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Gliederung

– Historische Entwicklungen
– Planzenfresser

– Obst
– Bunte Mischungen

– Abwechslung
– Selektive Futteraufnahme

– Fütterungspraxis

– Ziervögel – Körnermischungen

– Ziervögel & Reptilien - Futterinsekten
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Beispiel: Fütterung von Landschildkröten in aufeinanderfolgenden 
Auflagen des gleichen Lehrbuches
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Jahr Empfehlung 
1980-1993 80% Obst, 19% Fleisch, 1% Mineralstoffe;  

Obst: Äpfel, Birnen, Apfelsinen, Bananen, Tomaten, Grünfutter (Frischgras, 
Klee, Salat);  
Fleisch: Muskel, Herz – fein geschnitten – auch Fertigfutter für Hunde und 
Katzen.  
Bei Mangel an Obst: Haferflocken, Reis, Trockenfutter für Hunde, gedämpfte 
Kartoffeln 

1999 Blattreiche Grünfutter, Gemüse, Obst (Äpfel, Bananen, Birne, Traube, Kiwi), 
gelegentlich Feuchtfutter für Hunde und Katzen, Getreideprodukte 

2004-2009 Grünfutter (Wildkräuter, geringer Anteil Salat und Gemüse),  
geringe Mengen Obst (führt zu Fehlgärung und Durchfall),  
Feuchtfutter für Hunde und Katzen nicht als Hauptbestandteil (verursachen 
Gicht),  
Milch- und Getreideprodukte nur in geringen Mengen,  
Heu immer zur freien Aufnahme,  
Sepiaschalen/Hühnereischalen 

 
Ritz et al. (2012)



Clinic for Zoo Animals, Exotic Pets and Wildlife

11/2/21

Beispiel: Fütterung von Landschildkröten in aufeinanderfolgenden 
Auflagen des gleichen Lehrbuches

Page 5

Jahr Empfehlung 
1980-1993 80% Obst, 19% Fleisch, 1% Mineralstoffe;  

Obst: Äpfel, Birnen, Apfelsinen, Bananen, Tomaten, Grünfutter (Frischgras, 
Klee, Salat);  
Fleisch: Muskel, Herz – fein geschnitten – auch Fertigfutter für Hunde und 
Katzen.  
Bei Mangel an Obst: Haferflocken, Reis, Trockenfutter für Hunde, gedämpfte 
Kartoffeln 

1999 Blattreiche Grünfutter, Gemüse, Obst (Äpfel, Bananen, Birne, Traube, Kiwi), 
gelegentlich Feuchtfutter für Hunde und Katzen, Getreideprodukte 

2004-2009 Grünfutter (Wildkräuter, geringer Anteil Salat und Gemüse),  
geringe Mengen Obst (führt zu Fehlgärung und Durchfall),  
Feuchtfutter für Hunde und Katzen nicht als Hauptbestandteil (verursachen 
Gicht),  
Milch- und Getreideprodukte nur in geringen Mengen,  
Heu immer zur freien Aufnahme,  
Sepiaschalen/Hühnereischalen 

 
Ritz et al. (2012)



Clinic for Zoo Animals, Exotic Pets and Wildlife

11/2/21

Beispiel: Fütterung von Landschildkröten in aufeinanderfolgenden 
Auflagen des gleichen Lehrbuches

Page 6

Jahr Empfehlung 
1980-1993 80% Obst, 19% Fleisch, 1% Mineralstoffe;  

Obst: Äpfel, Birnen, Apfelsinen, Bananen, Tomaten, Grünfutter (Frischgras, 
Klee, Salat);  
Fleisch: Muskel, Herz – fein geschnitten – auch Fertigfutter für Hunde und 
Katzen.  
Bei Mangel an Obst: Haferflocken, Reis, Trockenfutter für Hunde, gedämpfte 
Kartoffeln 

1999 Blattreiche Grünfutter, Gemüse, Obst (Äpfel, Bananen, Birne, Traube, Kiwi), 
gelegentlich Feuchtfutter für Hunde und Katzen, Getreideprodukte 

2004-2009 Grünfutter (Wildkräuter, geringer Anteil Salat und Gemüse),  
geringe Mengen Obst (führt zu Fehlgärung und Durchfall),  
Feuchtfutter für Hunde und Katzen nicht als Hauptbestandteil (verursachen 
Gicht),  
Milch- und Getreideprodukte nur in geringen Mengen,  
Heu immer zur freien Aufnahme,  
Sepiaschalen/Hühnereischalen 

 
Ritz et al. (2012)



Clinic for Zoo Animals, Exotic Pets and Wildlife

11/2/21

Beispiel: Fütterung von Landschildkröten in aufeinanderfolgenden 
Auflagen des gleichen Lehrbuches

Page 7

Jahr Empfehlung 
1980-1993 80% Obst, 19% Fleisch, 1% Mineralstoffe;  

Obst: Äpfel, Birnen, Apfelsinen, Bananen, Tomaten, Grünfutter (Frischgras, 
Klee, Salat);  
Fleisch: Muskel, Herz – fein geschnitten – auch Fertigfutter für Hunde und 
Katzen.  
Bei Mangel an Obst: Haferflocken, Reis, Trockenfutter für Hunde, gedämpfte 
Kartoffeln 

1999 Blattreiche Grünfutter, Gemüse, Obst (Äpfel, Bananen, Birne, Traube, Kiwi), 
gelegentlich Feuchtfutter für Hunde und Katzen, Getreideprodukte 

2004-2009 Grünfutter (Wildkräuter, geringer Anteil Salat und Gemüse),  
geringe Mengen Obst (führt zu Fehlgärung und Durchfall),  
Feuchtfutter für Hunde und Katzen nicht als Hauptbestandteil (verursachen 
Gicht),  
Milch- und Getreideprodukte nur in geringen Mengen,  
Heu immer zur freien Aufnahme,  
Sepiaschalen/Hühnereischalen 

 
Ritz et al. (2012)



Clinic for Zoo Animals, Exotic Pets and Wildlife

11/2/21

Beispiel: Fütterung von Landschildkröten in aufeinanderfolgenden 
Auflagen des gleichen Lehrbuches

Page 8

Jahr Empfehlung 
1980-1993 80% Obst, 19% Fleisch, 1% Mineralstoffe;  

Obst: Äpfel, Birnen, Apfelsinen, Bananen, Tomaten, Grünfutter (Frischgras, 
Klee, Salat);  
Fleisch: Muskel, Herz – fein geschnitten – auch Fertigfutter für Hunde und 
Katzen.  
Bei Mangel an Obst: Haferflocken, Reis, Trockenfutter für Hunde, gedämpfte 
Kartoffeln 

1999 Blattreiche Grünfutter, Gemüse, Obst (Äpfel, Bananen, Birne, Traube, Kiwi), 
gelegentlich Feuchtfutter für Hunde und Katzen, Getreideprodukte 

