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Gliederung

— Historische Entwicklungen
— Planzenfresser
— Obst
— Bunte Mischungen
— Abwechslung
— Selektive Futteraufnahme

— Futterungspraxis

— Ziervogel — Kornermischungen

— Ziervogel & Reptilien - Futterinsekten
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Alles ist Tell einer historischen
Entwicklung
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Beispiel: Futterung von Landschildkroten in aufeinanderfolgenden
Auflagen des gleichen Lehrbuches

Jahr Empfehlung
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Beispiel: Futterung von Landschildkroten in aufeinanderfolgenden
Auflagen des gleichen Lehrbuches

Jahr Empfehlung

- 80% Obst, 19% Fleisch, 1% Mineralstoffe;
1980-1993 Obst: Apfel, Birnen, Apfelsinen, Bananen, Tomaten, Griinfutter (Frischgras,
Klee, Salat);
Fleisch: Muskel, Herz - fein geschnitten — auch Fertigfutter fir Hunde und
Katzen.
Bei Mangel an Obst: Haferflocken, Reis, Trockenfutter fir Hunde, gedampfte
Kartoffeln

172121 Ritz et al. (2012) Page 5
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Beispiel: Futterung von Landschildkroten in aufeinanderfolgenden
Auflagen des gleichen Lehrbuches

Jahr Empfehlung

- 80% Obst, 19% Fleisch, 1% Mineralstoffe;
1980-1993 Obst: Apfel, Birnen, Apfelsinen, Bananen, Tomaten, Griinfutter (Frischgras,
Klee, Salat);
Fleisch: Muskel, Herz - fein geschnitten — auch Fertigfutter fir Hunde und
Katzen.
Bei Mangel an Obst: Haferflocken, Reis, Trockenfutter fir Hunde, gedampfte
Kartoffeln
Blattreiche Griinfutter, Gemise, Obst (Apfel, Bananen, Birne, Traube, Kiwi),
gelegentlich Feuchtfutter fir Hunde und Katzen, Getreideprodukte
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Beispiel: Futterung von Landschildkroten in aufeinanderfolgenden
Auflagen des gleichen Lehrbuches

Jahr Empfehlung

- 80% Obst, 19% Fleisch, 1% Mineralstoffe;
1980-1993 Obst: Apfel, Birnen, Apfelsinen, Bananen, Tomaten, Griinfutter (Frischgras,
Klee, Salat);
Fleisch: Muskel, Herz - fein geschnitten — auch Fertigfutter fir Hunde und
Katzen.
Bei Mangel an Obst: Haferflocken, Reis, Trockenfutter fir Hunde, gedampfte
Kartoffeln
1999 Blattreiche Griinfutter, Gemise, Obst (Apfel, Bananen, Birne, Traube, Kiwi),
gelegentlich Feuchtfutter fir Hunde und Katzen, Getreideprodukte

-2 Griunfutter (Wildkrauter, geringer Anteil Salat und Gemiuse),
2004-2009 geringe Mengen Obst (fuhrt zu Fehlgarung und Durchfall),

Feuchtfutter fir Hunde und Katzen nicht als Hauptbestandteil (verursachen
Gicht),

Milch- und Getreideprodukte nur in geringen Mengen,

Heu immer zur freien Aufnahme,

Sepiaschalen/HuUhnereischalen
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Beispiel: Futterung von Landschildkroten in aufeinanderfolgenden
Auflagen des gleichen Lehrbuches

Jahr Empfehlung

- 80% Obst, 19% Fleisch, 1% Mineralstoffe;
1980-1993 Obst: Apfel, Birnen, Apfelsinen, Bananen, Tomaten, Griinfutter (Frischgras,
Klee, Salat);
Fleisch: Muskel, Herz - fein geschnitten — auch Fertigfutter fir Hunde und
Katzen.
Bei Mangel an Obst: Haferflocken, Reis, Trockenfutter fir Hunde, gedampfte
Kartoffeln
1999 Blattreiche Griinfutter, Gemise, Obst (Apfel, Bananen, Birne, Traube, Kiwi),
gelegentlich Feuchtfutter fir Hunde und Katzen, Getreideprodukte

2004-2009 Griunfutter (Wildkrauter, geringer Anteil Salat und Gemiuse),

gerirge—Mengen—0bst (fihrt zu Fehlgarung und Durchfall),
FeuehtfutterfirHundeundiKatzennichtalsHauptbestandtet (verursachen
Gicht),

Mitel | Cotreid o . : M ,

Heu immer zur freien Aufnahme,

Sepiaschalen/HuUhnereischalen
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Typische Sichtweise auf Futtermittel

Fleisch wird aus menschlicher Sicht sehr geschatzt und daher gerne tUberbetont
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Typische Sichtweise auf Futtermittel

Fleisch wird aus menschlicher Sicht sehr geschatzt und daher gerne tUberbetont

11/2/21 Tierschutz, Clauss Page 10



AU University of
ey Zurich™

Clinic for Zoo Animals, Exotic Pets and Wildlife

Typische Sichtweise auf Futtermittel

Fleisch wird aus menschlicher Sicht sehr geschatzt und daher gerne tUberbetont

Obst wird aus menschlicher Sicht sehr geschatzt und daher eingesetzt
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Typische Sichtweise auf Futtermittel

Fleisch wird aus menschlicher Sicht sehr geschatzt und daher gerne tUberbetont

Obst wird aus menschlicher Sicht sehr geschatzt und daher eingesetzt
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Typische Sichtweise auf Futtermittel

Fleisch wird aus menschlicher Sicht sehr geschatzt und daher gerne tUberbetont

Obst wird aus menschlicher Sicht sehr geschatzt und daher eingesetzt

Korner (Samen, Getreide) werden ebenfalls geschatzt
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Typische Sichtweise auf Futtermittel

Fleisch wird aus menschlicher Sicht sehr geschatzt und daher gerne tUberbetont
Obst wird aus menschlicher Sicht sehr geschatzt und daher eingesetzt
Korner (Samen, Getreide) werden ebenfalls geschatzt

Echte Pflanzennahrung (Blatter, Krdauter, Heu) wird aus menschlicher Sicht intuitiv nicht
als vollwertige Nahrung angesehen
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Typische Sichtweise auf Futtermittel

Fleisch wird aus menschlicher Sicht sehr geschatzt und daher gerne tUberbetont

Obst wird aus menschlicher Sicht sehr geschatzt und daher eingesetzt

Korner (Samen, Getreide) werden ebenfalls geschatzt

Echte Pflanzennahrung (Blétter, Krduter, Heu) wird aus menschlicher Sicht intuitiv nicht
als vollwertige Nahrung angesehen
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The biggest dilemma nowadays, when makmg decisions, is the enormous range of choices.
This can easily lead to a decision dilemma for the consumer. To ease the decision process by
imiting choices brings in the danger of not satisfying the consumer's needs.

Providers are faced with the decision to either leave consumers with the biggest possible
range of choices or with a limited set of bundles.
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Nahrung - Pflanzenfresser
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Naturliche Nahrung ...
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Naturliche Nahrung ...

... und erhaltliche / verfugbare Futtermittel
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Naturliche Nahrung ...
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Naturliche Nahrung ...

n
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Naturliche Nahrung ...
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Meerschweinchen: Vitamin C Mangel

— Grunfutter!

= Mengen (Frischsubstanz), die 20 mg Vit. C lieferen

U

1.6 g Hagebutte
= 4.4 g Sanddornbeere

= 11.3 g Schwarze Johannisbeere

= 12 g Petersilie

= 15 g Paprika \l’
— 57 g Feldsalat

— 67 g Lowenzahn Q’
= 154 g Kopfsalat ad

11/2/21
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Naturliche Nahrung ...
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Naturliche Nahrung ...
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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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... iIst gesund ?
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... Ist gesiinder als ...
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... Ist gestinder als ...

... Ist gesiinder als ...
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Bei Degu und Viscacha kann die Verfutterung von
Obst/Karotten allein Diabetes incl. Katarakt auslosen!
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Zoo Biology 24:359-373 (2005)

RESEARCH ARTICLE

Structural and Nonstructural
Carbohydrate, Fat, and Protein
Composition of Commercially
Available, Whole Produce

Debra A. Schmidt,* Monty S. Kerley,' James H. Porter,’
and Janet L. Dempsey?

"Department 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.  © 2005 Wiley-
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.

*Correspondence 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 10.1002/200.20057
Published online 27 May 2005 in Wiley InterScience (www.interscience.wiley.com).

