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(German) textbook
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1980-1993

80% fruits, 19% meat, 1% minerals

Fruits: apple, pear, orange, banana, tomato, greens (grass,
clover, salad)

Meat: muscle, heart - finely cut - also canned dog/cat food
If fruits not available: oat flakes, rice, dry dog food, cooked
potato

1999

Leafy green vegetables, vegetables, fruits (apple, banana,
pear, grapes, kiwi), sometimes canned dog/cat food, grain
products

2004-2009

Greens (herbs, low proportion of salad/vegetables),

low amounts of fruits (lead to malfermentation and diarrhoea),
canned dog/cat food should not be main component (cause
gout),

milk and grain products only in small amounts,

hay always ad libitum,

cuttlefish bone/egg shells




Example: tortoises

Recommendations from successive editions of the same

(German) textbook

Year

Recommendation

1980-1993

80% fruits, 19% meat, 1% minerals

Fruits: apple, pear, orange, banana, tomato, greens (grass,
clover, salad)

Meat: muscle, heart - finely cut - also canned dog/cat food
If fruits not available: oat flakes, rice, dry dog food, cooked
potato

1999

Leafy green vegetables, vegetables, fruits (apple, banana,
pear, grapes, kiwi), sometimes canned dog/cat food, grain
products

2004-2009

Greens (herbs, low proportion of salad/vegetables),

hay always ad libitum,
cuttlefish bone/egg shells
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EXO m ple : COO -l-i (Nasua spp.)

Gastropods Refuse Vertebrates
0 3%
1% 2% [
N
Spiders Plant parts
1% 26%

Millipeds
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15%

Insects
24%

Alves-Costa et al. (2004)
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No easy-to-harvest packages of tiny invertebrates




Unavoidable detritus ingestion in myrmacophages
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Two traditions in imitating natural diets

Raftcliffe and

Wackernagel Hediger
a complete feed for ‘natural’ feeds (forages,
each animal (group) fruits/vegetables), that
(pelleted/extruded) resemble the natural diet

atypcial physical selective feeding possible

structure
some nutrients available feeds differ from
difficult to limit in nutrient content from

behavioural deficits the natural diet
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Frugivores don't eat supermarket fruit

AnimalWelfareWeb.n!

Sugars and other nutrients in produce (of fruits and vegetables)

All valt ight,
Fruits Vegetables
Banana Carrot
Musa acuminata Daucus caurota
104 gram sugar 45 gram sugar

Enoray [Ory |NOF | ADF | Crude | Fat | Ca | P | Mg | Fo |VLA|ViLE|VeC [Enorgy [ory |NOF | ADF |Crude | Fat | Ca | P | Mg | Fe |VEA|VRE|ViC
MJ |Matter Protain MJ | Matter Protein R | o
34 |24 | 288 | 66 | 133 | 124 004 | 027 | 028 0002 | 44z | 55 |04 16 | 15 |11z | 10z | 68 | 4 |03 |02 | 042 [0004| 170 | 55 | 002

Apple Sweet potato

Malus domestica Ipomoea batatas

86 gram sugar 32 gram sugar
[Eneray [Ory |NDF | ADF | Crude | Fat | Ca | P | Mg | Fe |VitA|ViLE|ViLC [Eneray [Dry [NOF | ADF | Crude | Fat | Ca | P | Mg | Fe |VitA|ViLE|ViLC
MJ o |Matter Protein Re | OTE My |Matter Protein Re | OTE
22 |13 | 146 | 86 | 43 | 83 |o004 | 017 | 004 |0001| 208 | 65 | 01 30 | 197|304 | 87 | 83 | 1 |o0a4s | o047 | o015 |000s|3730 | - | o026
Orange Celery
Citrus x sinensis Apium graveolens

