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AN OVERVIEW OF THE NUTRITION OF ZOO ANIMALS IN THE MIDDLE EAST
PART 1

Jaap Wensvoort
Wadi Al Safa Wildlife Centre, PO Box 27875, Dubai, UAE.  jwensvoort@hotmail.com

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.  
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 äÉjò¨ªdG  ºjó≤J  ¥ôWh  Ö°ù pfh  äÉq«ªch  ±Éæ°UCG  »a  ƒg  ¿Gƒ«ëdG  ≥FGóM  äÉfGƒ«ëd  á«FGò¨dG  äÉLÉ«àMÉ∏d  ∞°Uh  π°†aCG  ¿EG

 ßØàëj »àdG äÉfGƒ«ëdG ´GƒfCG á∏«µ°ûJ ¿EG .ô«°SCÉdG ¿Gƒ«ëdG áë°Uh ,ôKÉµàdGh ,á«©«Ñ£dG IÉ«ë∏d ÜQÉ≤e ô«¶f ƒg Ée ≈dEG ∫ƒ°Uƒ∏d

 Van) äÉjò¨ªdÉH ´ÉØàfÉdGh  º°†¡dG É«Lƒdƒ«°ùah ájò¨àdG áÄ«H »a  ´ qƒæàdG ∂dP ™Ñàjh ,Iô«Ñc §°ShCÉdG ¥ô°ûdG »a ô°SCÉdG »a É¡H

 ,Ulrey)  áØ∏àîªdG  ´GƒfCÉdG  ø«H  ô«Ñc  óM  ≈dEG  ähÉØàJ  ájò¨àdG  äÉLÉ«àMG  ¿EÉa  ¬«∏Yh  .(1989  ,Hofmann ;1982  ,Soest
 õ«Øëàd  ∫ qƒéà∏d  êÉàëJ  Giraffa camelopardalis  ±GQõdÉc  ádG qƒédG  äÉfGƒ«ëdG  ¿CG  ó≤à©j  ¬fEÉa  ∫ÉãªdG  π«Ñ°S  ≈∏Y  .(1996

 .(2003 ,Claus et al ;2000 ,Hofmann) ø«JhôÑdÉH á«æZ ájòZCG QÉ«àNG ≈dEG íæéJh ,á«cƒ∏°ùdG áë°üdGh ,AÉ©eCÉdG ∞FÉXh

 äÉ∏ªµe øe π«∏≤dG ™e ¢ûFÉ°ûëdG ¢û≤H ìÉéæH É¡àjò¨J øµªj (Oryx leucoryx »Hô©dG É¡ªdÉc äÉjƒYôdG ¿CG óéf πHÉ≤ªdÉHh

 .¢†ØîæªdG ø«JhôÑdG

 P QƒØ°ùØdG ôaƒJ ¿EÉa É∏ãe .(2001 ,Robbins) äÉjò¨ªdG äÉdó©eh ájò¨J-äGOÉ°†e πeGƒY ÖÑ°ùH ájòZCÉdÉH ´ÉØàfÉdG ähÉØàj

 äÉfGƒ«ë∏d  áÑ°ùædÉH  Ohóëe  äÉJÉÑædG  »a  ∂«àØdG  ¢†eÉëH  É«©«ÑW  IóëàªdG  Zn   ∂fõdGh  Mg  Ωƒ«°ùæ¨ªdGh  Ca  Ωƒ«°ùdÉµdGh

 º°†¡dÉH ô°ùµàJ äÉà«ØdG ¿CÉd IôàéªdG äÉfGƒ«ë∏d Éª¡e GôeCG ¢ù«d ∂dP øµdh ,(áe qó≤ªdG äÉfGƒ«ëdGh Qƒ«£dÉc) Ió©ªdG ájOÉMCÉdG

 AÉ©eCÉdG  »a  ô«ªîàdG  äGP  äÉfGƒ«ëdG  »a  ¿OÉ©ªdG  √òg  ôqq `aƒJ  øe  äÉà«ØdG  πq∏≤J  πg  ,øµdh  .á«eÉeCÉdG  AÉ©eCÉdG  »a  »Hhôµ«ªdG

 ∫ƒ«îdG  »a  QƒØ°ùØdG  ¢UÉ°üàeG  øe qóëJ  äÉà«ØdG  ¿CG  (2006 ,NRC) í°VGh  äÉÑKEG  ∑Éæg ¢ù«d  ?∫É«aCÉdGh  ∫ƒ«îdÉc  á«Ø∏îdG