© 2005 Wiley-Liss, Inc.
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200 Bology 26:369-573 (2005

Wasser

(% uS)
Apfel 86
Karotte 38
Petersilie 88
Spinat 91
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200 Blology 24:350-372 (2008)

Wasser NDF

(% uS) | (% TS)
Apfel 86 10
Karotte 38 10
Petersilie 88 21
Spinat 91 20
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200 Bology 26:369-573 (2005

Wasser NDF Pectin

(%uS) | (%TS) (%TS)
Apfel 86 10 0.5
Karotte 38 10 0.7
Petersilie 88 21 1.0
Spinat 91 20 0.6
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200 Bology 26:369-573 (2005

Wasser NDF Pectin

(%uS) | (%TS) (%TS)
Apfel 86 10 0.5
Karotte 38 10 0.7
Petersilie 88 21 1.0
Spinat 91 20 0.6

Pectin wahrscheinlich unterschatzt:
eher Apfel 3.5 % TS
eher Karotte 8 % TS
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Wasser NDF Pectin Fructan

(% uS) | (%TS) (%TS) (% TS)
Apfel 86 10 0.5 13
Karotte 38 10 0.7 5
Petersilie 88 21 1.0 0
Spinat 91 20 0.6 0
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Wasser NDF Pectin  Fructan  Starke  Zucker

(% uS) | (%TS) (%TS) (% TS) (% TS) (% TS)
Apfel 86 10 0.5 13 5 60
Karotte 38 10 0.7 5 30 39
Petersilie 88 21 1.0 0 29 8
Spinat 91 20 0.6 0 12 1
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200 Bology 26:369-573 (2005

Wasser NDF Pectin  Fructan  Starke  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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200 Bology 26:369-573 (2005

RESEARCH ARTICLE

Structural and Nonstructural
Carbohydrate, Fat, and Protein
Composition of Commercially
Available, Whole Produce

Debra A. Schmit*

ity S. Kerly,' James H. Porter’
and Janet L. Bempsey

“Niinton Depariment SaitLows Zociogcal Par, San Lous, Missoun

e
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Spinat
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55’ DWW

Banana

Musa acumi

in

AnimalWelfareWeb.nl

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

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

104 gram sugar

Fruits Vegetables

Carrot

Daucus caurota

45 gram su
[Energy [Dry |NDF | ADF | Crude | Fat | Ca | P | Mg | Fe |ViLA|VitE|VitC [Energy [Dry |NDF | ADF |Crude | Fat | Ca | P | Mg | Fe |VILA|ViLE |VitC
My |Matter Protein oTE MJ o Matter Protein oTE

34 | 234 | 288 | 66 | 133 | 124 | 004 [ 027 | 028 |0002| 442 | 55 | 014 16 | 15 | 12| 102 | 68 | 4 [036 | 029|012 |0004| 9170 | 55 002
Apple

Malus domestica

Sweet potato

Ipomoea batatas

il

86 gram sugar

32 gram su
[Energy [Dry |NDF | ADF | Crude | Fat | Ca | P | Mg | Fe |VILA|VILE|Vit.C [Energy [Dry |NDF | ADF | Crude | Fat | Ca | P | Mg | Fe |ViLA|VIiLE |VitC
My Matter Protein RE MJ Matter Protein .

22 | 143 | 146 | 86 | 43 | 83 | 004 [ 047 | 0.04 |0001| 208 | 55 | 04 30 | 197 | 394 | 97 | 83 | 11 | 045 | 047 | 015 |0009 | 3730 0.26
Orange Celery

Citrus x sinen:

sis Apium graveolens

56 gram sugar

[Energy [Dry |NDF | ADF | Crude | Fat | Ca | P | Mg | Fo |VILA|VILE [Energy [Dry |NDF | ADF | Crude | Fat | Ca | P | Mg | Fe |ViLA|VILE|Vit.C
My Matter Protein RE | oTE My |Matter Protein RE | OTE

22 | 130 [ 143 | 92 | 78 | 49 | 035|022 | 01 [0001| 40 | 55 | 05 09 | 71 | 11| 89 | 122 | 21 057 | 03 | 008 [0004| 142 | 2 | 02
Kiwi

Actinidia deliciosa

Spinach

Spinacia oleracea

B o

1 gram sugar

52 gram sugar

[Enorgy [Dry [NOF | ADF |Crude | Fat | Ca | P | Mg | Fo |VitA|ViLE|Vit.C Enorgy [Dry |NDF | ADF | Crude | Fat | Ca | P | Mg
My |matter Protein RE | ©TE M [matter Protein

25 | 156 | 253 | 197 | 120 | 83 | 032 [ 033 | 013 |0003| 314 | 55 | 065 11 | 88 |67 | 97 | 321 | 66 | 129 | 041 | 026

Papaya Endive

|
Carica papaya u Cichorium endivia
27 gram sugar 0 gram sugar

[Energy [Dry [NDF | ADF |Grude| Fat | Ca | P | Mg | Fe |VILA|VILE|VitC Energy [Dry |NDF | ADF | Crude | Fat | Ca | P | Mg | Fe |VILA| VILE | VitC
My |Matter Protein| RE | ©TE M [Matter Protein RE

21 | 135 [ 185 | 165 | 184 | 47 |o025 | 01 | 022 [0007| 197 | - |05 06 |62 | 11 | 89 | 1 | 2 |0s2| 028|015 0008 | 1030 007
Photos and design, Emile Prins, 2012 © VHL Animal Management / Animal Welfare Web/ E.F. Prins Contact Tialling Huisman
Information used from Danish Food Composition Table and Schmidt et al., (2005) Email: tjalling.huisman@wur.nl

Phone: +31-(0)58-2846311

ichtverdauliche’

Kohlenhydrate
% TS)

78
74

37
13
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Calcium-Versorgung

Obst, buntes Gemiise, Getreide — enthalten sehr wenig Calcium

11/2/21 Futterung Heimsauger, Clauss Page 43
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‘Bunte Mischungen’



Clinic for Zoo Animals, Exotic Pets and Wildlife

‘Bunte Mischungen’

Konzept:

besser und schlechter geeignete Bestandteile mischen
wegen hoher Akzeptanz (durch Tier und Besitzerlnnen)
und hinsichtlich fehlender Nahrstoffe ausbalancieren
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Beurteilung von Mischfutter

s uom g
a8 ]
& g
B 8
S ’ 'S
) e o
= Erganzungsfuttermittel fiir Pflanzenfresser =
N
—~Y 2 o
P ISUfustax =~ Zootiere
o = \"\ - B
= Inhaltsstoffe £
& m 17,5 % Rohprotein, 8,5 % Rohfaser, —
g 10 % Rohasche, 2,5 9% Rohfett, -
= z 1,5 % Ca, 0,7 % P. 0.4 % Na .
= -
= : Nettogewicht: siehe Sackaufdruck -
- @D
- : Zusatzstoffe je kg —
b 30 000 i.E. Vitamin A @
3 000 i.E. Vitamin Dy -
= Uy 500 mg Vitamin € "~
e 250 mg Vitamin C o
o <
— ° Zusammensetzung: s'ehe Rickseite o
: Q =
= S Mcnate vor dem angegebenen
= Mindesthaltbarkeitsdatum hergestelit i
o L Nur bis zu 50 9% der Gesamtration >
= verfittern —
: @ o
> : —
* wv=m | Hoveler Spezialfutterwerke
> .° GmbH & Co.KG 40764 Langenfeld £5
N Telefon 02173/282-0 £
- g Telefax 02173/282-121 CO 1082 Ez
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Beurteilung von Mischfutter

Hoveler@

’

Erganzungsfuttermittel fir Pflanzenfr

SC

Protein 17.5 %

20001 G | 02

|26|27]28]29]30]31

5

!.

;
)

~
‘

Inhaltsstoffe

17.5 % Rohprotein, 8,5 % Rohfaser,
10 % Rohasche, 2,5 9% Rohfett,
15%Ca, 0,7% P, 04 % Na

Nettogewicht: siehe Sackaufdruck

16]17]18]19]20]21]22)

Zusatzstoffe je kg
30 000 i.E. Vitamin A
3 000 i.E. Vitamin Dy

!rfutter

nacwrts: | 11 g 13 13Js |6 |78 9 10]1]1dm 98199

= Uy 500 mg Vitamin €

2 o 250 mg Vitamin C

= Q

— ° Zusammensetzung: s'ehe Rickseite

=]

= S Mcnate vor dem angegebenen

had Mindesthaltbarkeitsdatum hesgestelit

d g Nur bis zu 50 % der Gesamtration

. verfittern

- @

> :

* w=m | Hoveler Spezialfutterwerke

> Q) | embHaco.ka 40764 Langenfeld ¢
S Telefon 02173/282-0 £
- g | Telefax 02173/282-121 CO 1082 ;E
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Beurteilung von Mischfutter

H6\leler

Erganzungsfuttermittel fir Pflanzenfr

SC

Protein 17.5 %
Rohfaser 8.5 %

20001 G | 02

|26|27]28]29]30]31

5
8 | 99

!.
:
)}

S p—

~
‘

Inhaltsstoffe

17.5 % Rohprotein, 8,5 % Rohlfaser,
10 % Rohasche, 2,5 9% Rohfett,
15%Ca, 0,7% P, 04 % Na

Nettogewicht: siehe Sackaufdruck

18]17]18]19]20]21]22|
futter

r

Zusatzstoffe je kg
30 000 i.E. Vitamin A
3 000 i.E. Vitamin Dy

3

nawarbs: | 1| p 13 | 3y)'s |6|7|8|9|10|11§1'~1.

