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Preface to the Third Edition

The third edition consists of 15 chapters. With the publication of textbook
Applied Nutrition: Cats Dogs Wild animals & Birds in 2014, chapters on
Cat and Dog nutrition, therapeutic diets, and preservation of foods are
omitted in this edition. This edition updates the requirements of cattle,
buffaloes, sheep, goats, poultry, pigs, horses and rabbits based on recent
research and a need to consider higher levels of productivity by larger and
improved genotypes. BIS specifications, ICAR (2013) requirements and
NRC requirements have been updated.

New information has been added in several chapters for quick grasp,
comprehension and to make the textbook reader-friendly. Text is enriched
with flow charts and illustrations. These include conduct of metabolism trial
and example on calculation of digestibility, illustrations of ruminant stomach,
gastrointestinal tract of horse, equine stomach and avian digestive tract and
flow charts depicting the occurrences in the rumen. All these efforts have
been made to meet the objective: "Complete information in a comprehensible
way".

No one person can write a book on Applied Animal Nutrition (dealing
with feeding of domestic ruminants, poultry, pigs, horses, rabbits and
laboratory animals) and claim both expertise and original thoughts in all the
areas. The same applies to me. When and where possible, I have provided
pertinent references. During my 33 years of service as a teacher / researcher
/ extension worker at various institutions and at various levels to deliver to
diversified audience, I have developed the habit of making notes while
reading or attending professional meetings. Indeed even as a UG student my
evenings are spent in library on week days. This habit of documentation as
a way of life helped me to author the book.

I am indebted to my students: to my undergraduates who have shared
In my experiments with nutrition syllabuses and my postgraduates who




motivated me to deliver on contemporary thoughts on the subject. For the
same reasons I am indebted to my colleague teachers / researchers / extension
workers in several institutions spread over the Indian Union. I give my
heartfelt thanks, I thank my colleague teachers in the department Dr.
C.M.Tiwari and Dr.D.Uma Maheswari for their feedback.

I extend my sincere appreciation to Dr.N.Elanchezhian (a colleague in
the department) for the balanced diet charts in the chapter on Poultry
Nutrition (including those in the Appendix) and Dr.R.Ganesan (Dept of
AGB) for updates on experimental designs in the chapter 1. I am thankful
to the publishers for meticulous planning and publication of the book, Above
all, I thank God for His guidance and inspiration,

December 2014 Duvvuru Venka Reddy

Preface to the Second Edition

Response to Feedback Request and Action Taken

Response to my request letters for feedback by post as well as by email had
been quite substantial and satisfying, from all Veterinary Colleges and
majority Animal and Veterinary Research Institutes of India. I am extremely
grateful to all those of my colleagues and students who have offered
numerous helpful suggestions. Accordingly, Horse Nutrition has been added
(chapter 10), Rabbit Nutrition (chapter 16) has been thoroughly revised, and
new useful information has been provided in Appendix II and in several
chapters in an effort to make a more complete text on Applied Nutrition. I
take this opportunity to express my gratitude to the publishers for meticulous
planning and intelligent publishing of the books.

June 2009 Duvvuru Venka Reddy




Preface to the First Edition

There are several textbooks on Animal Nutrition and Feeding written by
eminent teachers and scientists. But no single textbook caters the needs of
undergraduate students of Veterinary Science by providing all the needed
information comprehensively on Animal Nutrition subject at a single source.
As per the Veterinary Council of India (Minimum Standards of Veterinary
Education Degree Course-BVSC & AH) Regulations, 1993, Animal
Nutrition courses encompass principles of animal nutrition, evaluation of
feedstuffs and feed technology and Applied nutrition covering feeding of
livestock, poultry, human beings, pet, rabbit and laboratory animals. The
examination system comprises an internal assessment (50%) at the end of
each semester and an external assessment (50%) conducted by an annual
board appointed by the university at the end of the academic year. The new
syllabus and the examination system make the student and the teacher as
well, to run to different sources for procuring the needed information for each
of the four Animal nutrition courses (ANN 211, ANN 212, ANN 221 and ANN
222). Being in the teaching line since 1981 and specifically teaching Animal
Nutrition as per the new syllabus since its introduction from 1995, 1 have
prepared the manuscript. It will be published as two books: 1. Principles of
Animal Nutrition and Feed Technology and 2. Applied Nutrition (Livestock,
Poultry, Human, Pet, Rabbit and Laboratory Animal Nutrition).

