This has been written to meet the curriculum requirements of Veterinary
Students of Undergraduate, Poslgraduate and Doctoral courses. The book
consists of two section, Cat and Dog Nutrition is presented in Part | (Chapters 1
to 5). Wild Animal Nutrition is presented in Part Il in 14 chapters (Chapters 6 to
19).

The textbook describes gastrointestinal tract of wild animals and birds and
functions: nutrients and their needs; digestion of feed and nutrient digestibility,
nutrient requirements and diet formulation for dogs and cats in six chapters.
Wild animal nutrition as emerging discipline, nutritional classification of
animals, evolving of nutritive requirements of wild animals and birds, feeding
habits, planning for balanced feeding of zoo/wild animals, feeding of common
birds and pet birds and feeding of sick animals - therapeutic diets are detailed in
seven chapters.

Though the textbook is termed as NUTRITION, the book contains detailed
information in six chapters on control & conservation and taxonomy of wild
animals and birds: effect of processing on nutritive value of foodstuffs;
preparation, preservation and storage of foods; metabolic diseases in wild
animals & birds and wildlife diseases. "Complete information in a
comprehensible way" is the watchword of the book.

The book is also useful to teachers and scientists of Animal sciences,

Veterinary sciences and Wildlife studies; 7o veterinarians, field veterinarians,
personnel of Zooiogical parks, pet and wild anima! lovers. This book is an
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therapeutic diets, metabolic diseases in wild mammals & birds and wildlife
diseases is also furnished. Veterinarians are vulnerable to several zoonotic
diseases. 'One Health Initiative' to attain optimal health for people, animals
and environment and frameworks for vaccine-based interventions are
mentioned. o

The book is also useful to postgraduate students, teachers and scientists
of Wildlife studies, Animal sciences and Veterinary sciences; zoo
veterinarians, field veterinarians, personnel of Zoological parks, pet and wild
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animal lovers. . |
| I appreciate the contribution of Dr. N. Elanchezhian for the balanced diet

charts for dogs & cats and Dr. D. Sreekumar for information on taxonomy
of the birds. I take this opportunity to express my gratitude to the publishers
for their meticulous planning and intelligent publishing of the textbook. The
services of Thiru B. Kumaran are appreciated for neat typing of manuscript. PARTI
Above all, I thank God for His guidance and inspiration.

Pet Animal Nutrition
January 2014 DUVVURU VENKA REDDY (Cat and Dog Nutrition) |

1. Digestion of Feed and Nutrient Digestibility in Cats and Dogs 3 )
General Information on Dog Breeds and Body Weights 3
Dogs are Trained in Specialised Disciplines 3

Differences between Dogs and Cats 4 ‘

| Digestion of Feed 5 '

| Digestibility Studies in Cats and Dogs 6 l
Factors that Affect Nutrient Digestibility 7
| 2. Nutrient Requirements of Dogs and Cats 9
Objective of Pet Animal Nutrition 9
1 Nutritional Requirements 10
& Expressing Requirements 10
E-" Nutrient Requirements from NRC 10
s? | AAFCO Nutrient Profiles 11
’ 1 Energy 11
Fats and Fatty Acids 12
b Protein 12
¥ Energy Requirements of Dogs 12
é Basis for Establishing Energy Requirements 12
K Energy and Nutrient Requirements 13

1 Minimal Requirements (MR), Adequate intake (AI), recommended

E allowance (RA) and safe upper limit (SUL) 13
4 Growth 14




vi

Adult Maintenance

Gestation

Lactation

Energy Requiréments of Cats

Basis for Establishing Energy Requirements
Energy and Nutrient Requirements

Adult Maintenance

Gestation

Lactation

Nutrients and their Needs for Dogs and Cats
Carbohydrates in Dog and Cat Diet Formulations

Essentiality of Carbohydrates

Lactose Intolerance

Commonly Used Plant Ingredients

Dietary Starch and Feline Urologic Syndrome

The Safe Upper Limit (SUL) of Dietary Inclusion for

Various Carbohydrates

Role of Prebiotics / Functional Foods on Intestinal Health
Role of Fibre in Weight Management of Dogs and Cats
Glycemic Response of Diet in Feeding Diabetic or Obese Dogs
Glycemic Response of Diet in Feeding Geriatric Dogs and Cats
Innovative fibre sources

Fat Content of Diets for Dogs

Fat Content of Diets for Cats

Essential Fatty Acid Deficiency in Pets

Energy Deficiency and Excess in Dogs and Cats

Protein

Digestibility and Bioavailability of Protein and Amino Acids
Why do Cats Require Higher Protein?