= Uy 500 mg Vitamin €

2 o 250 mg Vitamin C

= Q

= ° Zusammensetzung: s'ehe Rickseite

=]

st S Mcnate vor dem angegebenen

had Mindesthaltbarkeitsdatum hesgestelit

d k Nur bis zu 50 % der Gesamtration

. verfittern

: @

P :

* w=m | Hoveler Spezialfutterwerke

- .° GmbH & Co.KG 40764 Langenfeld g
S Telefon 02173/282-0 £
- ! | Telefax 02173/282-121 CO 1082 E
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Beurteilung von Mischfutter

%— . _95 .
RHO\Ieler. : _ Protein 17.5 %
D > 0
:\% Erganzungsfuttermittel fur Pflanzenfr: E RO h fa Se r 8 . 5 /0
B> TS0k fustbar ~~.Z00 Rohasche 10.0 %

— M 2
-
Inhaltsstoffe
17.5 % Robprot@in, 8,5 % Rohlaser,

10 % Rohasche, 2,5 9% Rohfett,
15%Ca, 0,7% P, 04 % Na

Nettogewicht: siehe Sackaufdruck

16]17]18]19]20]21]22] 2

rfutter

Zusatzstoffe je kg
30 000 i.E. Vitamin A
3 000 i.E. Vitamin Dy
500 mg Vitamin €
250 mg Vitamin C

i

|

Zusammensetzung: s'ehe Rickseite

S Mcnate vor dem angegebenen
Mindesthaltbarkeitsdatum hesgestelit
Nur bis zu 50 9% der Gesamtration
verfittern

Hoveler Spezialfutterwerke
GmbH & Co.KG 40764 Langenfeld

Telefon 02173/282-0
| Telefax 02173/282-121 CO 1082

Mindesters ”
nacwts: | 11 13 13Js |6 |7 |89 10]1]1°d

1113141216 7)8]9]110111]12]13]1

Kolner Zoot
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Beurteilung von Mischfutter

5 - ]

U —
& 2 Protein 17.5 %
g o
= > 0

[ g p
S ; g Rohfaser 8.5 %
o Erganzungsfuttermittel fur Pflanzenfresser =

- 1501 i Rohasch 10.0 %

ASUR£ .

- wttax 72> Zoofiere ohasche . 0
4 T— .
S ~ e
8 y InhaltsstM : RO h fett 2 . 5 0/ (0)
& m 17,5 % Robprot@in, 8,5 % RM
S 10 % Rohasche, 2,5 9% Rohfett; -
= z 1,5 % Ca, 0.7 % P. 0.4 % Na o
= =
= : Nettogewicht: siehe Sackaufdruck -

- h @D
§ Zusatzstoffe je kg —

- 30 000 i.E. Vitamin A ©

3 000 i.E. Vitamin Dy )

= Uy 500 mg Vitamin £ ~
e 250 mg Vitamin C =
o <o
= ° Zusammensetzung: s'ehe Rickseite o

s O

st S Mcnate vor dem angegebenen Z

el Mindesthaltbarkeitsdatum hergestelit &

o k Nur bis zu 50 9% der Gesamtration =

E verfittern —

2 Q o

P : —

* wv=m | Hoveler Spezialfutterwerke

> Q) | embHaco.ka 40764 Langenfeld £y

v Telefon 02173/282-0 23

- ! | Telefax 02173/282-121 CO 1082 Ez

11/2/21 Page 53



T TR University of
" ) Zurich™

Clinic for Zoo Animals, Exotic Pets and Wildlife

Beurteilung von Mischfutter
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Beurteilung von Mischfutter
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Beurteilung von Mischfutter
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Beurteilung von Mischfutter
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Prinzip bunte Mischung
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Prinzip bunte Mischung
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verschiedene
Bestandteile mit hoher
Energiedichte (hohe
Akzeptanz)

mit unterschiedlicher
Farbe und Form
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Prinzip bunte Mischung

mit Mineralstoffen
angereicherte
Bestandteile zum
Ausbalancieren der
gesamten Mischung

11/2/21

verschiedene
Bestandteile mit hoher
Energiedichte (hohe
Akzeptanz)

mit unterschiedlicher
Farbe und Form
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Prinzip bunte Mischung

verschiedene
Bestandteile mit hoher
Energiedichte (hohe
Akzeptanz)

mit unterschiedlicher
Farbe und Form
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Prinzip bunte Mischung

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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Prinzip bunte Mischung

verschiedene
Bestandteile mit hoher
Energiedichte (hohe
Akzeptanz)

mit unterschiedlicher
Farbe und Form

mit Mineralstoffen
angereicherte
Bestandteile zum
Ausbalancieren der
gesamten Mischung

. i
stenglige Bestandteile fur ‘\
Fasergehalt und
‘natlrliches Aussehen’
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5009  Art-Nr.: 07045
1,5kg  Art-Nr.: 07240

11/2/21

Grune Kiiche Meerschweinchen

Mischfuttermittel zur Verwendung als Hauptfutter. Zusammensetzung: Heu Quad-Bits (Wie-
sengraser wie Lieschgras, Knaulgras, Spitzwegerich, Rotklee, Wiesenschwingel, Wiesenrispe),
Krauter Quad-Bits (Wiesenheu, Kamille, Thymian, Brennnessel, Kiimmel, Schafgarbe), Topi-
nambur, Lowenzahn, Brennnessel, Karotten, Fenchel, Spitzwegerich, Pastinaken; Inhaltsstoffe:
Rohprotein 10,2%, Rohfett 4,5%, Rohfaser 24,4%, Rohasche 7,8%;

Green Cuisine guinea pigs

Mixed feed for use as main food. Ingredients: hay Quad-Bits (meadow grass and plants as timothy,
cocksfoot, ribwort, red clover, meadow fescue, smooth meadow grass), herb Quad-Bits (meadow hay,
chamomile, thyme, nettle, caraway, yarrow), Jerusalem artichoke, dandelion, nettle, carrots, fennel, rib-
wort, parsnips; Content: crude protein: 10.2%, crude fat 4.5%, crude fibre 24.4%, crude ash 7.8%;
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5009  Art-Nr.: 07045
1,5kg  Art-Nr.: 07240

11/2/21

U
Griine Kiiche Meerschweinchen

Mischfuttermittel zur Verwendung als Hauptfutter. Zusammensetzung: Heu Quad-Bits (Wie-
sengraser wie Lieschgras, Knaulgras, Spitzwegerich, Rotklee, Wiesenschwingel, Wiesenrispe),
Krauter Quad-Bits (Wiesenheu, Kamille, Thymian, Brennnessel, Kiimmel, Schafgarbe), Topi-
nambur, Lowenzahn, Brennnessel, Karotten, Fenchel, Spitzwegerich, Pastinaken; Inhaltsstoffe:
Rohprotein 10,2%, Rohfett 4,5%, Rohfaser 24,4%, Rohasche 7,8%;

Green Cuisine guinea pigs
Mixed feed for use as main food. Ingredients: hay Quad-Bits (ma2da
cocksfoot, ribwort, red clover, meadow fescue, »
chamomile, thyme, nettle, caraway, yarrow),
wort, parsnips; Content: crude protein:

100-10-10.2-4.5-24.4-7.8

- v

Page 67



Art-Nr.: 04797

11/2/21

Wellness-Food fiir Meerschweinchen

JR FARM Wellness-Food fiir Meerschweinchen - das Wohlfiihlfutter mit 4 % Reis, ohne kiinstliche Farbstoffe. Uber
\ 20 verschiedene Einzelkomponenten, darunter ausgesuchte Krauter wie Brennnessel und Pfefferminze, wertvoller
ol Koriander und reine Spirulina-Algen, machen diese leicht verdauliche Vollwertmischung zum Geschmackserlebnis
fur alle Meerschweinchen. Wellness pur mit extra Vitamin C und nur 2,6% Fett!

Mischfuttermittel zur Verwendung als Hauptfutter fiir Meerschweinchen. Zusammensetzung:
Pflanzliche Nebenerzeugnisse, Getreide, Gemiise (3% Koriander), Friichte, Algen (0,25% reine
Spirulina), pflanzliche EiweiBextrakte, Mineralstoffe; Inhaltsstoffe: Rohprotein: 12,7%, Roh-
fett: 2,6%, Rohfaser: 10,2%, Rohasche: 3,8%; Zusatzstoffe/kg: Vit. A 20.000 i.E., Vit. C 200mg,
Vit. D3 2.000 i.E., Vit. E 200mg

Wellness-Food for guinea pigs
JR FARM Wellness-Food for guinea pigs — the goodness food with 4% rice and no artificial colour-
ing. Over 20 different individual ingredients, including select herbs such as stinging nettle and pep-

| permint, coriander and pure Spirulina, make this easily digestible Super-Premium complete mix the

ultimate taste experience for all guinea pigs. Wellness pure with lots of added Vitamin C and only
2.6% fat!

Mixed feed to be used as main food for guinea pigs. Ingredients: derivatives of vegetable origin,
cereals, vegetables (3% coriander), fruits, algae (0.25% Spirulina), vegetable protein extracts, min-
erals; Content: crude protein 12.7%, crude fat 2.6%, crude fibre 10.2%, crude ash 3.8%; Additives/
kg: Vit. A 20,000 UI., Vit. D3 2,000 UL, Vit. E 200 mg (alpha-tocopherol acetate), Vit. C 200mg
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Art-Nr.: 04797
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| permint, coriander and pure Spirulina, make t

Wellness-Food fiir Meerschweinchen

JR FARM Wellness-Food fiir Meerschweinchen - das Wohlfiihlfutter mit 4 % Reis, ohne kiinstliche Farbstoffe. Uber
7 20 verschiedene Einzelkomponenten, darunter ausgesuchte Krauter wie Brennnessel und Pfefferminze, wertvoller

b | Koriander und reine Spirulina-Algen, machen diese leicht verdauliche Vollwertmischung zum Geschmackserlebnis

- fur alle Meerschweinchen. Wellness pur mit extra Vitamin C und nur 2,6% Fett!