Each textbook consists of two sections (Part I & II) and thus the four
sections correspond to the four courses. Each section provides a structured
approach to learning by covering all the topics in a uniform, systematic
format. This (section — or) course-wise topic-led organization is a distinct
advantage of these books since they meet the needs of the students for each
course of Animal Nutrition S¢mester-wise. Some of the topics have been
detailed beyond the syllabus leve] to enlarge the knowledge of the readers
because of their importance in applied feeding practice, for example feed

ix

additives. These books are designed to give students rapid, easy access to all
the material in a course wise format which benefits them prepare for the
internal examinations and external examinations economically and ensure
exploit their potential to a greater extent. The topics are detailed in a
straightforward and hopefully lucid manner. “Complete information in a
comprehensible way” is the watchword of the books.

A list of suggested reference books are given at the end of the textbooks.
Scientific names of food and fodder crops, popular varieties of fodder crops,
metabolic body size figures for body weights, very useful conversion factors
and others are furnished in the appendix.

These textbooks are also useful to teachers and scientists of
department of Animal Nutrition, personnel of feed industry involved in feed
manufacturing and marketing, postgraduate students of Animal Sciences i.e.
Animal Nutrition, Avian Production and Management, Livestock Production
and Management and Animal Husbandry Extension. Further, they are useful
to field veterinarians, extension workers of departments of Animal
Husbandry and Dairying and Rural Development, Progressive Animal
farmers and Animal lovers. I take this occasion to express my gratefulness
to Dr. K.V.S. Reddy, a modesty personified, for providing moral support
from time to time. I appreciate the contribution of my wife, Prasuna and
children, Amar and Vamsee for providing me cheerful environment and
allowing me to spend many hours with drafts of manuscripts rather than with
them. Above all I thank God for His guidance and inspiration.

February 2001 Duvvuru Venka Reddy
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Vitamin C

Calcium
Phosphorus
Magnesium

Sodium and
chloride
Potassium

Sulphur

Iodine
Iron
Zinc

Copper
Fluoride
Selenium
Chromium
Cobalt
Molybdenum
Manganese

Citrus fruits: orange (kamala), mosambi (sathkudi); cabbage-
type vegetables, dark green vegetables, tomatoes, potatoes with
skin, fruits: papayas, guava, mango

Milk and milk products, small fish with bones, legumes, tofy
(soybean curd), broccoli, cauliflower.

All animal tissues: meat, fish, poultry, eggs, milk; plant proteip
supplements, cereal brans

Nuts, legumes, whole grains, dark green vegetables, carrots,
seafood, chocolate, cocoa

Table salt, soy sauce, moderate amounts in meats, milk,
vegetables; large amounts in many processed foods

All whole foods; meats, milks, fruits: banana, vegetables,
grains, legumes

All protein-containing foods: meats, fish, eggs, milk, legumes,
nuts

Indized salt, seafood

Red meats, fish, poultry, shellfish, eggs, legumes, dried fruits
Protein-containing foods: meats, fish, whole grains, pulses,
vegetables; oysters, crab meat

Meats, drinking water

Seafood, drinking water

Seafood, meat, grains

Meats, unrefined foods, fats, vegetables oils

Foods of animal origin: meats, milk and milk products
Legumes, cereals, organ meats

Widespread in foods

Index

A

Aflatoxin, 202, 203, 261

Algebraic method, 75, 93, 230, 234

Alpha linolenic acid, rich
foodstuffs, 383

Amino acid, 110, 111, 213, 215,
282, 308, 377
-interaction, 215, 216

Amino acids and protein quality,
315, 374

Amino acid deficiencies/
imbalances, 213, 215, 285

Amino acid requirements, 53, 107,
213, 217, 282

Animal production versus plant
production, 358

Antioxidant nutrients, 387

Associative effects, 19, 83

B

Balanced diets, 215, 308

Basal Metabolism, 37

Beta carotene-rich foods, 391

BIS requirements/specifications, 73,
200-208, 278, 420, 426

Body composition, live animals,
371

indirect methods for estimation,
372
Body weight calculation, 443
Bone Meal, 71
Bypass fat or rumen inert fat, 112
Bypass protein/UDP, 111

C

Caecotrophy, 403

Cage Layer Fatigue, 197, 251

Calcium for pullets and layers, 244,
245

Calf starter, 70, 99, 98

Calorie-Protein Ratio, 217

Cannibalism, 250

Challenge feeding, 85, 115

Characteristics of Horse’s dropping
and Urine, 343

Chemical composition, 11, 31, 51
Common Foodstuffs, 383, 453—
456
Appendix, 441, 448

Cholesterol, 180, 380, 383

CLFMA Specifications, 74

Collection Period, 14, 22

Colic, 346

Colostrum, 96, 182
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Comparative feeding aspects in
goats and sheep, 151