2004-2009 Grünfutter (Wildkräuter, geringer Anteil Salat und Gemüse),  
geringe Mengen Obst (führt zu Fehlgärung und Durchfall),  
Feuchtfutter für Hunde und Katzen nicht als Hauptbestandteil (verursachen 
Gicht),  
Milch- und Getreideprodukte nur in geringen Mengen,  
Heu immer zur freien Aufnahme,  
Sepiaschalen/Hühnereischalen 

 
Ritz et al. (2012)



Clinic for Zoo Animals, Exotic Pets and Wildlife

11/2/21 Tierschutz, Clauss Page 9

Fleisch wird aus menschlicher Sicht sehr geschätzt und daher gerne überbetont

Typische Sichtweise auf Futtermittel



Clinic for Zoo Animals, Exotic Pets and Wildlife

11/2/21 Tierschutz, Clauss Page 10

Fleisch wird aus menschlicher Sicht sehr geschätzt und daher gerne überbetont

Typische Sichtweise auf Futtermittel



Clinic for Zoo Animals, Exotic Pets and Wildlife

11/2/21 Tierschutz, Clauss Page 11

Fleisch wird aus menschlicher Sicht sehr geschätzt und daher gerne überbetont

Obst wird aus menschlicher Sicht sehr geschätzt und daher eingesetzt

Typische Sichtweise auf Futtermittel



Clinic for Zoo Animals, Exotic Pets and Wildlife

11/2/21 Tierschutz, Clauss Page 12

Fleisch wird aus menschlicher Sicht sehr geschätzt und daher gerne überbetont

Obst wird aus menschlicher Sicht sehr geschätzt und daher eingesetzt

Typische Sichtweise auf Futtermittel



Clinic for Zoo Animals, Exotic Pets and Wildlife

11/2/21 Tierschutz, Clauss Page 13

Fleisch wird aus menschlicher Sicht sehr geschätzt und daher gerne überbetont

Obst wird aus menschlicher Sicht sehr geschätzt und daher eingesetzt

Körner (Samen, Getreide) werden ebenfalls geschätzt

Typische Sichtweise auf Futtermittel



Clinic for Zoo Animals, Exotic Pets and Wildlife

11/2/21 Tierschutz, Clauss Page 14

Fleisch wird aus menschlicher Sicht sehr geschätzt und daher gerne überbetont

Obst wird aus menschlicher Sicht sehr geschätzt und daher eingesetzt

Körner (Samen, Getreide) werden ebenfalls geschätzt

Echte Pflanzennahrung (Blätter, Kräuter, Heu) wird aus menschlicher Sicht intuitiv nicht
als vollwertige Nahrung angesehen

Typische Sichtweise auf Futtermittel



Clinic for Zoo Animals, Exotic Pets and Wildlife

11/2/21 Tierschutz, Clauss Page 15

Fleisch wird aus menschlicher Sicht sehr geschätzt und daher gerne überbetont

Obst wird aus menschlicher Sicht sehr geschätzt und daher eingesetzt

Körner (Samen, Getreide) werden ebenfalls geschätzt

Echte Pflanzennahrung (Blätter, Kräuter, Heu) wird aus menschlicher Sicht intuitiv nicht
als vollwertige Nahrung angesehen

Typische Sichtweise auf Futtermittel



Clinic for Zoo Animals, Exotic Pets and Wildlife

11/2/21 Page 16



Clinic for Zoo Animals, Exotic Pets and Wildlife

Nahrung - Pflanzenfresser
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Natürliche Nahrung …
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… und erhältliche / verfügbare Futtermittel
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Meerschweinchen: Vitamin C Mangel
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Þ Grünfutter!

Þ Mengen (Frischsubstanz), die 20 mg Vit. C lieferen
Þ 1.6 g Hagebutte
Þ 4.4 g Sanddornbeere
Þ 11.3 g Schwarze Johannisbeere
Þ 12 g Petersilie
Þ 15 g Paprika
Þ 57 g Feldsalat
Þ 67 g Löwenzahn
Þ 154 g Kopfsalat
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Obst
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Was ist in einem Apfel?
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Kommerzielles Obst = Wasser + Zucker

Wassergehalt 85 %

Zucker in Trockensubstanz 70 %

(d.h. 10.5 % in Frischsubstanz)
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... ist gesund ?
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... ist gesünder als ...
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... ist gesünder als ...
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Bei Degu und Viscacha kann die Verfütterung von 
Obst/Karotten allein Diabetes incl. Katarakt auslösen!
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RESEARCH ARTICLE

Structural and Nonstructural
Carbohydrate, Fat, and Protein
Composition of Commercially
Available, Whole Produce
Debra A. Schmidt,1n Monty S. Kerley,1 James H. Porter,1

and Janet L. Dempsey2

1Department of Animal Sciences, University of Missouri, Columbia, Missouri
2Nutrition Department, Saint Louis Zoological Park, Saint Louis, Missouri

Previously reported values for produce items often reflect only the human edible
portion although animals generally eat the entire item. Produce can comprise a
significant proportion of a captive, exotic animal’s diet; therefore, nutrient values
based on whole items will enable a more accurate diet formulation. Whole
produce items, including fruits, vegetables, and leafy green vegetables, were
analyzed for dry matter, neutral detergent fiber, acid detergent fiber, crude
protein, fat, ash, pectin, fructan, and free sugar concentrations. The free sugars
were typed and quantified. As expected, the produce contained low concentra-
tions of neutral detergent fiber, averaging 13.4% for fruits, 18.8% for vegetables,
and 21.5% for leafy green vegetables/other items on a 100% dry matter basis.
Produce ranged substantially in structural and nonstructural carbohydrates,
protein, fat, and free-sugar concentration. Free-sugar ratios of glucose,
fructose, and sucrose varied among items. This information can be used for more
accurate formulation of zoological diets. Zoo Biol 24:359–373, 2005. !c 2005Wiley-

Liss, Inc.

Key words: neutral detergent fiber; acid detergent fiber; pectin; fructan

J.L. Dempsey’s present address is Nestlé Purina Pet Care Company, 2N Checkerboard Square,
Saint Louis, MO 63164.

nCorrespondence to: Dr. D.A. Schmidt, Lincoln Park Zoo, 2001 North Clark Street, Chicago, IL 60614.
E-mail: dschmidt@lpzoo.org

Received 17 August 2004; Accepted 7 January 2005

DOI 10.1002/zoo.20057
Published online 27 May 2005 in Wiley InterScience (www.interscience.wiley.com).