Mischfuttermittel zur Verwendung als Hauptfutter fiir Meerschweinchen. Zusammensetzung:
Pflanzliche Nebenerzeugnisse, Getreide, Gemiise (3% Koriander), Friichte, Algen (0,25% reine
Spirulina), pflanzliche EiweiBextrakte, Mineralstoffe; Inhaltsstoffe: Rohprotein: 12,7%, Roh-
fett: 2,6%, Rohfaser: 10,2%, Rohasche: 3,8%; Zusatzstoffe/kg: Vit. A 20.000 i.E., Vit. C 200mg,
Vit. D3 2.000 i.E., Vit. E 200mg

Wellness-Food for guinea pigs
JR FARM Wellness-Food for guinea pigs — the goor
ing. Over 20 different individual ingredients, i

ultimate taste experience for all guinea pigs.
2.6% fat!

Mixed feed to be used as main food for guinea pigs. Iny
cereals, vegetables (3% coriander), fruits, algae (0.25% Spirulina), vege
erals; Content: crude protein 12.7%, crude fat 2.6%, crude fibre 10.2%, crude ash 3.8%; Addltlves/
kg: Vit. A 20,000 UI., Vit. D3 2,000 UL, Vit. E 200 mg (alpha-tocopherol acetate), Vit. C 200mg
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Ausgewogene oder abwechslungsreiche Ernahrung?

Ausgewogen: alle Nahrstoffe im richtigen Verhaltnis

Abwechslung: im Idealfall verschiedene Futtermittel, die aber alle - jedes fur
sich - die Nahrstoffe im richtigen Verhaltnis enthalten
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Ausgewogene oder abwechslungsreiche Ernahrung?

Achtung:

Der ,Beschaftigungswert” bzw. der Zugewinn an ,Wohlergehen” fiir das Tier
von einer ,abwechslungsreichen” Erndhrung ist meines Wissens nicht
untersucht, geschweige belegt.

Viel wichtiger sind Nahrstoff-Gehalte (Energiedichte), Darreichungsform,
Darreichungs-Zeitpunkt, Darreichungs-Haufigkeit, Gehege-Gestaltung.

Die Annahme eines Mehrwerts aufgrund unterschiedlicher Geschmacker

und optischer Eindrucke ist zunachst einmal eine menschliche
Sichtweise.
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Abwechslungsreiche Ernahrung ...
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Abwechslungsreiche Ernahrung ...

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

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 Ernahrung ...

unterschiedliche Farbe!

unterschiedliche Form!

unterschiedliche Konsistenz!

unterschiedlicher Geschmack!

unterschiedliche Verpackung!
unterschiedlicher Preis!

RYoghuirt,”
N Gotss
\~ g, ¥

............
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Abwechslungsreiche Ernahrung ...
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Abwechslungsreiche Ernahrung ...
« unterschiedliche Farbe!

» unterschiedliche Form!
* unterschiedliche Konsistenz!
 unterschiedlicher Geschmack!

* unterschiedlicher Preis!
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Abwechslungsreiche Ernahrung ...
« unterschiedliche Farbe!

» unterschiedliche Form!

* unterschiedliche Konsistenz!

 unterschiedlicher Geschmack!

* unterschiedlicher Preis!

Zucker
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Abwechslungsreiche Ernahrung ...
« unterschiedliche Farbe!

» unterschiedliche Form!

* unterschiedliche Konsistenz!

 unterschiedlicher Geschmack!

* unterschiedlicher Preis!

Zucker

“zuckerfrei”
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Adaquate Abwechslung fur Pflanzenfresser ist moglich !
(es sieht halt nur grun aus)
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ein generelles Problem
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Ausgewogene Ernahrung ...?
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Ausgewogene Ernahrung ...?
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Calcium deficiency, diet and dental disease in pet rabbits

F. M. Harcourt-Brown
Veterinary Record (1996) 139, 567-571
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Calcium deficiency, diet and dental disease in pet rabbits
F. M. Harcourt-Brown
Veterinary Record (1996) 139, 567-571
i Rejected -Se:tclcd | |
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F. M. Harcourt-Brown
Veterinary Record (1996) 139, 567-571

TABLE 1: Mean calcium (Ca) and phosphorus (P) contents (%) of three
rabbit foods

Calcium deficiency, diet and dental disease in pet rabbits

Food A
(no pellets
Sample Food A or grain)

1 Ca 0-70

P 0-35
2 Ca 0-63
P 0-41
3 Ca 0-65
P 0-41

Rabbits surveyed (%)

Pellets Grain 7);“ Maize Pea Biscuit
i Rejected [ Selected

FIG 5: Results of owner questionnaire: food preferences of pet rabbits
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F. M. Harcourt-Brown
Veterinary Record (1996) 139, 567-571

TABLE 1: Mean calcium (Ca) and phosphorus (P) contents (%) of three
rabbit foods

Food A
(no pellets
Sample Food A or grain)

Calcium deficiency, diet and dental disease in pet rabbits

Rabbits surveyed (%)

1 Ca 0-70 0-26"

P 0-35 0-28
2 Ca 0-63 0-28"

P 0'41 0'34 L i .i. fits si3% 11

Pellets Grain  Oats Maize  Pea Biscuit

3 Ca 0-65 0-39° 5 Rejected [ Selected

P 0-41 0-29 e R .

FIG 5: Results of owner questionnaire: food preferences of pet rabbits
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Calcium deficiency, diet and dental disease in pet rabbits

F. M. Harcourt-Brown
Veterinary Record (1996) 139, 567-571

TABLE 1: Mean calcium (Ca) and phosphorus (P) contents (%) of three &
rabbit foods ?
Food A Food B z

(no pellets (no pellets s

Sample Food A orgrain) Food B  orgrain)

1 Ca 0-70 0-26" 0-56
P 0-35 0.28 0-39
2 Ca 0-63 0-28* 0-51
P 0-41 0-34 0-39 - B B B B B
Pellets Grain Oats Maize Pea Biscuit
3 Ca 0-65 0-39° 0-49 i Rejected [ Selected
P 0-41 0-29 o3 '

FIG 5: Results of owner questionnaire: food preferences of pet rabbits
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Calcium deficiency, diet and dental disease in pet rabbits

F. M. Harcourt-Brown
Veterinary Record (1996) 139, 567-571

TABLE 1: Mean calcium (Ca) and phosphorus (P) contents (%) of three &
rabbit foods ?
Food A Food B z

(no pellets (no pellets s

Sample Food A orgrain) Food B  orgrain)

1 Ca 0-70 0-26" 0-56 0-46
P 0-35 0-28 0-39 0-30
2 Ca 0-63 0-28* 0-51 0-38
P 0-41 0-34 0-39 0-32 it i
Pellets Grain Oats Maize Pea Biscuit
3 Ca 0-65 0-39° 0-49 0-48 5 Rejeted | Seected
P 0-41 0-29 0-39 032 el

FIG 5: Results of owner questionnaire: food preferences of pet rabbits
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Calcium deficiency, diet and dental disease in pet rabbits

F. M. Harcourt-Brown
Veterinary Record (1996) 139, 567-571

TABLE 1: Mean calcium (Ca) and phosphorus (P) contents (%) of three &
rabbit foods ?
Food A Food B Food C 2

(no pellets (no pellets (no pellets 2

Sample Food A orgrain) FoodB orgrain) FoodC orgrain)

1 Ca 0-70 0-26" 0-56 0-46 0-79
P 0-35 0.28 0-39 0-30 0-32
2 Ca 0-63 0-28* 0-51 0-38 0-87
P 0-41 0-34 0-39 0-32 0-36 i i
Pellets Grain Oats Maize Pea Biscuit
3 Ca 065 039. 049 048 098 1335 Rejected Selected
P 0-41 0-29 039 032 o6 = e

FIG 5: Results of owner questionnaire: food preferences of pet rabbits
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Calcium deficiency, diet and dental disease in pet rabbits

F. M. Harcourt-Brown
Veterinary Record (1996) 139, 567-571

TABLE 1: Mean calcium (Ca) and phosphorus (P) contents (%) of three &
rabbit foods ?
Food A Food B Food C 2

(no pellets (no pellets (no pellets 2

Sample Food A orgrain) FoodB orgrain) FoodC orgrain)

1 Ca 0-70 0-26* 0-56 0-46 0-79 0-16f
P 0-35 0-28 0-39 0-30 0.32 0-26
2 Ca 0-63 0.28* 0-51 0-38 0-87 0-117
P 0-41 0-34 0-39 0-32 0-36 0.27 - B B B B B
3 Ca 065 039. 049 048 098 0.14T . Rtjm:llﬂt s'(:ra::d Qats Maize Pea Biscuit
P 0-41 0-29 0-39 0-32 0-36 029 = ———

FIG 5: Results of owner questionnaire: food preferences of pet rabbits
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Survey of the husbandry, health and welfare
of 102 pet rabbits

S. M. MuLLAN, D. C. J. MAIN

Veterinary Record (2006)
159, 103-109

B Not fed a rabbit mix
Fed a rabbit mix

Number of rabbits

No

Yes
Signs of dental disease

FIG 3: Association between the prevalence of dental disease
in the 102 rabbits and feeding a rabbit mix
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Food and water intake and selective feeding in rabbits on four
feeding regimes
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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.
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and a higher frequency of abnormal behaviours
(Lidfors, 1997; Berthelsen and Hansen, 1999; Hansen
The wild rabbit diet is made up predominantly of  and Berthelsen, 2000).

