.
Bennet, P.M., Jackson,N.L. and Olney, P.J.S. 1991. Management guidelines for the welfare of zoo animals, Ratites. The federation of Zoological Gardens of Great Britain and Ireland, UK. p. 24.
Berndt, C., Wind, G. and Spijke. 2006. Zoo animal Nutrition III, Filander Verlag, Furth. p.175-177.
Borges, S.A., Fischer Da Silva, A.V. and Maiorka,A. 2007. Acid-base balance in broilers. World’s poultry Science Journal, Vol 63, p.73-80.
Campbell-Palmer, Macdonald R., C. and Waran, N. 2006. Zoo animal Nutrition III, Filander Verlag, Furth. p. 315-334.
Claus, M. 2003. Tannins in the nutrition of wild animals: a review. Zoo Animal Nutrition, Vol.II, Filander Verlag, Furth. P53-89.

8

editors@wmenews.com

Wildlife Middle East News

VOLUME 2 ● ISSUE 1 ● JUNE 2007 ● ISSN 1990-8237

Claus, M., Hanchen, T.,Hummel, .J., Ricker,U., Block, K., Grest., P.,Hatt,J.-M.,2006. Excesive iron storage in captive omnivores? The case of the coati
(Nasua spp). Zoo animal Nutrition III, Filander Verlag, Furth. p. 91-99.
Claus, M., Kienzle, E., Hatt, J.-M., 2003. Feeding practice in captive wild ruminants: peculiarities in the nutrition of browsers/concentrate selectors and
intermediate feeders. A review. Zoo Animal Nutrition, Vol.II, Filander Verlag, Furth. p27-52.
Cotter, P.F., Sefton, A.E. and Lilburn, M.S. 2002. Manipulating the immune system of layers and breeders: novel applications of mannan oligosaccharides. Nutritional Biotechnology in the Feed and Food Industries. Proceedings of Alltechs’s 18th Annual Symposium. Nottingham University Press. p.2128.
Grzimek, B. Encyclopedia of Mammals, Volume 4, 1990. McGraw-Hill, USA. p. 550-642.
Hofmann, R.R. 1989. Evolutionary steps of ecophysiological adaptation and diversification of ruminants: a comparative view of their digestive system.
Oecologia 78. p.443-457.
Hofmann, R.R.,2000. The structure of the digestive systems in feeding of mammals: A comparative approach. Zoo animal nutrition. Filander Verlag
p.163-181.
Hoste, H., Gaillard, L.,Le Frileux, Y. 2005. Consequences of the regular distribution of sainfoin hay on gastrointestinal parasitism with nematodes and
milk production in dairy goats. Small Ruminant Research 59. p. 265-271.
Huisman, T.R. de Boer, A., van Hall, S., Veenvliet,P., Govers,J. 2006; Diet of captive short-tailed leaf-nosed bats (Carollia perspicillata):the need for caution with feed supplements. Zoo animal Nutrition III, Filander Verlag, Furth. p. 85-90.
Huntington, P. and Pollit, C. 2002. Nutrition and the Equine Foot. Proceedings of the 2002 Equine Nutrition Conference. Kentucky Equine Research inc.
USA. p.149-162.
Lechner-Doll, M. 2000. Nutritional management of ungulates in captivity-should we learn from natural seasonality of the vegetation. Zoo animal nutrition. Filander Verlag p.205-212.
Lloyd, C. 2006. An introduction to artificial lighting for reptiles. Wildlife Middle East, vol.1, issue 1, p 5.
Lyons, T.P. Natural products and programs in 2002: Navigating from niche markets to mainstream. Nutritional Biotechnology in the Feed and Food
Industries. Proceedings of Alltechs’s 18th Annual Symposium. Nottingham University Press. p. 7.
Maynard, L. A., Loosli, J.K., Hintz, H.A., Warner, R.G. 1984. Animal Nutrition 7the ed. McGraw-Hill, USA .p.235.
McDonald, D. 2006. Iron storage disease and commercially formulated bird foods: is excess vitamin A implicated? Zoo animal Nutrition III, Filander
Verlag, Furth. p.57-73.
Mefod’ev, V.V.,Krasnov,E.A.,Stephanova, T.F. and Sozonova, T.A., 1996. The result of an experimental study of an anti-Opistorchis preparation made
from plant raw material. Med. Parazitol (Mosk). July-Sept:3, p.42-45.
Molan, A.L., Waghorn, G.C. and McNabb, W.C. 2002. Effect of condensed tannins on egg hatching and larval development of Trichostrongylus colubiformus in vitro. Veterinary record, 150, p65-69.
Nutrient Requirements of Dairy cattle, 7th revised ed. 2001. NRC, National Academic Press, Washington DC, USA. p 108.
Nutrient Requirements of Horses, 6th revised ed. 2006. NRC, National Academic Press, Washington DC, USA. p.71 -76.
Nutrient Requirements of Poultry, 9th revised ed. 1994. NRC, National Academic Press, Washington DC, USA. p 30-31.
Nutrient Requirements of Swine, 9th revised ed. 1988. NRC, National Academic Press, Washington DC, USA. p 28.
Niezen, J.H., Robertson,H.A.Waghorn,G.C. and Charleston, W.A.G. 1998. Veterinary Parasitology 80(1) p.15-27.
Pagan, J.D. 2005. Nutrition of the growing horse. Equine Nutrition Conference, Hannover. Wageningen Academic Publishers. P.1127-138.
Robbins, C.T. 2001. Wildlife Feeding and Nutrition. Academic Press, USA. p 1-6.
Schmidt-Nielsen, K. 1990. Animal Physiology, Adaptation and Environment. 4th ed. Cambridge University Press. p.273-276.
Ulrey, D.E. 1996. Skepticism and Science: Responsibilities of the Comparative Nutritionist. Zoo Biology 15: p449-453.
Valberg, S. 2005. Differential diagnosis and nutritional management of equine exertional rhabdomyolysis. Equine Nutrition Conference, Hannover.
Wageningen Academic Publishers. P.139-157.
Van Soest, P.J. 1996. Allometry and Ecology of Feeding Behavior and Digestive Capacity in Herbivores, Zoo Biology 15:p455-479.
Van Soest, P.J. 1987. Nutritional Ecology of the Ruminant, Cornell University Press, Ithaca. USA. p. 199-202.
Vancaeneghem, S.,Van der Stede, Y., Verfaille, T., Verdonck, F., Arnouts, S., Deprez, P., Cox, E., Goddeeris, B.M. 2002. Effect of Oligosacharide Suplementation on an Enterotoxigenic Escherichia coli (ETEC) Infection. Proceedings of the Comparative Nutrition Society. P.291-292.
Von Kreudener, S., Schneider, W.,Elstner, E.F. 1996. Effects of extracts of Populus tremula L., Solidago virgaurea L, and Fraxinus excelsior L. on various
Myeloperoxidase systems. Arzneimittelforschung, 46:8 p809-814.
Werquin, G.J.D.L., 2006. Hepatic haemosiderosis in birds: nutritional composition and stress mechanisms may contribute to the development of the
disease: a review. Zoo animal Nutrition III, Filander Verlag, Furth. p. 75-84

9

editors@wmenews.com