Zoo Biology 24:359–373 (2005)

!c 2005 Wiley-Liss, Inc.
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 Wasser NDF Pectin Fructan Stärke Zucker ‘leichtverdauliche’ 

Kohlenhydrate 

 (% uS) (% TS) (% TS) (% TS) (% TS) (% TS) (% TS) 

Apfel 86 10 0.5 13 5 60 78 

Karotte 88 10 0.7 5 30 39 74 

Petersilie 88 21 1.0 0 29 8 37 

Spinat 91 20 0.6 0 12 1 13 
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Pectin wahrscheinlich unterschätzt:
eher Apfel 3.5 % TS
eher Karotte 8 % TS
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 Wasser NDF Pectin Fructan Stärke Zucker ‘leichtverdauliche’ 

Kohlenhydrate 

 (% uS) (% TS) (% TS) (% TS) (% TS) (% TS) (% TS) 

Apfel 86 10 0.5 13 5 60 78 

Karotte 88 10 0.7 5 30 39 74 

Petersilie 88 21 1.0 0 29 8 37 

Spinat 91 20 0.6 0 12 1 13 
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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 

AnimalWelfareWeb.nl 

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 
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Obst, buntes Gemüse, Getreide – enthalten sehr wenig Calcium
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… und erhältliche / verfügbare Futtermittel
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… und erhältliche / verfügbare Futtermittel
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‘Bunte Mischungen’

Konzept: 
besser und schlechter geeignete Bestandteile mischen
wegen hoher Akzeptanz (durch Tier und BesitzerInnen) 
und hinsichtlich fehlender Nährstoffe ausbalancieren
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Protein 17.5 %
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Protein 17.5 %
Rohfaser 8.5 %
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Protein 17.5 %
Rohfaser 8.5 %
Rohasche 10.0 %
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Protein 17.5 %
Rohfaser 8.5 %
Rohasche 10.0 %
Rohfett 2.5 %
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Beurteilung von Mischfutter
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Protein 17.5 %
Rohfaser 8.5 %
Rohasche 10.0 %
Rohfett 2.5 %

Feuchte 10.0 %
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Protein 17.5 %
Rohfaser 8.5 %
Rohasche 10.0 %
Rohfett 2.5 %

Feuchte 10.0 %
------------------------

Total 48.5 %
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Protein 17.5 %
Rohfaser 8.5 %
Rohasche 10.0 %
Rohfett 2.5 %

Feuchte 10.0 %
------------------------

Total 48.5 %

Was sind die anderen 51.5 %?
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Protein 17.5 %
Rohfaser 8.5 %
Rohasche 10.0 %
Rohfett 2.5 %

Feuchte 10.0 %
------------------------

Total 48.5 %

Was sind die anderen 51.5 %?

“Stärke & Zucker” /
“lösliche Faser”
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Protein 17.5 %
Rohfaser 8.5 %
Rohasche 10.0 %
Rohfett 2.5 %

Feuchte 10.0 %
------------------------

Total 48.5 %

N-freie Extraktstoffe (NfE) 51.5 %

“Stärke & Zucker” /
“lösliche Faser”
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verschiedene
Bestandteile mit hoher
Energiedichte (hohe
Akzeptanz)
mit unterschiedlicher
Farbe und Form



Clinic for Zoo Animals, Exotic Pets and Wildlife

11/2/21

Prinzip bunte Mischung

Page 61

verschiedene
Bestandteile mit hoher
Energiedichte (hohe
Akzeptanz)
mit unterschiedlicher
Farbe und Form

mit Mineralstoffen
angereicherte
Bestandteile zum
Ausbalancieren der 
gesamten Mischung
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verschiedene
Bestandteile mit hoher
Energiedichte (hohe
Akzeptanz)
mit unterschiedlicher
Farbe und Form
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verschiedene
Bestandteile mit hoher
Energiedichte (hohe
Akzeptanz)
mit unterschiedlicher
Farbe und Form

mit Mineralstoffen
angereicherte
Bestandteile zum
Ausbalancieren der 
gesamten Mischung
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verschiedene
Bestandteile mit hoher
Energiedichte (hohe
Akzeptanz)
mit unterschiedlicher
Farbe und Form

mit Mineralstoffen
angereicherte
Bestandteile zum
Ausbalancieren der 
gesamten Mischung

stenglige Bestandteile für
Fasergehalt und 
‘natürliches Aussehen’
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NfE = 100-10-10.2-4.5-24.4-7.8     

=  43.1 %
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NfE = 100-10-12.7-2.6-10.2-3.8     

=  60.7 %
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‘Abwechslung’
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Ausgewogene oder abwechslungsreiche Ernährung?

Ausgewogen: alle Nährstoffe im richtigen Verhältnis

Abwechslung: im Idealfall verschiedene Futtermittel, die aber alle - jedes für 
sich - die Nährstoffe im richtigen Verhältnis enthalten
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Ausgewogene oder abwechslungsreiche Ernährung?

Achtung: 

Der „Beschäftigungswert“ bzw. der Zugewinn an „Wohlergehen“ für das Tier 
von einer „abwechslungsreichen“ Ernährung ist meines Wissens nicht 
untersucht, geschweige belegt.

Viel wichtiger sind Nährstoff-Gehalte (Energiedichte), Darreichungsform, 
Darreichungs-Zeitpunkt, Darreichungs-Häufigkeit, Gehege-Gestaltung.

Die Annahme eines Mehrwerts aufgrund unterschiedlicher Geschmäcker 
und optischer Eindrücke ist zunächst einmal eine menschliche 
Sichtweise.
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Abwechslungsreiche Ernährung ...
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Abwechslungsreiche Ernährung ...

Samuel Clauss (2005) Int J Desper Parents Res 1: 2-7

11/2/21 Page 74



Clinic for Zoo Animals, Exotic Pets and Wildlife

Abwechslungsreiche Ernährung ...

• unterschiedliche Farbe!
• unterschiedliche Form!
• unterschiedliche Konsistenz!
• unterschiedlicher Geschmack!
• unterschiedliche Verpackung!
• unterschiedlicher Preis!

Samuel Clauss (2005) Int J Desper Parents Res 1: 2-7
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Abwechslungsreiche Ernährung ...

• unterschiedliche Farbe!
• unterschiedliche Form!
• unterschiedliche Konsistenz!
• unterschiedlicher Geschmack!
• unterschiedliche Verpackung!
• unterschiedlicher Preis!

Zucker

Samuel Clauss (2005) Int J Desper Parents Res 1: 2-7
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Abwechslungsreiche Ernährung ...
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Abwechslungsreiche Ernährung ...
• unterschiedliche Farbe!
• unterschiedliche Form!
• unterschiedliche Konsistenz!
• unterschiedlicher Geschmack!
• unterschiedlicher Preis!

11/2/21 Page 78



Clinic for Zoo Animals, Exotic Pets and Wildlife

Abwechslungsreiche Ernährung ...
• unterschiedliche Farbe!
• unterschiedliche Form!
• unterschiedliche Konsistenz!
• unterschiedlicher Geschmack!
• unterschiedlicher Preis!

Zucker
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Abwechslungsreiche Ernährung ...
• unterschiedliche Farbe!
• unterschiedliche Form!
• unterschiedliche Konsistenz!
• unterschiedlicher Geschmack!
• unterschiedlicher Preis!

Zucker

“zuckerfrei”
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Adäquate Abwechslung für Pflanzenfresser ist möglich !
(es sieht halt nur grün aus)
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Futtermischungen: 
ein generelles Problem
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Ausgewogene Ernährung ...?
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Ausgewogene Ernährung ...?