Introduction

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)

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
etal, 1975; Cooke, 1982a; Bovera et al., 2013) all
affect food intake.
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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.
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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 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 alfect 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
etal, 1975; Cooke, 1982a; Bovera et al., 2013) all
affect food intake.
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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.
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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 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
etal, 1975; Cooke, 1982a; Bovera et al., 2013) all
affect food intake.
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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.
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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
etal, 1975; Cooke, 1982a; Bovera et al., 2013) all
affect food intake.
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Kaninchen und Meerschweinchen Haltung
Lapin et cobaye Entretien
Rabbit and guinea pig Maintenance
Inhaltsstoffe | Substances | Major Nutrients Rohstoffe | Ingrédients | Ingredients

Trockensubstanz | Matire seche | Dry matter 89.0%  Pflanzliche Nebenprodukte, Getreide, pflanzliche Eiweissextrakte,
Rohprotein | Protéines brutes | Crude protein 135%  Mineralstoffe, Ole und Fette

Rohfett | Graisses brutes | Crude fat 35%

Sous-produits d'origine végétale, céréales, extraits de protéines végé-

Rotfaser| Fbresbrutes | Crude fiber 166% tales, substances minérales, huiles et graisses
Rohasche | Cendres brutes | Crude ash 74% g g 9
NfE | ENA | NFE 48.0%  Vegetable byproducts, cereals, vegetable protein extracts, mineral
Bruttoenergie | Energie brute | Gross energy 15.6MJ/kg  nutrients, oils and fats
Umsetzbare Energie | Energie métabolisable | Metabol. energy - 8.8 MJ/kg
Stirke | Amidon | Starch 1809%  Bemerkungen|Remarques | Remarks
Aminosuren | Acides aminés | Amino acids - AIIeinfunermittEI fiir K_al:iv;)(hen und Mgersthweinchen

L . . - halte sind berechnete bezogen auf luft-
Arginin | Arginine | Arginine 0.66 % trockene Substanz
Lysin| Lysine | Lysine 0.88% § .
Methionin | Méthionine | Methionine 0339 - Aliment complet pourlapins et cobayes .
Methionin+ Cystin| Méthionine +cystine | Methionine+ cystine 0.56 % - Les teneurs |Qd|gug§s sont des valeurs moyennes se rapportant a la
Tryptophan | Tryptophane | Tryptophan 0.20% matiére séchée a lair
Threonin | Thréonine | Threonine 0.62% - Complete food for rabbits and guinea pigs
Mengenelemente | Macro-éléments | Major mineral elements - Given values are calclated averages i air-dryfeed
Calcium| Calcium | Calcium 0.80%  Bestellform | Conditionnements | Delivery form
:’;‘03Ph‘.”| P;‘;[SP"U"?. | P"l‘ﬂ‘ho’uﬁ g?g% Pellets 4.5 mm rund | Pellets ronds 4.5 mm | Pellets 4.5 mm round

lagnesium | Magnésium | Magnesium 3 )
Natrium | Sodium | Sodium 031% ?ﬂo}?ﬁ:g}sa(ken
Kalium | Potassium | Potassium 0.90% 15 kg en sa':s on papier
Chlor | Chlore | Chlorine 0.45% 15kg in paper bags
Oligo-éléments| Trace element

Eisen | Fer| Iron 452mg/kg
Zink| Zinc | Zinc 58mg/kg
Kupfer | Cuivre | Copper 17mg/kg
Jod | lode | lodine 1.2mg/kg
Mangan | Manganése | Manganese 70mg/kg
Selen | Sélénium | Selenium 0.36mg/kg
Vitamine | Vitamines | Vitamins
Vitamin A | Vitamine A | Vitamin A 17'000 IE|UI[IU/kg
Vitamin D3  Vitamine Ds | Vitamin D 1000 [E|UI[IU/kg
Vitamin E | Vitamine E | Vitamin E 190 mg/kg
Vitamin Ks | Vitamine K3 | Vitamin Ks 4mg/kg H .
Vitamin B1 | Vitamine B1 | Vitamin B1 21mg/kg B I
Vitamin B } Vitamine B2 IVitamin B 12mg/kg ( e I S p I e
Vitamin Bs | Vitamine Bs | Vitamin Bs 11mg/kg
Vitamin Br2 | Vitamine B2 | Vitamin B2 0.04mg/kg
Nicotinséure | Acide nicotinique | Nicotinic acid 57 mg/kg
Pantothensaure | Acide pantothénique | Pantothenic acid ~ 35 mg/kg
Folsiure | Acide folique | Folic acid 6mg/kg
Biotin | Biotine | Biotin 0.2mg/kg
Cholin | Choline | Choline 2000 mg/kg g
Vitamin C | Vitamine C | Vitamin C 500 mg/kg 2

KLIBA NAFAG | GRANOVIT AG | CH-4303 Kaiseraugst | Tel. +41 61816 16 16 | Fax +41 61816 18 00 | www.kliba-nafag.ch
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Wildkaninchen:

Rfa NDF RP
Region % TS % TS % TS
Holland* 28.6 58.8 20.0
Mitteleuropa®:
Frihling: 25.0 53.1 19.5
Sommer: 30.0 61.0 12.5

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

*Wallage-Drees & Deinum, 1986
° :Thomson & King, 1994
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Wildkaninchen:

Rfa NDF RP
Region % TS % TS % TS
Holland* 28.6 58.8 20.0
Mitteleuropa®:
Frihling: 25.0 53.1 19.5
Sommer: 30.0 61.0 12.5

Heimkaninchen
Entwicklung von Heimtierfutter:

Rfa % TS |NDF % TS[RP % TS
Eric Schweizer AG: Erscheinungsjahr®
Kaninchenfutter (Standard) 1982 8 26 13
Kaninchenwlirfel 4mm (Pressfutter) 1987 10 29 17
Supreme Qualitatsmischung 2000 14 36 14
New Generation (Extrudat) 2006 21 47 16
Vitakraft AG:
Menl Thymian (Mischfutter) ca.1980 10 29 11
VITA Special Regular (Pressfutter) 2000 16 38 14
Emotion Beauty (Extrudat,Gemiuse,Pellets) 2007 14 35 14
Emotion Sensitive (Extrudat,Gemise,Pellets) 17 40 14
Durchschnittswerte von Rfa, NDF und Rfa % TS [NDF % TS|(RP % TS
RP in zehn aktuellen Futtermitteln*: 15 37 14

° gemass Schatzung der Herstellerfirma

*: Activia Natur Pur; Bunny Griiner Traum; Cuni Nature; JR Farm Premium; MUCKI Men plus; NatureSelect
Kanin Musli Men(; PreAlpin Lepo Bits; Tima Premium Musli;Vitakraft Emotion Beauty; Witte Molen classic

11/2/21

*Wallage-Drees & Deinum, 1986

° :Thomson & King, 1994
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Chinchillas
Futter Marke RF NDF RP
"Chinchilla-Pellets" JR Farm 14.5 37 18
"Qualitats-Mischung fur :
Chinchilla® Schweizer 16 39 16
"Emotion Beauty .
Chinchilla" Vitakraft 18 42 12
"Chinchilla Deluxe" Oxbow Company 18-23 42-50 min. 16
"KnabberHugel Krauter" Bunny 21 47 14.5

Angaben in % TS

= naturliche NDF Aufnahme: 41%
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Degus

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

= natlrliche NDF Aufhahme: Sommer: 61%; Winter 37%
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Meerschweinchen
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

= naturliche NDF Aufnahme: Lolium: 53%; Cynodon: 55%
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Meerschweinchen

Marke: Schweizer AG

Marke: Vitakraft AG

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

Futter RF NDF RP
"Nager-Supermischung" 6.1 23 10.8
"Meerschweinchenfutter” 8.2 27 12.7
"Meerschweinchenfutter Super" 8.2 27 12.8
"Qualitats-Mischung fir 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 fur M." 19.4 44 15.7

Alle Angaben in % TS
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Trends im Heimtierbereich - Entwicklung von Misch-/Alleinfutter

— Tendenz zur Entwicklung von Mischfuttern oder Pellets mit erhdhtem Rohfasergehalt ohne
Getreide

—  Schwerpunkt in der Entwicklung: Extrudate und Pellets:

= Selektion von zu starke- und fetthaltigen Bestandteilen (Getreide/Samen) in konventionellen
Mischfuttern verunmaoglicht

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

Pellets

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

= unbedingt Heu futtern und Mischfutter limitieren, um den Rohfasergehalt zu erhohen
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Ziervogel-Futter: reine Samen-Mischungen
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Tab. VI.11.3: Einfluss des Schilens/
Entspelzens auf die Energie- und
Nahrstoffaufnahme

1rato LokKal NANrstior u 15011l

|

r1 E -‘ 4 .
Supplemente zur P / atic ohal ) ‘
Tiererndhrung dvs ) Rp 3 A
fiir Studium und Praxis \ ‘/// Y f ‘

Y
S ZS
N Rfe
12., Uberarbeitete Auflage Stérkej Kern & o
Herausgegeden von:
Josef Kamphues, Petra Wolf, Manfred Coenen, E nera le
Klaus Eder, Christine Iben, Ellen Kienzie, Annette Uesegang, =
Klaus Manner, Qendrim Zebeli und JUrgen Zentek J
Rfa
Ca Schale +++
, Nz Y

M.&H. Schaper

1 Starkereiche Saaten/Samen.
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Starkereiche Samen

Hirse

Mais

Glanz

Hafer
Buchweizen
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Starkereiche Samen Fettreiche Samen
Hirse Erdnuss
Mais Sonnenblumenkerne
Glanz Kurbiskerne
Hafer NUsse
Buchweizen Hanf
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Ziervogel-Futter: reine Samen-Mischungen

Starkereiche Samen Fettreiche Samen
Hirse Erdnuss
Mais Sonnenblumenkerne
Glanz Kurbiskerne
Hafer NUsse
Buchweizen Hanf

Defizit in Calcium
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Starkereiche Samen Fettreiche Samen
Hirse Erdnuss
Mais Sonnenblumenkerne
Glanz Kurbiskerne
Hafer NUsse
Buchweizen Hanf

Defizit in Calcium
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Starkereiche Samen Fettreiche Samen
Hirse Erdnuss
Mais Sonnenblumenkerne
Glanz Kurbiskerne
Hafer NUsse
Buchweizen Hanf

Defizit in Calcium, Defizit in Carotin / Vitamin A
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Carotin in Samereien

B-Carotin  ~ Vitamin A
ug/g TS IE/kg TS

Sonnenblumensaat <0.1 <167

Kardi <0.1 <167

Erdnuss <0.1 <167

Hafer <0.1 <167

Kirbissaat 0.1 167

Hanfsaat 0.22 367

Maiskorn 1.33 1884

Bedarf geschatzt 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 Offe l‘ed . g pel"

Healthy Diet?

