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Why is feeding important ?

- to meet nutritional and physiological needs / avoid 
illness and malfunction



Hoof overgrowth

Giraffe survey: Zoos with hoof problems fed more 
fruits/bread/grains than zoos without such problems  
(Hummel et al. 2006). 

Moose survey: Zoos with hoof problems fed more 
non-roughages (incl. fruits) than zoos without such 
problems (Clauss et al. 2002).

Comparing two wild ruminant herds, the one with a 
higher proportion of concentrates had a lower rumen 
pH and worse claws (Zenker et al. 2009).



Aim: consistently high food intake



Why do giraffes eat ‘too little’ ?



Why do giraffes eat ‘too little’ ?
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Why do giraffes eat ‘too little’ ?

Proportion of fruits/vegetables
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Why do giraffes eat ‘too little’ ?

Hours incubation
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Grains

Beet pulp
Fruit

Pellets
Lucerne pellets

Lucerne hay
Browse leaves



Warum fressen Giraffen ‘wenig’?
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Fruit

Beet pulp



Fermentation and pH



Strategies against acidosis

- no fruits / coloured vegetables
- no pellets with a high grain content
- pellets with high content of fibre
- no sudden dosage of pellets (e.g. grid on feeding 

trough, automatic feeding allotments)

don‘t use
fruits/carrots! 
just a grid
example

? !



Recommendations

- as much browse as possible
- lucerne hay
- pellets with high fibre content
- if part of your story, green leafy 

vegetables
- browse silage, frozen browse, 

dried browse etc.
- if not in pellets – linseed, beet 

pulp

Warning against grains, fruits, coloured vegetables



Linseed



Why is feeding important ?

- to meet nutritional and physiological needs / avoid 
illness and malfunction

- to meet behavioral needs



Veasey et al. (1996)



Veasey et al. (1996)





Veasey et al. (1996), del Castillo et al. (2005), Bashaw (2011), Orban et al. (2016); du Toit & Yetman (2005), 

Pellew (1984), Schüssler et al. (2015)

Aim: few stereotypies – lots of feeding



Aim: few stereotypies – lots of feeding



Why do giraffes eat ‘too little’ ?

Concentrates, fruits & vegetables
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Aim: few stereotypies – lots of feeding



Why is feeding important ?

- to meet nutritional and physiological needs / avoid 
illness and malfunction

- to meet behavioral needs

- to tell a story to
your visitors
your employees



What is your story ?

“Wild animals are like humans – the world is as Walt Disney showed it.”



What is your story ?

Fruits Vegetables 
Banana 

Musa acuminata 
 

 

 

 

 

 

  

 

Carrot 

Daucus caurota  

 

 

 

 

 

 

 

Apple 

Malus domestica 
 

 

 

 

 

 

  

   

Sweet potato 

Ipomoea batatas  

 

 

 

 

 

 

 

Orange 

Citrus x sinensis 
 

 

 

 

 

 

 

 

 

Celery 

Apium graveolens 

 

 

 

 

 

 

 

Kiwi 

Actinidia deliciosa 

 

 

 

 

 

  

 

Spinach 

Spinacia oleracea 

 

 

 

 

 

 

 

Papaya 

Carica papaya 
 

 

 

 

 

 

 

 

Endive 

Cichorium endivia 
 

 

 

 

 
 

 

 

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

© VHL Animal Management / Animal Welfare Web/ E.F. Prins Photos and design, Emile Prins, 2012. 
Information used from Danish Food Composition Table and Schmidt et al., (2005). 

Contact:       Tjalling Huisman              
Email:     tjalling.huisman@wur.nl 
Phone:      +31-(0)58-2846311 
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Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat 

 

Ca 

 

P 

 

Mg 

 

Fe 

 

Vit. A 

RE  

Vit. E 
α-TE  

Vit. C  

3.4 234 28.8 6.6 13.3 12.4 0.04 0.27 0.28 0.002 44.2 5.5 0.14 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

2.2 143 14.6 8.6 4.3 8.3 0.04 0.17 0.04 0.001 20.8 5.5 0.1 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

2.2 130 14.3 9.2 7.8 4.9 0.35 0.22 0.1 0.001 40 5.5 0.5 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

2.5 156 25.3 19.7 12.9 8.3 0.32 0.33 0.13 0.003 31.4 5.5 0.65 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

2.1 135 18.5 16.5 18.4 4.7 0.25 0.1 0.22 0.007 197 - 0.55 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

1.6 115 11.2 10.2 6.8 4 0.36 0.29 0.12 0.004 9170 5.5 0.02 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

3.0 197 39.4 9.7 8.3 11 0.45 0.47 0.15 0.009 3730 - 0.26 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

0.9 71 11.1 8.9 12.2 2.1 0.57 0.3 0.08 0.004 14.2 2 0.2 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

1.1 83 16.7 9.7 32.1 6.6 1.29 0.41 0.26 0.05 3490 29 0.52 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

0.6 62 11 8.9 13 2 0.52 0.28 0.15 0.008 1030 - 0.07 

104 gram sugar 

All values expressed as g/kg wet weight, unless otherwise stated. 