=
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ORIGINAL ARTICLE

Food and water intake and selective feeding in rabbits on four
feeding regimes
J. L. Prebble* and A. L. Meredith

Royal (Dick) School of Veterinary Studies and the Roslin Institute, University of Edinburgh, Midlothian, UK

Summary

Diet plays an important role in maintaining rabbit health. Feeding an incorrect diet, particularly a low fibre diet,

has been linked with digestive, dental and urinary tract disease. However, food intake and dietary requirements

have been poorly studied in pet rabbits. 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

food and water intake in 32 Dutch rabbits. Dry matter (DM) intake was greater in the HO group and lower in the

MO group than in the EH and MH groups (p < 0.001). The portion of the diet made of hay was greater in the EH

group than in the MH group (p < 0.001). Water intake was positively correlated with DM intake and was great-

est in the HO group (p < 0.001). Selective feeding occurred in all rabbit groups fed muesli, whether or not hay

was also available. Pellets were rejected, and grains and extrudates selected. The presence of selective feeding in

all rabbits fed muesli leads to the consumption of an unbalanced diet. In addition, hay intake and water intake

were lower when muesli was fed. Conclusions drawn from this study are based on general recommendations for

pet rabbits, and clinical disease may have developed by feeding the study diets over a longer time period, as many

diet-related conditions typically present in older rabbits. However, the study demonstrates that the feeding of

muesli diets cannot be recommended.

Keywords hay diet, fibre, muesli
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Introduction

The wild rabbit diet is made up predominantly of

grasses (Williams and Wells, 1974), with dicotelydo-

nous plants (e.g. legumes) consumed in higher

amounts when grass availability is low (Bhadresa,

1977). In contrast, concentrate rations (both muesli

mixes and extruded/pelleted nuggets) produced for

domesticated rabbits can be higher in energy (carbo-

hydrates and fats) and lower in fibre (Meredith,

2006). Forage-based diets are commonly recom-

mended for pets (Harcourt-Brown, 2002a; Meredith,

2006; Clauss, 2012) to mimic the diet of wild rabbits;

however, the specific dietary requirements of pet rab-

bits are not fully understood. The feeding of lower

fibre feeds has been implicated in the development of

dental (Crossley, 2003) and digestive disease in pet

rabbits (Bennegadi et al., 2001; Gidenne et al., 2001)

and a higher frequency of abnormal behaviours

(Lidfors, 1997; Berthelsen and Hansen, 1999; Hansen

and Berthelsen, 2000).

Food intake in rabbits has been assessed in farm and

laboratory conditions and is influenced by multiple

factors including fibre levels, digestible energy (DE)

levels, fat levels, amino acid composition and level of

gut fill (Pascual et al., 1999; Gidenne et al., 2000,

2002, 2010; Tome, 2004). Physical composition of the

diet and environmental conditions also affect intake.

Pellets are preferred to meals (ground raw materials;

Harris et al., 1983) and, if fed in a limited quantity,

are consumed rapidly (Lidfors, 1997). Ambient

temperature (Eberhart, 1980; Chiericato et al., 1994;

Cervera et al., 1997), the absence of light (Lebas,

1977) and restricted access to fresh water (Prud’hon

et al., 1975; Cooke, 1982a; Bovera et al., 2013) all

affect food intake.

Journal of Animal Physiology and Animal Nutrition 98 (2014) 991–1000 © 2014 Blackwell Verlag GmbH 991

DOI: 10.1111/jpn.12163
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Introduction

The wild rabbit diet is made up predominantly of

grasses (Williams and Wells, 1974), with dicotelydo-

nous plants (e.g. legumes) consumed in higher

amounts when grass availability is low (Bhadresa,

1977). In contrast, concentrate rations (both muesli

mixes and extruded/pelleted nuggets) produced for

domesticated rabbits can be higher in energy (carbo-

hydrates and fats) and lower in fibre (Meredith,

2006). Forage-based diets are commonly recom-

mended for pets (Harcourt-Brown, 2002a; Meredith,

2006; Clauss, 2012) to mimic the diet of wild rabbits;

however, the specific dietary requirements of pet rab-

bits are not fully understood. The feeding of lower

fibre feeds has been implicated in the development of

dental (Crossley, 2003) and digestive disease in pet

rabbits (Bennegadi et al., 2001; Gidenne et al., 2001)

and a higher frequency of abnormal behaviours

(Lidfors, 1997; Berthelsen and Hansen, 1999; Hansen

and Berthelsen, 2000).

Food intake in rabbits has been assessed in farm and

laboratory conditions and is influenced by multiple

factors including fibre levels, digestible energy (DE)

levels, fat levels, amino acid composition and level of

gut fill (Pascual et al., 1999; Gidenne et al., 2000,

2002, 2010; Tome, 2004). Physical composition of the

diet and environmental conditions also affect intake.

Pellets are preferred to meals (ground raw materials;

Harris et al., 1983) and, if fed in a limited quantity,

are consumed rapidly (Lidfors, 1997). Ambient

temperature (Eberhart, 1980; Chiericato et al., 1994;

Cervera et al., 1997), the absence of light (Lebas,

1977) and restricted access to fresh water (Prud’hon

et al., 1975; Cooke, 1982a; Bovera et al., 2013) all

affect food intake.
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Diet plays an important role in maintaining rabbit health. Feeding an incorrect diet, particularly a low fibre diet,

has been linked with digestive, dental and urinary tract disease. However, food intake and dietary requirements

have been poorly studied in pet rabbits. 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

food and water intake in 32 Dutch rabbits. Dry matter (DM) intake was greater in the HO group and lower in the

MO group than in the EH and MH groups (p < 0.001). The portion of the diet made of hay was greater in the EH

group than in the MH group (p < 0.001). Water intake was positively correlated with DM intake and was great-

est in the HO group (p < 0.001). Selective feeding occurred in all rabbit groups fed muesli, whether or not hay

was also available. Pellets were rejected, and grains and extrudates selected. The presence of selective feeding in

all rabbits fed muesli leads to the consumption of an unbalanced diet. In addition, hay intake and water intake

were lower when muesli was fed. Conclusions drawn from this study are based on general recommendations for

pet rabbits, and clinical disease may have developed by feeding the study diets over a longer time period, as many
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3410

KLIBA NAFAG | GRANOVIT AG | CH-4303 Kaiseraugst | Tel. +41 61 816 16 16 | Fax +41 61 816 18 00 | www.kliba-nafag.ch    

Kaninchen und Meerschweinchen
Lapin et cobaye
Rabbit and guinea pig

Aminosäuren | Acides aminés | Amino acids
Arginin | Arginine | Arginine 0.66 %
Lysin | Lysine | Lysine  0.88 %
Methionin | Méthionine | Methionine    0.33 %
Methionin + Cystin | Méthionine + cystine | Methionine + cystine     0.56 %
Tryptophan | Tryptophane | Tryptophan  0.20 %
Threonin | Thréonine | Threonine 0.62 %