 òNCG  ¿EG  ,(1984 ,Maynard) ádÉîædGh  (ÜƒÑëdG) QhòÑdÉc áª©WCÉdG  ¢†©H »a äÉà«ØdG  ô°ûàæJ  .Equus caballus  á«∏gCÉdG

 ôeCG äÉà«ØdG ô«°ùµJ ≈∏Y IQOÉb ôÑà©J Éd ´GƒfCÉd áª©WCÉdG √òg »a ¿ÉÑ°ùëdG »a ∂fõdGh Ωƒ«°ùæ¨ªdGh Ωƒ«°ùdÉµdGh QƒØ°ùØdG ójhõJ

 »a ™°SGh ¥É£f ≈∏Y ¢SQÉªjh ÉHƒ∏£e ¿ƒµj ób (á©qæ°üªdG äÉà«ØdG ΩGóîà°SÉH) »aÉ°VEÉdG »FGò¨dG ¿RGƒàdG ¿EG .QòëdG »Yóà°ùj

 »a O qóëJ ¿CG Öéj É¡JÉéàæeh ÜƒÑëdG äÉdó©e øµdh .(1994 ,NRC ;1988 ,NRC) ôjRÉæîdGh øLGhó∏d ájQÉéàdG ájòZCÉdG

.äÉà«Ø∏d á°SÉ q°ùëdG ´GƒfCÉdG

 á«Lƒdƒ«°ùØdG ádÉëdG äGô««¨Jh á«ª°SƒªdG QÉÑàYÉdG »a ÉfòNCG GPEG ´GƒfCÉdG øe ójó©dG »a ájò¨àdG  äÉLÉ«àMG »a ähÉØJ óLƒj

 á«Ä«ÑdG  äGQÉÑàYÉdG  øe AõL ƒg º°ùédG  ádÉM »a ô«¨àdG  ¿EG  .(2000 ,Lechner–Doll) ¿Gƒ«ë∏d  (É∏ãe  ´É°VQEÉdGh  ,ƒªædÉc)

 óYÉ°ùj  ,¢†©ÑdG »Yój Éªc ,ôeCG ƒgh ô°SCÉdG »a á«ª°SƒªdG »cÉëj ¿CG øµªj ¬JÉjƒà°ùeh AGò¨dG ´GƒfCG ô««¨J ¿EG .Iójó©dG ájhò¨àdG

.(2000 ,Lechner–Doll) »©«ÑW …ó°ùL ™°VƒHh áë°üdG º«∏°S ¿Gƒ«M ≈∏Y ®ÉØëdG »a

 ÖÑ°ùH ,ájò¨àdÉH á£ÑJôªdG ájó«∏≤àdG äÉaô°üàdG ¿CG Éªc ΩÉY πµ°ûH ¿Gƒ«ëdG ≥FGóM äÉfGƒ«ëd ¿Éà∏µ°ûe Éªg áæª°ùdGh π∏ nªdG ¿EG

 äÉLÉëdG ºjó≤J ≈dEG áaÉ°VEG , ájò¨à∏d áª«∏°ùdG IQGOEÉdG Ö∏£àJ .(1996 ,Ulrey) ™FÉ°T ôeCG »g ,á«©«Ñ£dG äGõØëªdG ΩGó©fG

 øY ø«dƒÄ°ùªdG øe ô«ãµdG ¿EÉa ßëdG Aƒ°ùdh .¿ÉÑ°ùëdÉH á«°ùØædG áë°üdG òNCG ,Iô«¨àªdG á«Lƒdƒ«°ùØdG äÉÑ∏£àªdG ≥ah á«FGò¨dG

 á©ØJôªdG  ábÉ£dG  äÉÑ«Ñëc)  É«FGòZ  ¿RGƒàe  ô«Z  hCG  ,OGóYEÉdG  ≥Ñ°ùe  hCG  ,¬ª°†g  π¡°ùj  ÉeÉ©W  äÉfGƒ«ë∏d  ¿ƒeó≤j  ájÉYôdG