Dons 1. Brighanith, 5, FD Diet components 100 g of seed mix

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 . l O w e r See S 2 7 3 + 2 6
contents of such mixed diets have rarely been evaluated. In this study, we describe the nutrient ( - R -
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, u n O Wer See S
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 uC W e (l ® ®
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. P I
Key words: nutrition, seed, formulated diet, produce, avian, Amazon parrot, Amazona species (l t S ® ®
Introduction tiels (Nymphicus hollandicus).”® However, poultry O . 1 t ro ‘l t S 8 6 | 3 1
and parrots are not closely related and differ both C C - —_ -

Inadequate nutrition and the diseases it causes .
N N . . A developmentally and ecologically. As a result,
remain serious problems in avian medicine.  The N . . .
current diet recommendations are likely subopti-

poor nutritional state of psittacine birds presenting al f R i P +
to veterinary clinics is likely the result of several mal for many captive parrots. u l S Se e S
Itis not just a lack of basic nutritional knowledge C - _— -

factors: a general lack of research on the nutri- . o S
fwlo §: 4 general fack Ol researc 0_ .l N ;‘3[ that is at the root of the psittacine nutritional-health
tional requirements of captive parrots; insufficient

knowledge, on the parts of both owners and pmblen.“’ M‘“?y owne'rs 'fl,re appqr;ntl?/ unaware of a + (
veterinarians, of psittacine nutrition; a reluctance the basic principles of avian nutrition and ?,"‘3“““ t e r See S
X ’ to feed their large parrots seed-based diets. 10 This ° — °

by owners to convert their birds to nutritionally . .
superior diets; and the nutritional imbalances of problem is exacerbated by the marketing of seed-

many “mixed” diets.>® Most recommendations for based diets by bird food manufacturers claiming b

N . o N that such diets are complete, balanced, and +

psittacine nutrition can be traced back to studies of healthy. "2 Relative to the tritional ds of e u Se

domestic poultry supplemented by work on captive ?a y. o helative ? ¢ nutritional needs o . — .

budgerigars (Melopsittacus undulatus) and cocka- 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 013 Nutritionally

From the Schubot Exotic Bird Health Center, Department

of Veterinar gy. College of Veterinary Medicine and . : . -
Biomedical Sciences, Texas A&M University, 4467 TAMU, superior, formulated diets are widely available from
College Station, TX 77843, USA many manufacturers. This suggests that educating

149
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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

Offered, g per
100 g of seed mix

2.6 84
6.8 98
2.1 10
1.8 8
3.1 4 =11
2.2 80 = 31
0.9 ND

0.6 ND

Consumed, %

19
2

18
13

Diet components

Safflower seeds 27.3
Sunflower seeds 234
Buckwheat 23.0
Oats 10.1
Oat groats 8.6
Squash seeds 4.0
Other seeds? 1.5
Refuse® 1.1

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.

I+ |+
I+ 1+

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

Introduction tiels (Nymphicus hollandicus).”® 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.

Itis 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.*'® This
problem is exacerbated by the marketing of seed-
based diets by bird food manufacturers claiming
that such diets are complete, balanced, and
healthy.'"'> 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,

I+ 1+ |+

Inadequate nutrition and the diseases it causes
remain serious problems in avian medicine."> 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.* ® Most recommendations for
psittacine nutrition can be traced back to studies of
domestic poultry supplemented by work on captive
budgerigars (Melopsittacus undulatus) and cocka-

I+ [+ I+ |+ [+ |+
|+

From the Schubot Exotic Bird Health Center, Department
of Veterinar gy, College of Veterinary Medicine and

Biomedical Sciences, Texas A&M University, 4467 TAMU,
College Station, TX 77843, USA.

iron, lysine, and vitamin A 013 Nutritionally
superior, formulated diets are widely available from
many manufacturers. This suggests that educating

149
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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. Kalmar'*
Guy Werquin2
Geert P.J. Janssens'

"Laboratory of Animal Nutrition, Faculty of Veterinary Medicine, Ghent University, 9820
Merelbeke; 2Versele-Laga Ltd., 9800 Deinze, Belgium

Introduction

seed diets encompass several nutritional constraints when fed to parrots. First, the
part of seeds is strongly imbalanced in calcium to phosphorus (Ca:P) ratio and is
. t in several essential amino acids and vitamins (Harrison, 1998). Next, seed mixtures
h in energy and fat content, which is further increased by the typical feeding behavior
ots. Data of Werquin ez al. (2005) showed an average of 16.4 + 0.9 MJ ME/kg and
6.3 % fat in commercial seed mixtures (n=30); the edible, dehulled fraction containing
2.9 MJ ME/kg and 31.7 + 13.1 % fat. In comparison, diets for chickens for fattening
contain 12 to 13 MJ ME/kg and considerably less than 10% fat (NRC, 1994).
er, when provided a multi-component seed diet, parrots display a strong tendency to
ainly oilseeds such as sunflower seeds or pumpkin seeds, which results in a distinct
t profile between offered diet and actually ingested portion (Kalmar et al., accepted).
er, in spite of profound nutritional constraints, captive parrots are still commonly fed
ixtures. A high prevalence of malnutrition related diseases in captive parrots is thus
jprising.

icts, in contrast to seed mixtures, offer the advantage that they can be formulated to
bet nutritional guidelines; moreover its content is not biased by selective feeding. Then
nutritive value is not the only issue in dietary strategies. Feed cost, for instance, is
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 er 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

11/2/21

Table 1: Nutrient content and energy density of test diets and
consumed fraction of the offered seed mixture (as fed).

Seed Mixture
offered
Crude Protem (%)  14.0
Ether Extract (%) 14.6
Crude Fiber (%) 16.0
Crude Ash (%) 5.6
N-Free Extract (%) 44.5
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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. Kalmar'*
Guy Werquin2
Geert P.J. Janssens'

"Laboratory of Animal Nutrition, Faculty of Veterinary Medicine, Ghent University, 9820
Merelbeke; 2Versele-Laga Ltd., 9800 Deinze, Belgium

Introduction o . .

Table 1: Nutrient content and energy density of test diets and

seed diets encompass several nutritional constraints when fed to parrots. First, the
rt of seeds is strongly imbalanced in calcium to phosph (Ca:P) ratio and i a a

B i et ot Gicbon 598, Nevt et i consumed fraction of the offered seed mixture (as fed).

h in energy and fat content, which is further increased by the typical feeding behavior

ots. Data of Werquin ez al. (2005) showed an average of 16.4 + 0.9 MJ ME/kg and

6.3 % fat in commercial seed mixtures (n=30); the edible, dehulled fraction containing .

2.9 MJ ME/kg and 31.7 & 13.1 % fat. In comparison, diets for chickens for fattening S eed Mlxture
contain 12 to 13 MJ ME/kg and considerably less than 10% fat (NRC, 1994).

er, when provided a multi-component seed diet, parrots display a strong tendency to
ainly oilseeds such as sunflower seeds or pumpkin seeds, which results in a distinct

t profile between offered diet and actually ingested portion (Kalmar et al., accepted). 0 ffere d C Onsumed

er, in spite of profound nutritional constraints, captive parrots are still commonly fed

ixtures. A high prevalence of malnutrition related diseases in captive parrots is thus
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icts, in contrast to seed mixtures, offer the advantage that they can be formulated to
bet nutritional guidelines; moreover its content is not biased by selective feeding. Then

nutritive value is not the only issue in dietary strategies. Feed cost, for instance, is 0 I
higher in pellet diets compared to seed mixtures. Another important constraint against t er x tr act 0 . . .