Inhaltssto!e | Substances | Major Nutrients
Trockensubstanz | Matière sèche | Dry matter 89.0 %
Rohprotein | Protéines brutes | Crude protein  13.5 %
Rohfett | Graisses brutes | Crude fat  3.5 %
Rohfaser | Fibres brutes | Crude fiber    16.6 %
Rohasche | Cendres brutes | Crude ash  7.4 %
NfE | ENA | NFE 48.0 %
Bruttoenergie | Energie  brute | Gross energy   15.6 MJ/kg
Umsetzbare Energie | Energie métabolisable | Metabol. energy   8.8 MJ/kg
Stärke | Amidon | Starch  18.0 %

Spurenelemente | Oligo-éléments | Trace elements
Eisen | Fer| Iron 452 mg/kg
Zink | Zinc | Zinc  58 mg/kg
Kupfer | Cuivre | Copper 17 mg/kg
Jod | Iode | Iodine 1.2 mg/kg
Mangan | Manganèse | Manganese 70 mg/kg
Selen | Sélénium | Selenium 0.36 mg/kg

Mengenelemente | Macro-éléments | Major mineral elements
Calcium| Calcium | Calcium 0.80 %
Phosphor | Phosphore | Phosphorus  0.54 %
Magnesium | Magnésium | Magnesium 0.18 %
Natrium | Sodium | Sodium 0.31 %
Kalium | Potassium | Potassium 0.90 %
Chlor | Chlore | Chlorine 0.45 %

Bemerkungen | Remarques | Remarks
- Alleinfuttermittel für Kaninchen und Meerschweinchen
- Angegebene Gehalte sind berechnete Mittelwerte bezogen auf luft-  
   trockene Substanz
- Aliment complet pour lapins et cobayes
- Les teneurs indiquées sont des valeurs moyennes se rapportant à la           
   matière séchée à l’air 
- Complete food for rabbits and guinea pigs
- Given values are calculated averages in air-dry feed 

Bestellform | Conditionnements | Delivery form
Pellets 4.5 mm rund | Pellets ronds 4.5 mm | Pellets 4.5 mm round
3410.PS.S15:
15 kg in Papiersäcken
15 kg en sacs en papier
15 kg in paper bags

Haltung
Entretien

Maintenance

Rohsto!e | Ingrédients | Ingredients
P!anzliche Nebenprodukte, Getreide, p!anzliche Eiweissextrakte, 
Mineralsto"e, Öle und Fette   

Sous-produits d’origine végétale, céréales, extraits de protéines végé-
tales, substances minérales, huiles et graisses                                              

Vegetable byproducts, cereals, vegetable protein extracts, mineral 
nutrients, oils and fats

Vitamine | Vitamines | Vitamins
Vitamin A | Vitamine A | Vitamin A 17'000 IE|UI|IU/kg
Vitamin D3 | Vitamine D3 | Vitamin D3  1000 IE|UI|IU/kg
Vitamin E | Vitamine E | Vitamin E 190 mg/kg
Vitamin K3 | Vitamine K3 | Vitamin K3 4 mg/kg
Vitamin B1 | Vitamine B1 | Vitamin B1 21 mg/kg
Vitamin B2 | Vitamine B2 | Vitamin B2 12 mg/kg
Vitamin B6 | Vitamine B6 | Vitamin B6 11 mg/kg
Vitamin B12 | Vitamine B12 | Vitamin B12 0.04 mg/kg
Nicotinsäure | Acide nicotinique | Nicotinic acid               57 mg/kg
Pantothensäure | Acide pantothénique | Pantothenic acid    35 mg/kg
Folsäure | Acide folique | Folic acid  6 mg/kg
Biotin | Biotine | Biotin 0.2 mg/kg
Cholin | Choline | Choline 2'000 mg/kg
Vitamin C | Vitamine C | Vitamin C 500 mg/kg 04

/2
02

0

(Beispiel)
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*Wallage-Drees & Deinum, 1986
°:Thomson & King, 1994

Zucht: Rfa NDF RP

Marke % TS % TS % TS

Hasfit 18 41 18

onOvo 13 34 18

Provimi Kliba 15 37 17

UFA 16 38 17

alle Marken: 15 38 17

Mast: Rfa NDF RP

Marke % TS % TS % TS

Hasfit 15 37 17

onOvo 15 37 17

Provimi Kliba 16 39 16

UFA 15 37 16

alle Marken: 15 38 16

Wildkaninchen:

Rfa NDF RP

Region % TS % TS % TS

Holland* 28.6 58.8 20.0

Mitteleuropa°:

Frühling: 25.0 53.1 19.5

Sommer: 30.0 61.0 12.5
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*: Activia Natur Pur; Bunny Grüner Traum; Cuni Nature; JR Farm Premium; MUCKI Menü plus; NatureSelect
Kanin Müsli Menü; PreAlpin Lepo Bits; Tima Premium Müsli;Vitakraft Emotion Beauty; Witte Molen classic 
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Wildkaninchen:

Rfa NDF RP

Region % TS % TS % TS

Holland* 28.6 58.8 20.0

Mitteleuropa°:

Frühling: 25.0 53.1 19.5

Sommer: 30.0 61.0 12.5

Entwicklung von Heimtierfutter:

Rfa % TS NDF % TS RP  % TS

Eric Schweizer AG:                    Erscheinungsjahr°

Kaninchenfutter (Standard)                      1982 8 26 13

Kaninchenwürfel 4mm (Pressfutter)           1987 10 29 17

Supreme Qualitätsmischung                     2000 14 36 14

New Generation (Extrudat)                        2006 21 47 16

Vitakraft AG:

Menü Thymian (Mischfutter)                 ca.1980 10 29 11

VITA Special Regular (Pressfutter)             2000 16 38 14

Emotion Beauty (Extrudat,Gemüse,Pellets) 2007 14 35 14

Emotion Sensitive (Extrudat,Gemüse,Pellets) 17 40 14

Durchschnittswerte von Rfa, NDF und  Rfa % TS NDF % TS RP  % TS

RP in zehn aktuellen Futtermitteln*: 15 37 14

° gemäss Schätzung der Herstellerfirma *Wallage-Drees & Deinum, 1986
°:Thomson & King, 1994
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Futter Marke RF NDF RP

"Chinchilla-Pellets" JR Farm 14.5 37 18

"Qualitäts-Mischung für 
Chinchilla“ Schweizer 16 39 16

"Emotion Beauty 
Chinchilla" Vitakraft 18 42 12

"Chinchilla Deluxe" Oxbow Company 18-23 42-50 min. 16

"KnabberHügel Kräuter" Bunny 21 47 14.5

Angaben in % TS

ð natürliche NDF Aufnahme: 41%
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Futter Marke RF NDF RP

"Selective Degu" Schweizer 10 29 16

"Degu-Spezial" JR Farm 14.1 36 13.8

"Emotion Beauty Degu" Vitakraft 15.5 38 13.5

Angaben in % TS

ð natürliche NDF Aufnahme: Sommer: 61%; Winter 37%
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Futter Marke RF NDF RP