45 gram sugar 

32 gram sugar 86 gram sugar 

14 gram sugar 56 gram sugar 

1 gram sugar 52 gram sugar 

0 gram sugar 27 gram sugar 

courtesy Tjalling Huisman



What is your story ?

Fruits 
 

 Water Rest protein 
available 

carbohydrates calcium phosphorus 
  “dry matter” % ‰ 
 % % -------------------- dry matter -------------------- 
Honey 18.6 81.4 0.5 92.3 0.1 0.2 
Rock melon 87.0 13.0 6.9 92.5* 0.5 1.6 
Water melon 93.2 6.8 8.8 90.5* 1.5 1.6 
Ananas 85.3 14.7 3.1 89.3 1.1 0.6 
Grapes 81.1 18.9 3.6 85.2 1.0 1.1 
Apple 85.3 14.7 2.3 84.3 0.5 0.8 
Dried dates 20.2 79.8 2.3 83.1 0.8 0.7 
Cherry 82.8 17.2 5.2 82.6 1.0 1.2 
Banana 73.9 26.1 4.4 82.0 0.3 1.1 
Grapefruit 89.0 11.0 5.5 81.4 1.6 1.5 
Pear 84.3 15.7 3.0 80.6 0.6 1.0 
Peach 87.5 12.5 6.1 75.5 0.6 1.8 
Mango 82.0 18.0 3.3 71.1 0.7 0.7 
Plum 83.7 16.3 3.7 70.0 0.9 1.1 
Apricot 85.3 14.7 6.1 67.6 1.1 1.4 
Gooseberry 87.3 12.7 6.3 66.9 2.3 2.4 
Kiwi 83.8 16.2 6.2 66.5 2.3 1.9 
Fig 80.2 19.8 6.6 65.2 2.7 1.6 
Orange 85.7 14.3 7.0 64.3 2.9 1.6 
Strawberry 89.5 10.5 7.8 61.4 2.5 2.8 
Black currant 81.3 18.7 6.8 53.3 2.5 2.1 
Red currant 84.7 15.3 7.4 48.6 1.9 1.8 
Blueberry 84.6 15.4 3.9 47.8 0.6 0.8 
Blackberry 84.7 15.3 7.8 46.7 2.9 2.0 
Raspberry 84.5 15.5 8.4 44.6 2.6 2.8 
Guava 83.5 16.5 5.5 40.6 1.0 1.9 
Papaya 87.9 12.1 4.3 19.8 1.7 1.4 

Avocado 68.0 32.0 5.9 
1.3 (due to high 

fat content) 0.3 1.2 

 
*minimum 
 
Source: Souci/Fachmann/Kraut „Die Zusammensetzung der Lebensmittel – Nährwert-
Tabellen 1989/90“. 4. Auflage, Wiss. Verlagsgesellschaft Stuttgart 

Vegetables 

 Water Rest protein 
available 

carbohydrates calcium phosphorus 
  “dry matter” % ‰ 
 % % -------------------- dry matter -------------------- 
Sweet potato 69.2 30.8 5.3 94.0* 1.1 1.5 
Manioc/Tapioca 63.1 36.9 2.7 86.9 1.0 1.0 
Beetroot 88.8 11.2 13.7 76.9 2.6 4.0 
Potato raw/cooked 77.8 22.2 9.2 69.4 0.4 2.3 
Cucumber 96.8 3.2 18.8 64.7 4.7 7.2 
Tomato 94.2 5.8 16.4 59.5 2.4 4.5 
Pumpkin 91.3 8.7 12.6 54.9 2.5 5.1 
Green beans 90.3 9.7 24.6 54.5 5.9 3.9 
Onion 87.6 12.4 10.1 46.7 2.5 3.4 
Kohlrabi 91.6 8.4 23.1 45.8 8.1 5.9 
Carrot 88.2 11.8 8.3 41.8 3.5 3.0 
Chicoree 94.4 5.6 23.2 41.4 4.6 4.6 
Squash 88.7 11.3 12.4 40.6 2.4 3.8 
Radish 94.4 5.6 18.8 39.6 6.1 4.7 
Aubergine 92.6 7.4 16.8 35.9 1.8 2.9 
Sweet pepper 91.0 9.0 13.0 35.7 1.2 3.2 
Celery stalks 92.9 7.1 16.9 30.7 11.3 6.8 
Cauliflower 91.6 8.4 29.3 30.2 2.4 6.4 
Chinese cabbage 95.4 4.6 25.9 29.1 8.7 6.5 
Leek 89.0 11.0 20.4 29.0 7.9 4.2 
Broccoli 89.7 10.3 32.0 27.4 10.2 8.0 
Zucchini 92.2 7.8 20.5 25.6 3.8 2.9 
Brussels sprouts 85.0 15.0 29.7 25.1 2.1 5.6 
Savoy cabbage 90.0 10.0 29.5 24.1 4.7 5.6 
Lettuce 95.0 5.0 25.0 22.0 7.4 6.6 
Kale/Green cabbage 86.3 13.7 31.4 21.7 15.5 6.4 
Fennel 86.0 14.0 17.4 20.1 7.8 3.6 
Celery root 88.6 11.4 13.6 19.7 6.0 7.0 
Girasole 78.9 21.1 11.6 19.0 0.5 3.7 
Artichoke 82.5 17.5 13.7 16.6 3.0 7.4 
Field salad/Lamb’s 
lettuce 93.4 6.6 27.9 10.6 5.3 7.4 
Mangold 92.2 7.8 27.3 8.8 12.8 5.0 
Spinach 91.6 8.4 30.0 7.3 15.0 6.5 
Parsley 81.9 18.1 24.5 7.2 13.5 7.1 
Endive 94.3 5.7 30.7 5.3 9.5 9.5 