56 gram sugar 14 gram sugar
[Energy [Dry |NOF | ADF | Crude | Fat | Ca | P | Mg | Fo |VILA|VILE VLG [Energy [Ory |NOF | ADF | Crude | Fat | Ca | P | Mg | Fe VILE[Vite
My Matter Protein Re | ©TE M matter Protein Re | ©TE
‘ 22 | 130 ‘ 1A:l| 92 | 78 | 49 ‘0.35 | 022‘ 01 ‘n.lml 40 ‘ 55 ‘ 05 ‘ ‘ 09 | 7 ‘ 11 ‘ 89 ‘ 122 | 21 ‘a.sYl 03 ‘ 008 ‘n.oml M.z‘ 2 ‘ 02 ‘
Kiwi Spinach r
Actinidia deliciosa Spinacia oleracea
52 gram sugar 1 gram sugar
[Energy [Ory |NDF | ADF | Grudo | Fat | Ca | P | Mg | Fe |ViLA|VILE|VitGC Eraray [ory TNOF [ AOF [ Crdo [ Fat | o | P | Wa | Fo [VeAIVEEIVC
M |Matter Protein nE w mn« ,, RE
‘ 25 ‘ 156 ‘25.3' 197 ‘ 129 ‘ 83 n,:lz us 013 ‘nuo&‘ 314 | 55 055 11 | 8 [167 | o7 | 321 |66 | 129 nu | ozs 005 |34w‘ 29 052
Papaya Endwe
N ‘ - l -
27 gram sugar 0.gram sugar
[Energy [Ory |NDF | ADF |Crude| Fat | Ca | P | Mg | Fe |VILA|VILE|VitC Erwray [ory WO [ ADF [ Grude [ Fat | G2 | P | Wa [ Fo [VEAIWEEIVRT
M |Matter Protein Re | oTE M matt Protein RE
‘ 21 ‘ 135 ‘ 185 | 165 ‘ 184 ‘ a7 ‘ 025 ‘ 01 ‘ 02 |nm)7‘ 197 ‘ - | 055 ‘ ‘ 06 | 62 ‘ n ‘ 89 ‘ 13 | 2 ‘ 052 ‘ 028 | 015 ‘n.mﬂl meo‘ ‘ 007 ‘
Photos and design, Emile Prins, 2012. © VHL Animal Management / Animal Welfare Weby .. Prins Tialling Huisman
Information used from Danish Food Composition Table and Schidt et a., (2005). talling huisman@wur.nl

+31(0)58-2846311

courtesy Tjalling Huisman
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J. Zoo An. Med. 15: 142-146, 1984 J. Zoo An. Med. 13: 104-107, 1982
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+ “do as we always did” -
based on experiences what sometimes ‘experiences’ are
has been working mistakes one has been making

for long fime

“imitate the natural diet”

best approach depends on what you know
about the natural diet, and
what feeds are available

“use a suitable domestic species as model”

‘'scientific compromise’
huge amount of knowledge



Fibre content depends on infended use

Use Fibre content*
Beef cattle 12 %DM
Dairy cattle 18 %DM
Feral cattle 30 %DM

*historical recommendations for ration design




Fibre content depends on infended use

Use Fibre content* Longevity

Beef cattle 12 %DM app. 2 years
Dairy cattle 18 %DM app. 4 years
Feral cattle 30 %DM app. 25 years

*historical recommendations for ration design
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essential nutrients:

- high protein requirement

- amino acids taurine and arginine
not essential for dogs H - arachidonic acid

- vitamin A (B-carofine useless)

- vitamin D

- niacine



Nutrition Research Reviews (2002), 15, 153-168 DOI: 10.1079/NRR200238
© The Author 2002

Idiosyncratic nutrient requirements of cats appear to be
diet-induced evolutionary adaptations™

James G. Morris



Nutrition Research Reviews (2002), 15, 153-168 DOI: 10.1079/NRR200238
© The Author 2002

Idiosyncratic nutrient requirements of cats appear to be
diet-induced evolutionary adaptations™

James G. Morris

B




Approach 1o zoo animal nutrition

+ “do as we always did” -
based on experiences what sometimes ‘experiences’ are
has been working mistakes one has been making

for long fime

“imitate the natural diet”

best approach depends on what you know
about the natural diet, and
what feeds are available

“use a suitable domestic species as model”
‘'scientific compromise’ species-specific peculiarities
huge amount of knowledge are easily overlooked



Journal of Zoo Animal Medicine 19(3): 126-131, 1988
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COPPER DEFICIENCY IN CAPTIVE BLESBOK ANTELOPE
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Ellen S. Dierenfeld, Ph.D., Emil P. Dolensek, D.V.M., Tracey S. McNamara, D.V.M., and James
G. Doherty, B.S.
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Approach 1o zoo animal nutrition

+ “do as we always did” -
based on experiences what sometimes ‘experiences’ are
has been working mistakes one has been making

for long fime

“imitate the natural diet”

best approach depends on what you know
about the natural diet, and
what feeds are available

“use a suitable domestic species as model”
‘'scientific compromise’ species-specific peculiarities
huge amount of knowledge are easily overlooked

“based on studies in zoo animals”
‘'scientific approach’ financially and logistically
challenging, difficulty in
summarizing knowledge
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e Differences between free-range
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Examples: case studies

no conftrol group




The classic problem repertoire

Carnivore — Red meat — (Calcium deficiency

Primate —® Fruits & vegetables —®= Calcium deficiency

Fish-Eater =~ —® Thawed fish — Sodium- and vitamin
B deficiency
Herbivore —® Hay & grains —® Acidosis, vitamin E-

and calcium deficiency
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Examples: inventories

sooo' Body weight (kg)

European Zoos
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Range countries
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2 10 20 Age (yrs)xo 0 =0 Sri Lanka
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Age class