"Meerschweinchenfutter" Coop 6.5 24 12.5

"Meerschweinchenfutter" Schweizer 8.2 27 12.7

“Premium compete mix" Vitobel 9.5 29 12

"Meerschweinchenfutter 
Classic" JR Farm 11.4 32 10.9

"Selective Guinea Pig" Schweizer 15 37 16

"Vita Special Meerschweinchen 
Regular" Vitakraft 15.5 38 13

"Schlemmerwiese basis" Bunny 20 45 14.5

"Cavy Cuisine" Oxbow Company max. 28 58 mind. 14

Angaben in % TS

ð natürliche NDF Aufnahme: Lolium: 53%; Cynodon: 55%
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Marke: Schweizer AG

Futter RF NDF RP 
"Nager-Supermischung" 6.1 23 10.8

"Meerschweinchenfutter" 8.2 27 12.7

"Meerschweinchenfutter Super" 8.2 27 12.8

"Qualitäts-Mischung für M." 10 29 15

"Gerty Guinea Pic Original" 10 29 15

"Selective Guinea Pig" 15 37 16

"Natur" 16.2 39 16.1

"New Generation für M." 19.4 44 15.7
Alle Angaben in % TS

Futter RF NDF RP

"Life Meerschweinchen" 10 29 12

"Emotion Beauty Meerschweinchen" 13.5 35 14

"Emotion Longhair Meerschweinchen" 15 37 14.5

"Vita Special Meerschweinchen Regular" 15.5 38 13

"Emotion Balance MS" 16 39 14.5

"Vita Special Meerschweinchen Best Age" 16.5 40 13

Marke: Vitakraft AG
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Trends im Heimtierbereich - Entwicklung von Misch-/Alleinfutter

– Tendenz zur Entwicklung von Mischfuttern oder Pellets mit erhöhtem Rohfasergehalt ohne 
Getreide

– Schwerpunkt in der Entwicklung: Extrudate und Pellets: 
ð Selektion von zu stärke- und fetthaltigen Bestandteilen (Getreide/Samen) in konventionellen 
Mischfuttern verunmöglicht

– In den neueren Futtermitteln v.a. Extrudate: Alle Bestandteile mit gleicher Zusammensetzung, für 
den Halter aber aufgrund der verschiedenen Farben und Formen visuell ansprechender als 
Pellets

aber: Rohfaser früher Rohfaser heute Rohfaser Freiland
8-10 % TS 17-20 % TS 30 % TS

ð unbedingt Heu füttern und Mischfutter limitieren, um den Rohfasergehalt zu erhöhen
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Stärkereiche Samen

Hirse
Mais
Glanz
Hafer
Buchweizen
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Fettreiche Samen

Erdnuss
Sonnenblumenkerne

Kürbiskerne
Nüsse

Hanf

Stärkereiche Samen

Hirse
Mais
Glanz
Hafer
Buchweizen
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Defizit in Calcium
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Fettreiche Samen

Erdnuss
Sonnenblumenkerne

Kürbiskerne
Nüsse

Hanf

Stärkereiche Samen

Hirse
Mais
Glanz
Hafer
Buchweizen

Defizit in Calcium, Defizit in Carotin / Vitamin A
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 ß-Carotin ~ Vitamin A 
 µg/g TS IE/kg TS 
Sonnenblumensaat < 0.1 < 167 
Kardi < 0.1 < 167 
Erdnuss < 0.1 < 167 
Hafer < 0.1 < 167 
Kürbissaat    0.1 167 
Hanfsaat      0.22 367 
Maiskorn      1.33 1884 

 

© Petra Wolf, Rostock

Bedarf geschätzt als 6000-8000 IE/kg TS
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Journal of Avian Medicine and Surgery 26(3):149–160, 2012
! 2012 by the Association of Avian Veterinarians

Nutritional Levels of Diets Fed to Captive Amazon Parrots:
Does Mixing Seed, Produce, and Pellets Provide a

Healthy Diet?

Donald J. Brightsmith, MS, PhD

Abstract: Poor nutrition is a serious problem in captive psittacine birds. Seed-based diets are
known to contain excess fat, low calcium : phosphorus ratios, and other nutrient deficiencies,
whereas many consider nutritionally superior, formulated diets to be monotonous. As a result,
many bird owners feed a mixture of seed, produce, and formulated diet. However, the nutritional
contents of such mixed diets have rarely been evaluated. In this study, we describe the nutrient
contents of diets consumed by 7 adult (.6 years old), captive Amazon parrots offered produce
(50% fresh weight), formulated diet (25%), and seed (25%). Diets consumed were deficient in
calcium, sodium, and iron and contained more than the recommended amount of fat. In addition,
the birds chose foods that exacerbated these imbalances. Birds offered low-seed diets (60% pellet,
22% produce, 18% seed, wet weight) consumed diets with more fat than recommended but
acceptable levels of calcium and all other nutrients measured, as well as acceptable
calcium : phosphorus ratios. This suggests that small quantities of seeds may not result in
nutritionally imbalanced diets. Birds fed 75% formulated diet and 25% produce consumed diets
within the recommendations for nearly all measured nutrients, demonstrating that owners of
psittacine birds should be encouraged to supplement manufactured diets with low energy-density,
fresh produce items to provide stimulation and foraging opportunities without fear of causing
major nutritional imbalances.

Key words: nutrition, seed, formulated diet, produce, avian, Amazon parrot, Amazona species

Introduction

Inadequate nutrition and the diseases it causes
remain serious problems in avian medicine.1,2 The
poor nutritional state of psittacine birds presenting
to veterinary clinics is likely the result of several
factors: a general lack of research on the nutri-
tional requirements of captive parrots; insufficient
knowledge, on the parts of both owners and
veterinarians, of psittacine nutrition; a reluctance
by owners to convert their birds to nutritionally
superior diets; and the nutritional imbalances of
many ‘‘mixed’’ diets.3–6 Most recommendations for
psittacine nutrition can be traced back to studies of
domestic poultry supplemented by work on captive
budgerigars (Melopsittacus undulatus) and cocka-

tiels (Nymphicus hollandicus).7–9 However, poultry
and parrots are not closely related and differ both
developmentally and ecologically. As a result,
current diet recommendations are likely subopti-
mal for many captive parrots.

It is not just a lack of basic nutritional knowledge
that is at the root of the psittacine nutritional-health
problems. Many owners are apparently unaware of
the basic principles of avian nutrition and continue
to feed their large parrots seed-based diets.4,10 This
problem is exacerbated by the marketing of seed-
based diets by bird food manufacturers claiming
that such diets are complete, balanced, and
healthy.11,12 Relative to the nutritional needs of
psittacine birds, seed-based diets contain excess fat,
low calcium : phosphorus (Ca : P) ratios, and insuf-
ficient levels of calcium, phosphorus, sodium, zinc,
iron, lysine, and vitamin A.3,10,13 Nutritionally
superior, formulated diets are widely available from
many manufacturers. This suggests that educating
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Nutritional Levels of Diets Fed to Captive Amazon Parrots:
Does Mixing Seed, Produce, and Pellets Provide a

Healthy Diet?