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 ‘ d F b (y 1 6 O 7 1 j: O 6
compared to seed mixtures. Another drawback against pellet diets is the initial reluctance of ru e 1 e r 0 . . .

parrots against new food items. Nevertheless, several conversion strategies have been

demonstrated to be safe and successful (Ghysels, 1997). Excreta characteristics also 0
constitute a consideration in the evaluation of a diet. Excreta firmness is sometimes lower ‘ rude ASh ( A)) 5 6 g 2 i O 7
- ~ . -

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 0

(Smith et al., 2000); whereas artificial particle size reduction in the manufacturing of pellets N-Free Extract ( /0) 44 5 2 O 9 :t 2 9
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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Starkereiche Samen Fettreiche Samen

Hirse Erdnuss
Mais Sonnenblumenkerne
Glanz Kurbiskerne
Hafer Nusse
Buchweizen Hanf

Extrudat

Mineralversorgung
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| - Nutrition of Caged Birds ’

Formulated Diets Versus Seed Mixtures for Psittacines!2

DUANE E. ULLREY,? MARY E. ALLEN* anp DAVID J. BAER®

Comparative Nutrition Group, Department of Animal Science,
Michigan State University, East Lansing, Ml 48824

RACT Psittacines are often classified as seed
desplte studies that have established great di-
in food habits In the wild. While seeds are con-
i, so are flowers, buds, leaves, fruits and cam-
Some psittacines consume parts of >80 species
bsses, forbs, shrubs and trees. In addition, insects
important. Although there are few controlled
of the requirements of psittacines, it Is probable
ost nutrient needs are comparable to those of
ticated precocial birds that have been thoroughly
d. Commercial seed mixes for psittacines com-
contain corn, sunflower, safflower, pumpkin and
h seeds, wheat, peanuts, millet, oat groats and
heat, although other seeds may be present. Be-
hulls/shells comprise 18-69% of these seeds
ey are removed before swallowing, a significant
irtion of typical seed mixtures is waste. Some of
ds also are very high in fat and promote obesity. *
on nutrient deficiencies of decorticated seeds in-
lysine, calcium, available phosphorus, sodium,
lanese, zinc, iron, iodine, selenium, vitamins A, D,
K, riboflavin, pantothenic acld, available niacin,
lin B-12 and choline. Attempts to correct these
kncies by incorporating pellets into seed mixes
ually thwarted by rejection of the pellets and dis-
rtionate consumption of items that are more
favored. An extruded diet formulated to meet
ojected nutrient needs of psittacines was fed with
and vegetables to eight species of for

hooked bills commonly called seed eaters despite field
studies (2-5) establishing great diversity in food habits
in the wild. Psittacines are widespread in tropical and
south temperate areas of the world, with major pop-
ulations in the neotropics and Australia. These regions
vary widely in rainfall and temperature and in the food
plants that the environment will support (6). Since in-
digenous psittacines coevolved with their food supply,
their food choices in an undegraded habitat represent
a nutritional wisdom built on generations of experi-
ence. However, studies of caged psittacines suggest
that the nutritional wisdom of wild birds does not
transfer to captive birds offered cultivated seeds as
their principal food. In fact, specific instances of failed
dietary husbandry based on seed mixtures have led to
this review of natural dietary habits of certain psit-
tacines, the nutritional limitations of seeds and the
1 of diets fi lated to be itionall

complete.

FOOD SELECTION BY CERTAIN
WILD PSITTACINES

edging percentage was Increased to 90% from
e 66% observed during the previous 2 y when these
psittacines were fed seeds, fruits and vegetables."Al-
though this extruded diet was well accepted in a mix-
ture of fruits and vegetables and met nutrient needs,
analyses have shown that not all commercial formu-
lated diets are of equal merit. J. Nutr. 121: S193-
8205, 1991.

INDEXING KEY WORDS:

. it e birds ® ® seed
ition ® nutrient requi .

. "
diet ® gout

Aviculturists often classify caged birds on the basis
of their apparent food preferences in captivity (1). The
Psittacidae comprise a family of birds with stout,

0022-3166/91 $3.00 © 1991 American Institute of Nutrition.

iologists with signifi field experience will tes-
tify how difficult it is to gather quantitative food in-
take data on free-living birds. Even qualitative infor-
mation is difficult to gather. Nevertheless, the follow-

 Presented as part of the Waltham International Symposium on
Nutrition of Small Companion Animals, at Univessity of California,
Davis, CA 95616, on September 4-8, 1990. Guest editors for the
symposium were James G. Morris, D’Ann C. Finley and Quinton
R. Rogers.

> Journal paper from the Michigan Agricultural Experimental
Station, East Lansing, MI 48824.

3 To whom hould b

D of
Animal Science, Michigan State University, 205 Anthony Hall, East
Lansing, MI 48824,

* Present address: Allen and Baer Associates, 5320 Olney-Lay-
tonsville Road, Olaey, MD 20832.

* Prescnt address: Encrgy and Protein Laboratory, Beltsville Hu-
‘man Nutrition Rescarch Center, United States Department of Agri-
culture, Beltsville, MD 20705.

$193

Food selected by Timneh Gray Parrots from a mix
of seeds, fruits, vegetables and an extrusion’

Food item

Comn

Sunflower seeds
Peanuts
Safflower seeds
Extrusion
Oranges

Sweet potatoes
Celery

Green beans
Carrots

Spinach

Total
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Food selected by Timneh Gray Parrots from a mix

| Nutrition of Caged Birds ’
of seeds, fruits, vegetables and an extrusion’

Formulated Diets Versus Seed Mixtures for Psittacines!2

DUANE E. ULLREY,? MARY E. ALLEN* anp DAVID J. BAER®
Comparative Nutrition Group, Department of Animal Science,

Michigan State University, East Lansing, M| 48824 Percent OF diet Consurﬂed
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in food habits In the wild. While seeds are con- south temperate areas of the world, with major pop-

H, so are flowers, buds, leaves, fruits and cam- . . " N .
Some psittacines consume parts of >80 species ulations in the neotropics and Australia. These regions %

Lses, forbs, shrubs and trees. In addition, insects vary widely in rainfall and temperature and in the food
important. Although there are few controlled plants that the environment will support (6). Since in-
st nutrient needs are comparable to those of their food choices in an undegraded habitat represent CO m 3 3 ) 8 4 2 ) 4
3, Comum :rt:ladl seed mixes for ::Im”‘d““ posnd a nutritional wisdom built on generations of experi-
contain corn, sunflower, safflower, pumpkin and ence. However, smdie§ of caged psittacines suggest
h seeds, wheat, peanuts, millet, oat groats and that the nutritional wisdom of wild birds does not SU nH ower Seed 3 2 4 3 3 2 6
hulls/shells z:ml’ﬂ“ 18-69% of these l“ed’ their principal food. In fact, specific instances of failed
:‘{' :r:’r:;:;:; c ub:;u':ie l:;argo;lrf; : !:gr; :'c::: dietary husbandry based on seed mixtures have led to P t 4
ds also are very high in fat and promote obesity. * this review of natural dietary habits of certain psit- eanuis . . 4
on nutrient deficiencies of decorticated seeds in- tacines, the nutritional limitations of seeds and the
lysine, calcium, available phosphorus, sodium, 1 d iti 11
lin B-12 and choline. Attempts to correct these
kncies by incorporating pellets into seed mixes
ually thwarted by rejection of the pellets and dis- E : 8 6
rtionate consumption of items that are more . FOOD SELECTION BY CERTAIN XTTU S |O n . .
favored. An extruded diet formulated to meet WILD PSITTACINES
ojected nutrient needs of psittacines was fed with
i itative food in-
e 66% observed during the previous 2 y when these tis to gnhu quantitative foo
psittacines were fed uegds. fr‘:xl!s and vegetables. Al take data ofﬁfree-hvmgdl:uds Eve:h q\lmhta;wi lﬁfox»
though this extruded diet was well accepted in a mix- mation is difficult to gather. Nevertheless, the follow-
e e wegtables and. ek sutrent needs, ' weet potafoes . 3.4
analyses have shown that not all commercial formu- T Presented as part of the Walk Intemational Symposium on

of the requirements of psittacines, It s probable digenous psittacines coevolved with their food supply,
heat, although other seeds may be present. Be- transfer to captive birds offered cultivated seeds as
lanese, zinc, iron, iodine, selenium, vitamins A, D, 1 of diets £ ! tobe S {ﬂ eed
K, riboflavin, pantothenic acid, avallable niacin, complete. airiower s S O . 7 ] . O
e P pr | Dicopitwithsguificant fld cxprencewil o Oranges 6.0 1.2
lated diets are of equal merit. J. Nutr. 121: S193- Nutrition of Small Companion Animals, at University of California,

5205, 1991. Davis, CA 95616, on September 4-8, 1990. Guest editors for the C e | o 4 ] O 4
|NDEXING KEY WORDS: epmposiu were James G. Morris, D'An C. Finley and Quinton I y N N
) * Journal paper from the Michigan Agricultural Experimental
. 0s ® birds ¢ psi o seed Station, East Lansing, MI 48824.
c o nutrient req . S To whom houldb b of reen beans 4 8
diet * gout Animal Science, Michigan State University, 205 Anthony Hall, East . .
Lansing, MI 48824.

* Present address: Allen and Baer Associates, 5320 Olney-Lay-

Aviculturists often classify caged birds on the basis tongville Road, Olney, MD 20832. CO rrOtS 2 . O O . 4

of their apparent food preferences in captivity (1). The
Psittacidae comprise a family of birds with stout,

0022-3166/91 $3.00 © 1991 American Institute of Nutrition.

* Prescnt address: Encrgy and Protein Laboratory, Beltsville Hu-
‘man Nutrition Rescarch Center, United States Department of Agri-
culture, Beltsville, MD 20705.
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Comparison of the nutrient analysis and caloric density of 30
commercial seed mixtures (in toto and dehulled) with

27 commercial diets for parrots

G. ). D. L. Werquin, K. J. S. De Cock and P. G. C. Ghysels

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

On weight basis (%)
Crude protein
Crude fat

Received: 15 September 2004;
accepted: 12 November 2004

20.2 4 2.7%** 163 + 2.6
31.7 + 13.1%** 8.6 +4.1

+

mixtures.