 ≈∏Y  .¢VGôeCÉdGh óFGõdG ∑É∏¡à°SÉdG ≈dEG …ODƒj Éªe ,≥ØJG Éªc É¡fhôaƒjh (ïdG ,ΩÉ¶©dG øe »dÉîdG ºë∏dGh ,ô«¨°üdG Ö°û©dGh

 hCG äÉÑ«ÑëdG ≥jôW øY (¬cGƒØdG ôµ°Sh ,äÉjƒ°ûædGh ,ôcÉµ°ùdG πµ°T »a ÉÑdÉZ) ΩRÉ∏dG øe ôãcCG ábÉW ºjó≤J ¿EÉa ∫ÉãªdG π«Ñ°S

 ratites (Bennet et al, IôFÉ£dG ô«Z Qƒ«£dG »a mbd  á«HÉ∏≤à°SEÉdG ΩÉ¶©dG ¢VGôeCG ≈dEG …ODƒj ¿CG øµªj ¢ûFÉ°ûëdG hCG ÜƒÑëdG

 ΩÉ¶©dG ´hõæe ºë∏dÉH ájò¨àdG ¿EG  ;(1996 ,Van Soest) ¿Gƒ«ëdG ≥FGóM »a ôaÉëdG äGhP »a  ¢TôµdG á°VƒªMh (1991
 AGôLEG ∞°SCÉdG ™e ƒg Iô«°SCÉdG ìQGƒédGh Ωƒë∏dG äÉ∏cBÉd (Ö«JôàdGh áaÉ¶ædG ≈∏Y á¶aÉëªdÉH ≥∏©àJ ÜÉÑ°SCÉd IOÉY çóëj …òdG)

 ¿OÉ©ª∏d ¢ù«FQ Qó°üe »g ¢ùFGôØ∏d á«∏NGódG πcÉ«¡dG ¿EG  .äƒªdGh IÉfÉ©ªdGh á«HÉ∏≤à°SEÉdG ΩÉ¶©dG ¢VGôeCG ≈dEG  …ODƒjh ô°ûàæe

 º°ùL øe á∏eÉc AGõLCG øª°†àj ¿CG Öéj ô°SCÉdG »a É¡àjò¨J ΩÉ¶f ¿EÉa Gòdh (2001 ,Robbins) IOÉq«°üdG äÉfGƒ«ë∏d áÑ°ùædÉH

.áë«HòdG

§°ShC’G ¥ô°ûdG ‘ ¿Gƒ«◊G ≥FGóM äÉfGƒ«M ájò¨J ¤EG áeÉY Iô¶f

(∫hC’G º°ù≤dG)

Internal skeletons of prey animals are a major source 
of minerals for predators (Robbins, 2001) therefore, 
their captive diets should consist of (parts of) whole 
carcasses.

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 (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.

 äÉfGƒ«ëdG »°Vôj ób áfRGƒàªdG ô«Zh Iõ¡éªdG áª©WCÉdG ºjó≤J ¿EG

 ±ô°üàdG  ≈dEG  áLÉëdG  É¡eôëj  ¬æµdh  ,ô«°ü≤dG  ióªdG  ≈∏Y

 ≈dEG  …ODƒj  ób  ¬fCG  Éªc  ,¬dhÉæJh  ΩÉ©£dG  øY  åëÑdG  »a  »©«Ñ£dG

 í«àJ  áÄ«H  »a  AGò¨dG  Ωó≤j  ¿CG  Öéj  .á«£ªf  ∑ƒ∏°S  äÉaô°üJ

 äÉ«ªµdG  πcCÉJ  ¿CGh  øµªe »©«ÑW πµ°T  ôãcCÉH  πcCÉJ  ¿CG  äÉfGƒ«ë∏d

 Öéj .(•ƒ¨°†dG ΩGóîà°SGh óFGõdG ΩÉ©WEÉdG …OÉØàH) áë«ë°üdG

 Ωóîà°ùJ ¿CGh á«fÉª°ùédG É¡YÉ°VhCG Ö°SÉæj ÉªH äÉfGƒ«ëdG iò¨J ¿CG

 IOÉjõd áÑ°SÉæªdG ±ô°üàdG Ö«dÉ°SCG ΩGóîà°SÉH AGò¨dG AGôKEG ¥ôW

 .¿Gƒ«ë∏d á«©«Ñ£dG äÉaô°üàdG

:á∏ãeCÉdG øª°†àJ

 äGP Iôc hCG ,ΩÉ©WEG ÜƒÑfCG hCG ,áÑ∏Y πNGO ΩÉ©£dG ÉjGóg ºjó≤J  •
 ∫ƒ°Uƒ∏d É¡Ñ«∏≤àH ó¡édG ∫òH ≈∏Y ÉgôÑéj Éªe Iô«¨°U áëàa     
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 Qƒ«£dGh ¢VQGƒ≤dÉc ´QGõªdG øe ¢ùFGôØH ÖdÉ©ãdG ájò¨J ™jƒæJ •
.äGô°ûëdGh     