Donald J. Brightsmith, MS, PhD

Abstract: Poor nutrition is a serious problem in captive psittacine birds. Seed-based diets are
known to contain excess fat, low calcium : phosphorus ratios, and other nutrient deficiencies,
whereas many consider nutritionally superior, formulated diets to be monotonous. As a result,
many bird owners feed a mixture of seed, produce, and formulated diet. However, the nutritional
contents of such mixed diets have rarely been evaluated. In this study, we describe the nutrient
contents of diets consumed by 7 adult (.6 years old), captive Amazon parrots offered produce
(50% fresh weight), formulated diet (25%), and seed (25%). Diets consumed were deficient in
calcium, sodium, and iron and contained more than the recommended amount of fat. In addition,
the birds chose foods that exacerbated these imbalances. Birds offered low-seed diets (60% pellet,
22% produce, 18% seed, wet weight) consumed diets with more fat than recommended but
acceptable levels of calcium and all other nutrients measured, as well as acceptable
calcium : phosphorus ratios. This suggests that small quantities of seeds may not result in
nutritionally imbalanced diets. Birds fed 75% formulated diet and 25% produce consumed diets
within the recommendations for nearly all measured nutrients, demonstrating that owners of
psittacine birds should be encouraged to supplement manufactured diets with low energy-density,
fresh produce items to provide stimulation and foraging opportunities without fear of causing
major nutritional imbalances.

Key words: nutrition, seed, formulated diet, produce, avian, Amazon parrot, Amazona species

Introduction
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many ‘‘mixed’’ diets.3–6 Most recommendations for
psittacine nutrition can be traced back to studies of
domestic poultry supplemented by work on captive
budgerigars (Melopsittacus undulatus) and cocka-
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iron, lysine, and vitamin A.3,10,13 Nutritionally
superior, formulated diets are widely available from
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MINERAL INTAKE IN AFRICAN GREY PARROTS (PSITTACUS E ERITHACUS) 
FED A SEED MIXTURE OR EXTRUDED PELLETS AD LIBITUM, AND ITS 
EFFECTS ON EXCRETA CHARACTERISTICS. 
 
Isabelle D. Kalmar1* 
Guy Werquin2 
Geert P.J. Janssens1  
 
1Laboratory of Animal Nutrition, Faculty of Veterinary Medicine, Ghent University, 9820 
Merelbeke; 2Versele-Laga Ltd., 9800 Deinze, Belgium 
 
 
Introduction 
 
Whole-seed diets encompass several nutritional constraints when fed to parrots. First, the 
edible part of seeds is strongly imbalanced in calcium to phosphorus (Ca:P) ratio and is 
deficient in several essential amino acids and vitamins (Harrison, 1998). Next, seed mixtures 
are high in energy and fat content, which is further increased by the typical feeding behavior 
of parrots. Data of Werquin et al. (2005) showed an average of 16.4 ± 0.9 MJ ME/kg and 
19.7 ± 6.3 % fat in commercial seed mixtures (n=30); the edible, dehulled fraction containing 
22.4 ± 2.9 MJ ME/kg and 31.7 ± 13.1 % fat. In comparison, diets for chickens for fattening 
usually contain 12 to 13 MJ ME/kg and considerably less than 10% fat (NRC, 1994). 
Moreover, when provided a multi-component seed diet, parrots display a strong tendency to 
select mainly oilseeds such as sunflower seeds or pumpkin seeds, which results in a distinct 
nutrient profile between offered diet and actually ingested portion (Kalmar et al., accepted). 
However, in spite of profound nutritional constraints, captive parrots are still commonly fed 
seed mixtures. A high prevalence of malnutrition related diseases in captive parrots is thus 
not surprising.  
 
Pellet diets, in contrast to seed mixtures, offer the advantage that they can be formulated to 
best meet nutritional guidelines; moreover its content is not biased by selective feeding. Then 
again, nutritive value is not the only issue in dietary strategies. Feed cost, for instance, is 
usually higher in pellet diets compared to seed mixtures. Another important constraint against 
feeding pellets instead of seeds is a supposed reduction in time spent by feed intake, resulting 
in boredom, overfeeding and behavioral disturbances. However, Wolf et al. (2002) 
demonstrated similar time budgets for feeding behavior when parrots are fed pellets 
compared to seed mixtures. Another drawback against pellet diets is the initial reluctance of 
parrots against new food items. Nevertheless, several conversion strategies have been 
demonstrated to be safe and successful (Ghysels, 1997). Excreta characteristics also 
constitute a consideration in the evaluation of a diet. Excreta firmness is sometimes lower 
when fed pellets compared to seed mixtures. This can be due to an increase in excreta 
moisture content or by lower water binding capacity. A generally higher sodium content in 
pellet diets might possibly increase excreta moisture content, as demonstrated in laying hens 
(Smith et al., 2000); whereas artificial particle size reduction in the manufacturing of pellets 
might negatively influence excreta water holding capacity (Kalmar et al., 2007). Excreta 
acidity is also a trait of importance, as a low intestinal pH can contribute to protection against 
acid-intolerant pathogens (Naughton and Jensen, 2001).  
 
The present trial was aimed to evaluate the effect of selective feeding and seed dehusking on 
mineral intake and dietary cation anion difference (DCAD) in parrots fed a seed mixture ad 
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Fettreiche Samen

Erdnuss
Sonnenblumenkerne

Kürbiskerne
Nüsse

Hanf

Stärkereiche Samen

Hirse
Mais
Glanz
Hafer
Buchweizen

Extrudat

Mineralversorgung
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ORIGINAL ARTICLE

Comparison of the nutrient analysis and caloric density of 30
commercial seed mixtures (in toto and dehulled) with
27 commercial diets for parrots
G. J. D. L. Werquin, K. J. S. De Cock and P. G. C. Ghysels

R&D Department, Versele-Laga N.V., Kapellestraat, Deinze, Belgium

Introduction

Although there are some publications concerning

nutritional requirements in parrots (Kamphues and

Wolf, 1997; Wolf et al., 1997a), exact scientific data

are rather limited until now. Most parrots are fed

seed mixtures, supplemented with fruits, egg food,

vegetables etc. The composition of most commercial

seed mixtures is based on practical experience rather

than on scientific information. For bird food com-

posed of whole seeds, in most European countries

the producer is not obliged to supply the analysis of

the seed mixture. As a consequence most seed mix-

tures are commercialized without detailed informa-

tion concerning their nutrient analysis. As parrots

dehull most seeds, evaluation of the nutrient intake

is complex. A significant proportion of the offered

seeds is waste (Bayer, 1996). As the nutrient analysis

of the whole seeds differs from that of the dehulled

seeds, the analysis of the kernels should be taken

into account to calculate the composition of the

really ingested food (Kamphues et al., 1997). A few

authors published data on the proportion of husk

and kernel and the content of nutrients in dehulled

seeds (Ullrey et al., 1991; Kamphues et al., 1993,

1997b, 1999; Bayer, 1996; Wolf, 2002). However,

for most bird fanciers it remains a difficult task to

calculate the nutrient intake of their birds. Not only

the calculation is rather difficult, often bird fanciers

do not dispose of the ingredient formula of the seed

mixtures.