The Need for Taurine in the Cats

Deficiency Symptoms of Taurine

Amino Acid Imbalances and Antagonisms in Dogs and Cats
Lysine-arginine Antagonism in Dogs

Minerals

Calcium to Phosphorus Levels

Requirements of Cats for Water

18
20
21
24
24
25
26
26
27

30
30
30
3L
31
33

33

34

34
35

35

36
36
37
37
38
38
38
40
40
40

41

42
43
43
44

vii

4. Diet Formulation for Dogs and Cats
Process of Diet Formulation
Nutrient Requirements of Dogs
Feeding of Dogs
Feeding During Pregnancy
Feeding During Lactation
Newborn Puppies and Kittens
Colostrum Feeding
Feeding of Puppies
Nutritional Care of Orphan Puppies
Feeding of Weaned Puppies
Feeding the mature dog
Feeding Hardworking Dogs
Balanced Diet Chart for Dogs
Vegetarian Diets for Dogs
Feeding Management
Feeding of Cats
Peculiar Aspects of Feline Nutrition
Formulation of Balanced Diets for Cats
Feeding During Pregnancy
Feeding During Lactation
Feeding of Kittens
Feeding of Weaned Kittens
Feeding the Mature Cat
Balanced Diet Chart for Cats
Frequency of Feeding
Homemade Diets
Risks of Some Human Foods Regularly Given to Pets
Feeding of Geriatric Dogs and Cats
Effect of Age on Nutritional Requirements
Common Nutrient - Sensitive Couditions in Geriatric Animals
Obesity
Weight Loss
Congestive Heart Failure
Nutritional Diseases
Commercial Petfoods (cats and dogs)
Dry Petfoods (dry-expanded)

45
45
46
46
47
47
48
48
48
49
50
51
51
52
55
55
55
55
56
57
58
58
58
59
59
60
61
61
61
62
64

65
65
66
67
67




viii

Semimoist Petfoods
Canned Petfoods

Feeding of Sick Animals — Therapeutic Diets
Liver Diseases

Diabetes Mellitus (DM)

Diarrhoea

Gastroenteritis

Pyrexia (fever)

Vomiting

Stress Conditions

Urolithiasis

Urinary Calculi in Cats

Chronic Kidney Disease

Nutritional management of chronic kidney disease
Congestive Heart Failure (CHF)

Anaemia

Metabolic Syndrome .

Foods for Specific Dietary Purposes (e.8., Medical foods)
Malabsorption Syndrome

Dietary Modification

Adverse Reaction to Foods

Therapeutic diets / Modified diets

Oral and Intravenous Feeds for Sick Animals
Oral Feeding and Nasogastric Feeding
Clear-Fluid Diets

Full-fluid Diets

Soft Diets

Enteral Nutrition

Glutamine Enriched Enteral Nutrition

Emerging application of n-3 fatty acids in surgical or

critically-ill patients
Total Parenteral Nutrition (TPN)

PART II
Wild Animal Nutrition

Nutrition Research of Wild Animals and Birds
Wildlife
Nutrition of Wildlife

68
69

71
71
72
73
74
74
74
74
74
74
75
76
77
78
78
79
80
80
81
81
84
84
84
84
84
85
85

86
86

91
91
91

ix

Nutrition of Captive and Free-ranging Wildlife

Nutrition Research of Wildlife Species vis-a-vis Domestic Animals

Wild Animal Nutrition - an Emerging Discipline

Zoos - Control and Conservation of Wildlife - Food chain
Primary Goal of Zoos
Captive Breeding
Mangrove Zoo
Control and Conservation of Wildlife
Steps Initiated for Conservation
Schedules of Wildlife Protection Act, 1972
Common Wild Animals in Indian Zoos
Ex-situ Conservation Programme
Food Chain - Energy and Nutrient Flow Through Ecosystem
Productivity Gradient of Wildlife
Wildlife Diversity and Population Density -
Environmental Influence

Taxonomy of Wild Animals and Birds

* Taxonomy of Wild Mammals

Marine Mammals
Taxonomy of Reptiles
Alligators and Crocodiles
Taxonomy of Birds
Some common birds
Some common birds from Psittaciformes Order