 ¥GQhCG âëJ ICÉÑîe á«M äGô°ûM äGô°ûëdG äÉ∏cBG ΩÉ©WEG •
.ôé°ûdG   

 πNGóH ¬cGƒØdG ô«°üY hCG ¬cGƒØdG äÉe qó≤ªdG äÉfGƒ«ëdG ΩÉ©WEG •
� ójõJ äÉdBG ΩGóîà°SÉH ó«YGƒªdG »a ΩÉ©£dG ºjó≤Jh ,è∏ãdG   

.á«dBÉdG ΩÉ©£dG   

.áæµªe á«©«ÑW á≤jôW ôãcCÉH ádGƒédG äÉfGƒ«ëdG ΩÉ©WEG •
.Ωƒë∏dG äÉ∏cBÉd ÜhÉæàe πµ°ûH áà«ªdG hCG á«ëdG ¢ùFGôØdG ºjó≤J •

 .»FGò¨dG  ΩÉ¶æ∏d  á«∏«ªµJ  OGƒe  áaÉ°VEG  ô°SCÉdG  ±hôX  Ö∏£àJ  ób

 (2001  ,Robbins)  á«°SÉ°SCG   »g  É∏ãe  ê  ø«eÉà«a  áaÉ°VEG  ¿EÉa

 Cavia  É«æ«Z  ôjRÉæNh  ,Chiroptera  ¢û«aÉØîdG  ájò¨àd

 áHGôbh  ,Anthropoidea  äÉe só≤ªdG  äÉfGƒ«ëdGh  ,porcellus
 á«ªc ¿CG Éªc ;Passeriformes (áªKÉédG) QÉé°TCÉdG Qƒ«W ∞°üf

 »a  O  ø«eÉà«a  êÉàfEÉd  ¿É«°SÉ°SCG  ¿GôeCG  ¬àLƒe  ∫ƒWh  Aƒ°†dG

 πHÉ≤ªdG »ah ;(2006 ,Lloyd) πNGódG »a ¢û«©J »àdG ∞MGhõdG

 Litocranius  ∑ƒæjô«édG ∫Gõ¨c ádƒéàªdG äÉfGƒ«ëdG ¢†©H ¿EÉa

 ¢†©H  »a  áaÉãµdG  áØ«ØN  äÉLQO  »a  É¡H  ßØàëj  »àdGh  walleri
 É¡d  ôq`aƒJ  ÉªdÉW  á«aÉ°VEG  ájò¨J  …CÉd  êÉàëJ  Éd  ¿CG  Ö∏¨j  ≥FGóëdG

.∫Gƒéà∏d ±Éc ∫Éée

 ºK ,AGò¨c áeó≤ªdG OGƒªdG AôªdG ±ô©j ¿CG Öéj ,≥Ñ°S Éªd áaÉ°VEG

 ,¢SOhQ ¢ûb ¿CG óéf É∏ãªa .∫Éq`©a πµ°ûH É¡ªjó≤Jh ¿RGƒàdG AGôLEG

 ,ìÉ∏eCÉdG  øe  á«dÉY  ÉÑ°ùf  …ƒàëj  ,§°ShCÉdG  ¥ô°ûdG  »a  ™FÉ°ûdG

 ôq`aƒJ  ¿CG  Éªc  ,Se  Ωƒ«æ∏«°ùdG  øe  ô°UÉb   ≈dEG  ¢†Øîæe  iƒà°ùeh

 .É°†Øîæe ¿ƒµj ¿CG Ö∏¨j (¬«∏Y √AGƒàMG ¢ù«dh) ¬æe Cu ¢SÉëædG

 ≥©∏dG  ÖdÉb  »a  ¢SÉëædGh  Ωƒ«æ«∏°ùdÉc  ¿OÉ©ªdG  ºjó≤J  ¿EÉa  ¬«∏Yh

 .Éjóée GôeCG IQhô°†dÉH ¿ƒµj Éd ób ¿OÉ©ªdG ¢ü≤f »aÉ∏àd »ë∏ªdG

 ÖdÉb ∑É∏¡à°SG »a áÑZôdG ¿EÉa ,(ídÉªdG) ¢û≤dG ∑É∏¡à°SG ÖÑ°ùH

.»ØàîJ hCG ≈fóàJ ób ≥©∏dG
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Gerenuk feeding on browse trees at Wadi al Safa Wildlife Centre, Dubai ©Declan O’Donovan.
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