Concentrate mixtures, 75, 93

Condensed tannins, 185

Creep Feeding, 162, 288

D

DCAB, 118, 119
Deficiency
-energy, 153
-protein, 153
-trace minerals, 177
Designer Eggs, 394
Designer meats, 164, 392
Diet and egg size, 247
Diet and egg hatchability, 248
Diet and egg yolk colour, 247
Dietary fatty acid and body fat, 253
Diet Soft Drinks, 395
Dietary fibre or  Nonstarch
polysaccharides, 254, 378
Digestibility Coefficient, 12:4155
16
measurement, 21
in vivo method, 13
in sacco method, 13
in vitro method, 13
Digestibility of feedstuffs, 30
Digestion and metabolism trials, 13
Digestion Experiments, 11
Digestive system rabbits, 398-402
soft faeces and hard faeces, 403
Digestive systyem horses, 301, 302
carbohydrates, 5, 32
fats and energy, 308
protein and amino acids, 220,
247
heating effect, 307, 325
non-heating effect, 308

protein bumps, or urticaria or
hives, 309
horse droppings and urine,
Digestive system poultry, 190-196

E

Efficiency of animal production,
189, 294, 358

Efficiency of Feed Conversion, 359,
362

Efficiency of plant production, 358

Egg and cholesterol, 383

Egg composition, 224
hen’s egg, 384

Eggs, fertile versus nonfertile, 385

Eggs, Organic/Green, 385

Energy evaluation, 58
TDN and DE Systems, 58
SE and ME Systems, 59, 132
NE system, 60

Endogenous urinary nitrogen, 43,
44

Energy Requirement, 39, 48, 132,
153, 281, 311

Enterotoxaemia, 165, 185, 406

Enteroliths, 349

ERDP, 61

Essential fatty acids, 220

Evaluation of feeds by digestion
experiments, 11-34

Experimental designs, 9

F

Faeces, soft and hard, 403

Fasting Catabolism, 37

Fasting Metabolism, 38

Fat content of common foodstuffs,
380

Fat corrected milk, 48, 67

Fat, Invisible, 380
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Fat, Visible, 379

Fatty acid composition of common
fats and oils, 381, 382

Fatty liver and kidney syndrome,
250

Fatty liver haemorrhagic syndrome,
250

Feather picking, 250

Feed additives, 221, 237, 271-275,
295, 296, 394, 408, 435, 461

Feed formulation, 230

Feed ingredients, 143, 227, 228, 294

Feeding experiments, 3, 6
Comparative feeding trials, 3
purified diet method, 5
germfree technique, 6
group feeding versus individual
feeding, 6
controlled versus ad libitum

feeding, 7

equalised paired feeding, 7
slaughter experiments, 8, 42

Feeding of cattle and buffaloes, 64-
134

Feeding of chicken, 189-257

Feeding of ducks, 259

Feeding of fat to ruminants, 112

Feeding of Goats, 184

Feeding of guinea pigs, 420

Feeding of horses, 328-339
Ponies and horses, 298
Systems of feeding horses, 339

Feeding of Japanese quails, turkeys
and geese, 264-267; 456-460

Feeding of rats, 425

Feeding of pigs, 287-291

Feeding of protein to ruminants, 107

Feeds for rabbits, 410

Feeding of sheep, 151-166

Feeding during hot weather, 239

Feeding soybeans, 117
Feeding standards, 46, 54, 154
Thaer Hay equivalents, 54
Wolff’s standard, 55
Fjord Scandinavian feed unit,
55
Atwater available fuel values,
55
Haecker feeding standard, 56
Savage feeding standard, 56
Frap’s FS, 56
Kellner’s FS, 56
Morrison’s FS, 56
Armsby FS, 56
ARC, AFRC, MAFF, TCORN,
NRC, 57
Feeding standards
-merits and demerits, 58
-usefulness and limitations, 57
Feeds for horses, 325
slow release energy feeds, 336
proper bone formation, 339
exercise physiology, 340
adding fat to the diet of
exercising horses, 341
Feeds for rabbits, 410
Feeds and Fodder, goats, and sheep,
182
Flushing, 157, 291
Foods helpful for immunity, 386
Foods rich in B-carotene, 391
Foods rich in oxalic acid, 390
Foods rich in phytic acid, 391
Formulation of concentrate mixture/
complete feed, 75, 93, 147
Free radicals, 382, 386

G

Gaines Formula, 48
Gas production, 30
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H Milk Fever, 118, 187
Hatchability, 248 Milk replacer, 70, 98
Heaves, 349 Minerals,