 
*minimum 
 
Source: Souci/Fachmann/Kraut „Die Zusammensetzung der Lebensmittel – Nährwert-
Tabellen 1989/90“. 4. Auflage, Wiss. Verlagsgesellschaft Stuttgart 
 



What is your story ?

“We show you that you can maintain wild animals in human 
care with diets that do not resemble the ones they eat in the 
wild.”

”We show you on what animals can actually survive.”

“We know commercial fruits are not natural diet items but we 
want to promote the use of apples anyhow.”

“Conservation has nothing to do with trying to reproduce 
natural diets.”

“Long live Granny Smith!”



What is your story ?

“It is our aim to feed our animals a diet that consists of 
about 0.5 % natural diet items.”



This represents app. 1.5 kg edible browse 
(= 380 g dry matter)
per 5 animals
who would eat 18 kg /d each, 
i.e. 0.4 % of natural intake.



Daily allotment for one okapi (fed browse only)

(photo J. Hummel)







What is being fed?



There are very good pelleted diets



There are very good pelleted diets



There are very good pelleted diets

◊ Ergänzungsfuttermittel

◊ Form: Pellet 4-5 mm und 8 mm rund

◊ Liefermengen: 25 kg Papiersäcke 
Paletten à 750 kg

◊ Produktnummer: 3699.PA.S25 /  3699.PD.S25

◊ Speziell für Browsers geeignete Faserzusammensetzung mit hohem Anteil an fermentierbarer 
Faser durch Apfeltrester, Rübenschnitzel und Haferkleie

◊ Proteingehalt an den Bedarf der Browsers angepasst mit Beachtung der in Europa tieferen Pro-
teingehalte im Luzerneheu

◊ Wenig Getreide und somit niedriger Gehalt an Stärke
◊ Ohne Soja- und Palmölprodukte
◊ Hoher Gehalt an Vitamin E 
◊ Organische Selenquelle
◊ Kupfer-supplementiert für den höheren Bedarf der Hirsche
◊ Biotin supplementiert für Horn und Fell
◊ Kein mineralisches Eisen substituiert
◊ Leinsaatprodukte für natürliche Omega-3-Fettsäuren
◊ Bicarbonat zur Vorbeugung der Pansenacidose (1%)
◊ Dank Vitamin-, Mineralstoff- und Spurenelementsupplementierung sind bei geeigneter 

Rationszusammenstellung keine zusätzlichen Ergänzungsfutter nötig
Gerne erarbeiten wir mit Ihnen einen individuellen Fütterungsvorschlag

Geeignet für: Browser Zoo Herbivoren, z.B. 
   Giraffen, Okapis, Rehe, Elche, Ducker, 
   sowie Intermediate Feeders wie 
   Hirsche, Ziegenartige etc.

Futternummer: 3699   

HERBIVOREN

Browser

Pellet 8 mm rund

Pellet 4-5 mm rund

1 cm

1 cm

FUTTERART, FORM, LIEFERMENGEN

IHRE VORTEILE

Futterabbildung im Originalmassstab
Farben können vom Produkt abweichen

zoofeed

2018-02-08Für Ihre Bestellungen: Granovit Zoofeed CH-4303 Kaiseraugst
Tel. +41 61 816 16 16
Fax +41 61 816 18 00

zoofeed@granovit.ch
www.granovit.ch

◊ Das Futter eignet sich zur Ergänzung einer Ration auf Raufutterbasis (je nach Spezies Luzerneheu, Grasheu, Laub, 
etc.)