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 etal., 1991; Kamphues etal., 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

Journal of Animal Physiology and Animal Nutrition 89 (2005} 215-221 ® 2005 Blackwell Publishing Ltd 215
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Crude fibre
Carbohydrates (NFE)
Calcium

Phosphorus

Sodium
Calcium/phosphorus

3.7
37.5
0.181
0.628
0.031
0.29

= = H+ + H I+

O. 8***
15.7™
0.288™
0.107%*=*
0.008***
0.50™

3.7
56.9
0.720

1.2
5.0
0.196
0.500 + 0.144
0.127 + 0.057
151 +0.35

= + H+ H
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FIG 27.1 Practically speaking, almost all insects are calcium deficient (approximately 1 Ca:5 to 10 P for most
insects) and must be fed a diet greater than 8% Ca to develop a positive Ca:P ratio. Note that gut loading
does not mean mere feeding; it entails providing a diet fortified with high levels of calcium, as well as
muitivitamins and trace minerals. Common feeder insects include (A) house or gray crickets (Acheta domaesticus);
(B) black field crickets (Gryflus bimaculatus); (C) mealworms (Tenebrio moliton, larvae, instar, and beetle;
(D) superworms (Zophobas morio larvae); (E) waxworm larvae (Gallenia mellonella); (F) tobacco hornworms
or goliath worms (Manduca sextal; (G) black soldier fly larvae or Phoenix worms (Hermetia ilucens),
(H) fruitflies (Drosophila melanogaster or D. hydei and cockroaches; (1) dubias (Blaptica dubia); and (J) hissing
cockroaches (Gromphadorhina portentosal.
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Insekt Wasser
% uS
Mehlwurm-Larve 62
Heimchen 69
Hermetia-Larve 61
Wachswurm-Larve 59
Schabe 69
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Insekt Wasser | Rohprotein  Rohfett Chitin
% uS % TS % TS % TS
Mehlwurm-Larve 62 49 35 0
Heimchen 69 67 22 7
Hermetia-Larve 61 45 36 6
Wachswurm-Larve 59 34 60 4
69 61 32 6

e g P Schabe
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B Schabe

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
69 61 32 6 0.13 0.58
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Evaluation of Four Dry Commercial Gut Loading
Products for Improving the
Calcium Content of Crickets, Acheta domesticus
Mark D. Finkel, 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
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Abstract: 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 E
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.

Ca:P in small and large crickets after being on the gut-loading diet for 48 h

Timberline
Cricket Power Timberline
Food + 15% Cricket Power
CaCOj3 Food

ESU Reptile® Jurassi¢Diet™
Gut Load™ Gut-load for
Cricket and crickets and
Insect Food other prey

Fluker’s ®
High-Calcium
Cricket Feed

T-Rex® Calcium
Plus Food™ for
Crickets

Key words: crickets, Acheta domesticus, calcium, gut loading.
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increasing cricket calcium content (Finke, e al, 2004).
The third group of products are high-calcium dry diets.

Introduction

Treatment 1 2 3 4 5 6

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, er 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
ofthree 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 itselfand 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

Volume 15, No. 1,2005

They are often called “gut loading” diets since thé
increase the cricket’s calcium content, not because the cai-
cium is absorbed by the cricket but rather due to the fogl
retained in the crickets’ gastrointestinal tract (Allen arfd
Oftedal 1989). These high calcium diets are usually fed 2
- 72 hr prior to using the crickets as food since high calcg-
um diets are not suitable for growth and reproduction f
crickets. When these diets are used to gut load crickets fag-
tors other than diet calcium can also affect cricket calciuw
content. These factors include diet palatability, diet partic!
size, and the size of the cricket (Allen and Oftedal, 193@,
Anderson, 2000, Hunt, ef al, 2001, Finke 2003, Winn, &
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.

Journal of Herpetological Medicine and Surgery 7

Ca:P
- Small 1.21:1.0

- Large 0.75:1.0

0.21:1.0
0.20:1.0

0.27:1.0
0.23:1.0

0.39:1.0
0.20:1.0

0.37:1.0
0.34:1.0

1.26:1.0
0.89:1.0
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Effects of Internal and External
Supplementation on the Nutrient
Content of Crickets

/

tys the health, groseh
productive effichery of
insectvaro repliles is olwa
wsed 30 determine (he ad-
oquacy of dicts. Problems uxh
o irsabolic bome disease, dow
groweh, and falled repeoduciion cas
ek from insect-bascd dhicts Bat aow de-
fickent in s o have an lavenc
calchem to phosphorous ke (Cal')
(Ao, 1085, Fowler, 1986, Allen and
Ofodal, 1969), The, nsccws fid 8 cap-
ve reptiles are elten wpplemeated 1o
Impeove nurient corsenis, iwach en-
on tan focused on npphing cakdum
tocevenes of 2 upplement, how-
depends om st only the conumt of
the product and froquency it is wed, bt
alwo the wethod of delivery (Mader,
1994). Two comnmon recthods of spplc-
mentation inclule dinting and gie-laad-
g

T

Disvting refiens 10 the practice of exses-
nally coating feeder imects with pow-
dered supplemesss. Gutdoading refers

by Jeremy A. Sabatini,"* Ellen S. Dierenfeld,”

Marianne P. Fitzpatrick® and Lavrette Hashim®'

wwtrbents) A study was condwcted
through the o0 Depattment of
the Wildlife Comervation Sotiety
(Bromx Zoo, NY) o determine the effoe

»

dougnod 1o evaliie exgedied verms ac
tual Jevels of A, viowwin E, cal
chum and phonphonn in crickets man.
aged sccording 9 peetoools weed ot the
W adbe Cometvativn Sooety for suppic
merming feeder Crichets

Merioss

Adult crichets (Adkeie domestion] with
an aversge weight 0.38 £ 8,13 g and
fength 2.1 £ 043 om were poechased
from a commercial supplies (Top Hax
Cricket Farm, Inc., Kalamarso, MI
49007) . Prioe to shipment, the crickets
were fod 2 dict consising of com meal,
wheat middling, soybean
meal, meat menl, melanses,
meal. Dering shigment, crickets were

10 tracrnd supgiemestaticn of e it
through dectary manipalation. The lerm
pat-bading originaly et dhe sppdy of
cxcem dictry calchum 1o erichets

i= order 0 balance,
through |
conlents, &
otherwse defickem o
the insect
nalely, his term
P T
simply feeding cricke
specific diet. Our we' of the 1o
refiers so the fooding of » high
s 0 crickon 35 & tooans of wpplyiog
addiviomal calcium b insextivores cons
saming the crachets

Which method = @usting or guidosd-
ing — la most cffective for delivering

Voruwe 9 Numren 4

P e potasn shices 1 e
for moatizc.

Upon arrival at the a0, crichets were
eiter wampled immediately (g
tgaded) or housed in plastic gabage
Contalnen (gun-dosded) with pages st
sirase and apples or aranges For M

e,

Gwedoaded crickets were fed a diet
contalnieg B% [dey matier basis (DM) ]
cabcma for 48 hr potor to sampling. The
diet won an in-bowse mixtire comrprised
of 0% posedered chichen food (Avigel
Jets®, Bl Sead Feods, Low pderry, NH
0IGIB000) amd 20% calcm carbon
e

Both getdowded and nea-gus-lasded
crichets were treates] funthier by dwidng

e groups and dusting hail with a v
tore of 0% Repoocal® (Tewrn, Morris
Pair, NJ 07950) and 50% calichum
bonwe.

Each of the four treatrnenss was repli
caed heee times. The weighs of e
crackets win recoeded before and alter
e the amowns of

wepplement sdhering

e inmecis,

Al analyses were conducied within 72
M of arvivad mt the 200, Ten criches were
ndividually weigheod atd measired, and
(lm sobmarrgde with a langer

lab samgle
welghing
more o 50 g
Vitamin A, vitamin
. calcium and phos-
phorw were analysed wing
saadard laboratery tochmiques
(Barker, 1997)

Rowcurs

With dusing,. s sverage of 0414 2
0.000 mg of supplement adbered 8 e
oweide of the crichets (a = 60 inect),
wich no sigaificant difference noted
among replicate trial periods. The
welght of gut-losded compared with
conguidosded cricken did ne vary
wiicantly, hence the actusa! quantity of

tricnts contribated by guidsading
could mot bo calculased, However,
amounts of vitamis A, vitamin E, cab
cium, and phosphares analyted in the
i treatment greups of crickets are
Govnnel ¥ tve ble goonidied

Nuwe of dhe tresiments alicred the vi-
tarin A content of cricken ugnificantly
Dustinng increased vitenin ¥ of crickess,
while gutdosdmg had no effect. Both

3

Heimchen

Vitamin A Vitamin E
|IE/Heimchen

Calcium

Phosphor

mg/Heimchen

unbehandelt
‘dusted’

‘gut-loaded’
‘dusted’ &

‘gut-loaded’

0.22 0.005
6.73 0.04

0.16 0.02

7.33 0.03

0.31
15.04

0.70
9.42

0.56
3.29
0.64

2.40

11/2/21

Page 146




A UA™ University of

12 Eald Z
'llll

= Zurich™

Clinic for Zoo Animals, Exotic Pets and Wildlife

Vitamin A-Versorgung

Insekten — enthalten wenig Vitamin A
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