Nutritional Classification of Animals
Carnivores '
Omnivores

Herbivores

Classification of Herbivores

Non-ruminant Herbivores

Ruminant Herbivores

Herbivores: Foregut and hindgut fermenters
Ruminant and Psendoruminant Animals

91
92
92

9%
94
96
96
97
98
98
101
101
102
103

103

105
105
109
109
110
110
110
111

113
113

113

113
114
115
115
116
116




X

| 10. Gastrointestinal .Tract of Wild Animals and = ISV(I)ZCiL(;nelements 5o |
Birds and Functions 118 Potassium 152
Birds 118 Magnesium 153
Dietary patterns 119 Chloride 153
Avian Digestive system 122 Sulphur 153
Salivary Glands 122 Trace Elements or Micro Minerals 153
Taste Buds 123 Zinc 156 |
Esophagus and crop 125 Selenium 156 '
Stomach 126 Manganese 156 |
Small intestine 127 Vitamins 156 |
Caeca 129 V?tam?n A 156
Accessory organs ' 130 V?tam%n D 157
Digestion of Food in the Birds 130 Vitamin E 159
Mammals 130 ' Vitamin K 161
Gastrointestinal Tract s Water-soluble Vitamins 162
Functions and Quantity of Saliva 132 ) » ) ) ) ]
Salivary Enzymes 0 12. qulvmg of Nutrl!:lve Requirements of Wild Animals and Birds 165
Four Chambers of the Ruminant Stomach _ Maln_tenanc.e Requirements: Energy ' 165
Forestomach Fermentation Pouches in Rodents, Marsupials Captive Amrpals Versus Free-ranging Animals 166
133 Mammals: Time-energy Budget Analyses 166
and Cetaceans 134 Basal Metabolism 168
Neonatal Stomach 134 Basal metabolic rates on the basis of taxonomical categories 168
Development of Rumen 135 Basal Metabolic Rates on the Basis of Food Habits 168
Mammahan.AbomaSUm 136 Factors that affect BMR in Mammals 169
Small Intestine . . 139 Factors that Affect the Basal Metabolic Rate in Birds 169
Caecum and Large Intestine (hindgut) 140 Activities 170
Functions Thermoregulation 171
. : Field Metabolic Rate 171
11. Nutrients and their needs for Wi.ld Ammi.lls and- DirsS }:ﬁ Energy Requirements for Maintenance-Mammals 172
Basic Interactions between the Animal and its Environment il Energy Requirements for Maintenance-birds 173
Energy and Fatty Acids ) 142 Protein Requirements 174
Essential Fatty Acid (EFA) Requirement for Cz.lrmvores ’ 143 | Requirements for Reproduction of Wild Mammals and Birds 175
Deficiency of Essential Fatty Acid and Correction 143 Mammals 175 r
Protein and amino acids 144 Gestation Requirements 176 i
Arginine and Taurine Deficiency o Lactation Requirements 177
Water ' 146 Esophageal or Crop Secretions-'Crop Milk' 177
Effect of Water Deficiency in Wild Animals . 146 Requirements for Reproduction- Birds 177
Adaptations to Minimize Water Needs Productive Costs of Wild Mammals aqd Birds : 179
Minerals: Macro elements, micro elements and 147 Fat accumulation in weight loss and wildlife starvation 179

ultra-trace elements




Xii

13. Feeding Habits - Feeding and Nutrition of Wild Animals

14.

Significance of Feeding Wild Animals

Significance of Balanced Feeding

Feeding Habits of Wild Mammals

Carnivorous Animals

Animal Fibre for the Gastrointestinal Health of Obligate Carnivores
Herbivorous Animals

Dry Matter Intake (DMI) of Wild Mammals

Feeding and Nutrition of Elephants

Feeding and Nutrition of Hippopotamus

Feeding and Nutrition of Bears

Feeding and Nutrition of Rhinoceros

Feeding and Nutrition of Blackbuck

Feeding and Nutrition of Moles

Feeding and Nutrition of Shrews

Feeding and Nutrition of Hedgehog

Care and feeding of offspring

Placental Classification

Prenatal Passive Transfer of Maternal Immunity
Colostrum is the Source of a Passive Immune System
Milk Composition of Wild Mammals

Care and Feeding of Orphaned Neonates

Milk Formulation is one of the Major Concerns in Raising Orphans.
Neonatal Milk Intake Control