◊ Wasser immer zur freien Verfügung stellen      

◊ Richtwert: 0.5-1.5% vom Körpergewicht pro Tag plus Heu zur freien Verfügung

◊ Max. 60% der Trockensubstanz der Ration

◊ Nicht geeignet für Schafe und andere Kupfer empfindliche Herbivoren (Gesamtgehalt ca. 33ppm)

◊ Weniger geeignet für Pferdeartige und Tiere mit Tendenz zur Schlundverstopfung wegen quellenden 
Faseranteilen (v.a. Rübenschnitzel). Falls das Futter doch verabreicht wird, sollte es zuvor eingeweicht werden.

Gerne erarbeiten wir mit Ihnen einen individuellen Fütterungsvorschlag für die betreffende Tierart

Quellen:
Kamphues et al. 2009, Supplemente zu Vorlesungen und Übungen in der Tierernährung, 11. Auflage, M.&H. Schaper, Hannover
Litzenich, B. A., & Ward, A. M. (September 1997). Hay and Pellet Rations: Considerations in Feeding Ungulates. Nutrition Advisory Group Handbook, Fact 
Sheet 006.

Hauptnährstoffe (%)

Trockensubstanz 89
Rohprotein 20
Rohfett 3
Rohfaser 20
Rohasche 9
NfE 37
NDF 36
ADF 24
Stärke 5
Zucker 4

Energie (MJ/kg)

Bruttoenergie 16.5
Umsetzbare Energie 6.4
Verdauliche Energie 10.7

Mengenelemente (%)

Calcium 1.3
Phosphor 0.7
Magnesium 0.3
Natrium 0.6
Kalium 1.1
Chlor 0.3

Spurenelemente (mg/kg)

Eisen 500
Zink 204
Kupfer 33
Jod 2
Mangan 122
Selen 0.7
Kobalt 1.1

Vitamine (zugesetzt, mg/kg)

Vitamin A (IU/KG) 10500
Vitamin D3 (IU/KG) 1500
Vitamin E 1800
Vitamin K3 0.8
Vitamin B1 11
Vitamin B2 10
Vitamin B6 7
Vitamin B12 0.04
Nicotinsäure 80
Pantothensäure 32
Folsäure 1.4
Biotin 7
Cholin 150
Vitamin C 15

Aminosäuren (%)

Arginin 1.19
Lysin 1.04
Methionin 0.38
Methionin + Cystin 0.70
Tryptophan 0.27
Threonin 0.85

Zusammensetzung
Luzernemehl, Sonnenblumenschrot, 
Haferkleie, Leinsaatprodukte, 
Kartoffelprotein, Rübenschnitzel, 
Apfeltrester, Weizen, Mineralstoff- 
und Vitaminprämix inkl. Bicarbonat, 
Zellulose, Melasse, Strohmehl

Bemerkungen
◊ Angegebene Gehalte sind berechnete 

Mittelwerte bezogen auf lufttrockene 
Substanz.

◊ Bruttoenergie und umsetzbare 
Energie berechnet nach Angaben aus 
Kamphues et al. 2009; verdauliche 
Energie berechnet nach Angaben aus 
NRC Horses 2007

◊ Nährstoffgehalte unterliegen natür-
lichen Schwankungen der Rohstoffe 
und deren Herstellungsprozessen.

Futternummer: 3699   

HERBIVOREN

Browser

UNSERE FÜTTERUNGSEMPFEHLUNG

FUTTERANGABEN

zoofeed

2018-02-08Für Ihre Bestellungen: Granovit Zoofeed CH-4303 Kaiseraugst
Tel. +41 61 816 16 16
Fax +41 61 816 18 00

zoofeed@granovit.ch
www.granovit.ch



Why do giraffes eat ‘too little’?

Their diet is too energy-dense.
High-energy: Grains and grain-based pellets, 
fruit/coloured vegetables.

Because they do not like the roughage they 
are offered.



Roughage I: giraffes do not eat grass hay

aus Foose (1982)
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Roughage II: Lucerne hay is accepted but 
not the solution

Lucerne hay quality is paramount.
This is not the item to save money on, and
someone who knows hay has to do the buying.





Roughage II: Lucerne hay is accepted but 
not the solution



Roughage II: Lucerne hay is accepted but 
not the solution



What is being fed ?

Everyone gives some browse, but how

much ?



What is being fed ?







Roughage II: Lucerne hay is accepted but 
not the solution

No modern giraffe husbandry story without a 
concept for a consistent, generous provision
with browse.



B. Wolfe



Monitor body condition