Kibby Treiber - Plenary (2015)




Studies In zoo animails

e Case reports / case series

* Inventories of diets, pathological
states, husbandry success

* Differences between free-range and
Z0O

e Epidemiological / controlled studies
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Dental calculus

Relationship between diet, dental calculus and peri-
odontal disease in domestic and feral cats in Australia

Aust Vet J 1998;76:690-693.
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Removing Milk from Captive Gorilla Diets:
The Impact on Regurgitation and
Reingestion (R/R) and Other Behaviors

Kristen E. Lukas,’**” Gloria Hamor,® Mollie A. Bloomsmith,*
Charles L. Horton,® and Terry L. Maplez"” Zoo Biology 18:515 - 528 (1999)
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Regurgitation in Gorillas: Possible Model for
Human Eating Disorders (Rumination/Bulimia)

EDWIN GOULD, PH.D.
Department of Mammalogy, National Zoological Park, Smithsonian Institution, Washington, D.C.

MIMI BRES, M.S.
Department of Biological Sciences, The George Washington University, Washington, D.C.
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Social Factors Influence Ovarian
Acyclicity in Captive African Elephants
(Loxodonta africana)

Elizabeth W. Freeman 12* Greg Guagnano,? Deborah Olson,® Mike Keele,*
and Janine L. Brown’

Females more likely to be acyclic had a larger body mass
index and had resided longer at a facility with the same herdmates. Results
suggest that controlling the weight of an elephant might be a first step to helping
mitigate estrous cycle problems.
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Body condition scoring
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Its Prevention'™
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Claude-P. Aebischer,® and Annette Liesegang”*

Effects of starch and fibre in pelleted diets on nutritional status
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Conftrolled studies often put animals af risk

Nutritional Metabolic Bone Disease in Juvenile
Veiled Chameleons (Chamaeleo calyptratus) and
Its Prevention'™

Stefan Hoby,** Christian Wenker,” Nadia Robert,* Thomas Jermann,® Sonja Hartnack,® Helmut Segner,*
Claude-P. Aebischer,® and Annette Liesegang’*

Effects of starch and fibre in pelleted diets on nutritional status
of mule deer (Odocoileus hemionus) fawns
S. McCusker', L. A. Shipley’, T. N. Tollefson'?, M. Griffin®>* and E. A. Koutsos®
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for a zoo study to be allowed

studies that shall have relevance for HEALTH mostly
by definition require setups of more and less
healthy options/treatments

typical ‘risk-free’ nutrition studies in zoos with
potential relevance: inventories, epidemiological
studies

typical ‘risk-free’ nutrition studies in zoos with less
potential relevance: measuring digestibility and
digesta passage on used diefs
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EAZA
Husbandry & Management
Guidelinas

Giraffe camelopardalis

2006




Where Is tThe iInformation?

Captive Management Husbandry
Manuals

This Husbandry Manual Regmter is in two parts;

1. The first section is an index of Mammal Taxonomic Orders. Click on the
Taxonomic link to be taken to the relevant section within the second section of
the Registry. Please note that Husbandry Manuals are not currently available
for all groups or species.

2. The second section provides the contact details for the Husbandry Manuals
known to us from the taxonomic group you have selected, listed by Taxonomic
Family.

If the contact details for a specific Manual has changed or you know of, or are searching
for, a specific Manual which is not listed here, please contact me and I will endeavour to
assist.

Many of the following Husbandry Manuals are available from one or more of the regional
Zoo Management Associations; unfortunately in most cases you need to be a financial
member of the relevant Association in order to be eligible to obtain a copy of a Manual.
However, wherever possible, contact details for obtaining a copy directly from the authors
(or elsewhere) is provided.
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AVIAN resesrch for captive bird popuations ~ gy
NUTRITION ——
RESOURCE o et

Families Index: Avian Nutrition Resource Search
* Tinsmiformes Sustaining the longevity of captive bird populations is essential if we wish to Enter a search term below
o Struthioniformes maintain the current variety of species in captivity. It is Imperative that to find information from
«« Rhelformes aviculturists collaborate to share knowledge and experience In all aspects of within the Avian Nutrition
avian husbandry. Resource website.

e Casuarilformes

O wle” cusi Q)

. Apterygliormes

e Galiiformes

* Ansariformes

Latest updates

This site is currently being
compiled. please do keeo

o Sphenisciformes

e Gavilformes
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The Feeding and Nutrition of Herbivores

Orav T. OFTEDAL, DAVID J. BAER, AND MARY E. ALLEN

The Feeding and Nutrition of Carnivores

MARY E. ALLEN, Orav T. OFTEDAL, AND DAVID . BAER

The Feeding and Nutrition of Omnivores
with Emphasis on Primates

Orav T. OFTEDAL AND MARY E. ALLEN
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not in any one place




thank you for your attention