Heat stress, 240

I

Ileal digestibility, 279, 280
Indicator, 13, 20

In ovo feeding, 238

In sacco technique, 25-28
In vivo technique, 13-25
In vitro technique, 29

K
Ketosis, 114, 116, 118, 120

L

Lathyrism, 395

Lead or challenge feeding, 85

Least-cost ration or linear
programming, 81, 82

Level of dietary fibre, 404, 444

Linoleic acid rich foodstuffs, 383

Lipids, classification, 379

Livestock population, 138, 139

Low-milk fat syndrome, 126

M

Markers, 24

ME value of feeds, 34, 210

MEn, 208, 212

Meat, in defense of, 452-453

Metabolic disorders, 118

Methane, 367-370

Metabolic faecal nitrogen, 44

Metabolizable protein, 61, 168

Metabolizable protein system, 61,
66, 112, 132

Microbial protein, 109, 112

Milk Fat Booster, 117

-requirement, 445, 446
-sources, 461

N

n-6 and n-3 fatty acids, 452
NDDB specifications, 72
NE values, 47, 57
Nonstarch polysaccharides or
Dietary fibre, 254, 378
Nutritional deficiencies and
imbalances, 224
Nutrient Requirements, 6, 36, 51,
53, 62, 64, 152, 167, 197, 261,
264, 267, 270, 276, 310, 386,
409, 426
_ Maintenance, 36, 43
growth, 46
milk production, 3, 48
reproduction, 166, 187
avian egg production, 49, 218-
220
Nutrient requirements, methods of
calculation, energy,
protein, 3643
Nutrient requirements of cattle and
buffaloes, 66, 69
of chicken feeds, 200, 201, 204
of donkeys, 352, 353
of geese, 267
of goats, 63, 167
of guinea pigs, 420
of horses, 63, 309, 310
of Japanese quails, 264
of mice and rats, 426
of Rabbits, 63, 397, 401, 409
of Sheep, 63, 151, 152, 161
of small ruminants, 154
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of Swine, 63, 276, 281
of Turkeys, 266
of white pekin ducks, 261
Nutrition disorders, 165, 185, 275,
344-351, 406
Nutritional classification of foods,
385
Nylan bag technique, 25-28

0

Qilseeds, 116
Omega fats, 393, 452
Osteochondrosis, 286, 348, 332

P

Pasture consumption, 21
measurement, 21
Pearson square method, 93, 230
Phase feeding, 247, 248
Polioencephalomalacia, 167, 187
Pregnancy toxaemia, 165, 166
Preliminary Period, 7, 13
Problems on DCP and TDN
calculation, 18, 449
Protected Fats, 114
Protected protein, 110, 185
Protein degradability of feeds, 27,
107, 109
Protein evaluation, 61
Protein Requirement, 44, 85, 111,
219, 313
Proteins, 374
classification, 375
nutritional classification, 376
Purified diet, 5, 352, 429
Publications on nutrient
requirements, 62

Q.
Quidding, 348

R

Rabbit Nutrition, 408
" peculiarities, 398

Rabits and hares, 398

Rations, 79, 85, 229, 456-460

Ration formulation, 81, 91, 105, 118

Refection or caecotrophy or
coprophagy, 403

Restricted feeding, 239

RDAs versus nutrient requirements,
62

Regression methods, 42

Rubner’s factors, 55

Rumen degradability of feeds, 27,
107

Rumen filling effect, 115

Rumen occurrences, 124

Ruminal acidosis, 122

Rusitec, 29

S

Salt Poisoning, 253
Scarcity feeding, 148, 149
Selenium in poultry, 223
Shell grit feeding, 246
Split sex feeding, 289
Sprouts, 388
Sweeteners, 394, 395
natural, 395
in Soft Drinks, 395

T

Taurine, 193

TDN system, 34, 58, 59
TDN values of feeds, 33
TDN versus DE, 34

Titus extrapolation, 44
Thumb rule feeding, 91
Top feed, 143

Tibial dyschondroplasia, 251
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Transfaunation, 446
Transitional period, 119

U

Unconventional or Nonconventional
feeds, 137, 255
characteristics and constraints,
142
deleterious factors, 145
optimum level in feeds, 145

Urea molasses mineral blocks, 72,
73

Urinary calculi, 166

v

Vitamins, sources, 461

Vitamin E in poultry feeding, 249
VIVAR Technique, 29

Voluntary feed intake, 243, 244

w

Water, 8, 52, 133, 248, 253, 285,
309

Watery Whites, 252

Wood chewing, 349
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