Mother-raised Neonatal Ungulate Versus Bottle-Raised

Planning for Balanced Feeding - Wild Animals
Balanced Diet

Feeding Zoo Animals

Fatty Acid Deficiency in Captive Animals
Mineral Deficiency in Captive Animals
Energy

Protein

Diets for Zoo Animals

Feeding Schedules of Carnivorous Mammals
Feeding Schedules of Herbivorous Mammals
Feeding Schedules of Primates

Feeding Schedules of Reptiles

184
184
184
184
184
185
186
186
186
188
189
190
190
191
191
191
192
192
192
194
194
197
197
198
198

201
201
201
202
202
203
203
204
204
207
212
214

f

15. Effect of Processing on Nutritive Value of Foodstuffs
Cooking
Beneficial Effects of Cooking
How to Prevent Loss of Nutrients Due to Cooking?
Parboiling of Rice
Extrusion Technology

16. Hygienic Preparation, Preservation and Storage of Foods
Important Causes for Food Becoming Unsafe
Food Adulteration
Contamination of Foods
Spoilage of Foods
Method of Preservation
Storage of Manufactured Feed

17. Metabolic Problems in Wild Animals - Wildlife Diseases
Metabolic Disorders
Impact of Carbohydrates on Health Status of Wild Mammals
Ketosis or acetonemia in wild ruminants
Pregnancy Toxaemia in Sheep and Goats
Neonatal Hypoglycemia in Wild Animals
Parturient Paresis (milk fever) in Wild Ruminants
Lactation Tetany in Wild Equids
Hypothyroidism in Captive Wild Mammals
Metabolic bone Diseases
Problems Anticipated due to Abrupt Change of Diet in
Wild Animals
Wildlife Diseases
Wildlife Diseases Pose a Risk to Small Ruminants and
Their Farmers
Bovine Tuberculosis »
Wildlife and Paratuberculosis
Wildlife - Livestock Interface
Impact of Baiting and Supplemental Feeding
of Wildlife on the Risk of Transmission of Infectious Diseases
Licensing from Municipality
One Health Initiative

18. Feeding of Common Birds and Pet Birds
Pet Animal or Pet Bird
Common Pet Birds

222
222
223
224
224
225

226
226
227
227
228
228
231

233
233
233
233
234
234
235
235
235
235

237
237

237
238
238
239

239
242
242

244
244
244



xiv
Order Passeriformes and Family Estreldidae 245 6. Cushing's disease or hyperadrenocorticism -
Munias 245 7. Celiac disease in canines 277 |
Bengalese Finches 246 8. Feeding habits of wild mammals (additional information to
Parrots and Parakeets 246 chapter 13) , 278 ‘
Lovebir.ds ) 247 9. Rabies (additional information to chapter 17) 278
EUdEe:.lglar ;:; }(1) évian atherosclerosis (additional information to chapter 19) 279
ockatie . Canine heredi - i i
oo 47 ereditary copper-associated hepatitis 280
' Macaw 248 Index
| Pigeons and Doves (order Columbiformes and family Columbidae) 248 28;
Koels (order Cuculiformes and family Cuculidae) 248 :
Bantams 249
Pheasants and Quail 249
Feeding of Birds 250
Omnivores and Oligivores 250
Common Dietary Ingredients 250
Grit Feeding 251
Feeding of Cage Birds 251
Feeding of Orphan Birds 253 ‘
| Nidicolous Chicks and Nidifugous Chicks 253
! Common Diet for Different Category of Pet Birds 255 '
| Feeding Schedules of Pet Birds g ) 257
' Feeding Schedules of Birds 260
I Precautions to be taken while Feeding Fish 261 ‘
Walk-in-aviary and Open Bird Park 262
I
'1 19. Metabolic Diseases in Birds 263
| Metabolic Disorders 263 | |
Metabolic Bone Disease in Captive Aviary Species 263
‘ Other Calcium Related Metabolic Derangements 264 i
' Hypothyroidism in Captive Aviary Species 264 ‘
| Gout 264 '
’ References 266 I‘ &
|
l Appendix 270 ”
1. Atricial and Precocial birds or mammals 270 |
1 2. Passerine birds - 271 - [
| 3. Some wild animals 271 |
| 4. Composition and energy content of mammalian milks 272 |
' ‘ 5. Addison's disease or hypoadrenocorticism 275 ! |
|
|
|