In order to get a better view on the composition

of parrot feed, the nutrient levels in 30 commercially

available seed mixtures were calculated according to

a procedure presented by Kamphues and Wolf

(1997a). The nutrient composition of the total seed

mixtures was compared with that of the kernels. A

statistical evaluation was made in order to establish
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Summary

In this paper, an overview is given of the composition of 30 commer-

cially available parrot seed mixtures. As parrots dehull the seeds, the

analysis of the total seed mixture tends to differ from that of the

ingested feed. Statistical evaluation and comparison of the dehulled

seeds vs. the whole seeds indicates that most parrot species are fed a diet

rich in fat (31.7 ± 13.1% crude fat) and energy (22.4 ± 2.9 MJ ME/kg).

As the analysis of the total seed mixtures underestimates fat and energy

content of the ingested feed, it is suggested that researchers, bird nutri-

tionists and bird food producers should calculate diets based on the ana-

lysis of the dehulled seeds. Finally, the calculated data were compared

with the composition of formulated pelleted/extruded diets on the mar-

ket. These data indicate that the energy density of most diets

(15.6 ± 1.4 MJ ME/kg) is far below the energy density of common seed

mixtures.
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Insekt Wasser Rohprotein Rohfett Chitin Calcium Phosphor 
 % uS % TS % TS % TS % TS % TS 
Mehlwurm-Larve 62 49 35 0 0.05 0.76 
Heimchen 69 67 22 7 0.13 0.97 
Hermetia-Larve 61 45 36 6 2.40 0.93 
Wachswurm-Larve 59 34 60 4 0.05 0.48 
Schabe 69 61 32 6 0.13 0.58 
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‘Gut loading’ 
N u t r i t i o n  N o  t  e  s

Evaluation of Four Dry Commercial Gut Loading 
Products for Improving the 

Calcium Content of Crickets, Acheta domesticus
Mark D. Finke1, PhD, Shari U. Dunham2, PhD, Christabel A. Kwabi2

1. Mark D Finke Inc., 6811 E Homed Owl Trail, Scottsdale, AZ 85262, USA 
2. Colby College, 5762 Mayflower Hill, Waterville, ME 04901, USA

Ab s t r a c t : Crickets, Acheta domesticus, are commonly fed special diets to alter their nutrient content 
(especially with regard to calcium) to make them a more complete diet for insectivorous reptiles and 
amphibians. Calcium-fortified dry diets are used by zoos to increase a crickets’ calcium content and a 
variety of products are available in pet stores for the hobbyist. In this experiment we compare the mois-
ture, calcium and phosphorus content of small cricket nymphs and adult crickets offered an experimental 
dry calcium-fortified gut loading diet with those fed four commercial dry diets. An unfortified dry diet 
served as a negative control. Crickets fed the experimental calcium-fortified dry diet and one of the com-
mercial products (T-Rex® Calcium Plus™ Food for Crickets) contained sufficient calcium to meet the 
estimated requirements of insectivorous reptiles and significantly more calcium than those fed the other 
treatments. Crickets fed the other three commercial products contained no more calcium than those fed 
an unfortified diet and would likely be considered calcium deficient when used as food for insectivorous 
reptiles. Cricket nymphs contained significantly more moisture (as is basis) and phosphorus (dry weight 
basis) than adult crickets but neither were affected by diet. Despite marketing claims on three of the four 
products suggesting their use as a calcium source for gut loading crickets, only one of the commercial 
foods tested was effective in increasing the calcium content of crickets.

Ke y  w o r d s : crickets, Acheta domesticus, calcium, gut loading.

I n t r o d u c t i o n

Crickets, Acheta domesticus, are an important food 
source for many insectivorous reptiles and amphibians 
kept by pet owners but unless treated, contain inadequate 
levels of calcium to meet the animal’s requirement (Allen 
and Oftedal 1989, Pennino, et al, 1991, Barker, et al, 1998, 
Finke, 2002). There are a variety of commercial products 
designed to enhance the calcium content of crickets before 
being used as food for reptiles. These products fall into one 
of three broad categories.

The first group of products are dusts (typically com-
posed primarily of calcium carbonate) which are used to 
coat the cricket just prior to being used as food. While 
effective, this method can provide variable results since the 
amount that adheres to the insect depends on the character-
istics of the powder (calcium content, particle size and 
electrostatic properties), the size of the cricket, and the 
ability of the cricket to groom itself and remove the added 
calcium (Trusk and Crissey, 1987, Winn, et al, 2003).

A second group of products consists of calcium fortified 
high-moisture cricket waters (typically hydrated polyacry-
lamide gels containing 95% or more water) or high 
moisture foods designed to provide crickets with both food 
and water. While seemingly popular based on their pres-
ence in pet stores these products are ineffective at

increasing cricket calcium content (Finke, et al, 2004).
The third group of products are high-calcium dry diets. 

They are often called “gut loading” diets since they 
increase the cricket’s calcium content, not because the cal-
cium is absorbed by the cricket but rather due to the food 
retained in the crickets’ gastrointestinal tract (Allen and 
Oftedal 1989). These high calcium diets are usually fed 24 
-  72 hr prior to using the crickets as food since high calci-
um diets are not suitable for growth and reproduction of 
crickets. When these diets are used to gut load crickets fac-
tors other than diet calcium can also affect cricket calcium 
content. These factors include diet palatability, diet particle 
size, and the size of the cricket (Allen and Oftedal, 1989, 
Anderson, 2000, Hunt, et al, 2001, Finke 2003, Winn, et 
al, 2003). As such, a simple analysis of dietary calcium 
may not be effective in predicting cricket calcium content. 
Recently Anderson (2000) evaluated a number of commer-
cial products available for use by zoos, however no data 
are available concerning the effectiveness of diets avail-
able to hobbyists. Because commercial products range 
widely with respect to formula, physical form and calcium 
content, this experiment was designed to test the effects of 
calcium-fortified dry commercial products on the calcium 
content of both cricket nymphs and adult crickets.

Volume 15, No. 1,2005 Journal of Herpetological Medicine and Surgery 7
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Ca:P in small and large crickets after being on the gut-loading diet for 48 h
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‘Gut loading’ & ‘Dusting’ 

Heimchen Vitamin A Vitamin E Calcium Phosphor 
 IE/Heimchen mg/Heimchen 
unbehandelt 0.22 0.005 0.31 0.56 
     

‘dusted’ 6.73 0.04 15.04 3.29 
     

‘gut-loaded’ 0.16 0.02 0.70 0.64 
‘dusted’ & 
‘gut-loaded’ 7.33 0.03 9.42 2.40 
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Insekten – enthalten wenig Vitamin A
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