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FOREWORD

The poultry industry continues to be.a major and cheapest source of animal protein.
Scientists have increased and exploited birds’ genetic potential to the fullest. But there
has not been a correSpondmg improvement in the structure of vital organs. Increased
stress on the body gives rise to conditions like ascites in broilers and fatty liver-haemorrhagic
syndrome in layers. Moreover, the picture of poultry diseases keeps constantly changing.
Therefore, an adequate knowledge of poultry diseases is vital. This is precisely what Dr.
J.L. Vegad’s book aims at.

By contributing such a useful book for farmers and poultry professionals, Dr. Vegad
has rendered a great service to industry. I do hope the book proves valuable in controlling
poultry losses - the basic objective for which it is written. This book provides scientific
insights to the layman farmers and practical insight to the pure scientists.

V. N. Dubey

Chairman, Phoenix Group

and

Mayor, Nagar Nigam, Jabalpur




PREFACE TO SECOND EDITION

The widespread popularity of the first edition among farmers and poultry
professionals, feed and pharmaceutical personnel, poultry consultants, diagnostic
laboratories, and veterinary students and teaching community has prompted me to bring
out the Second Edition. I do hope this edition proves equally useful and is received with
the same interest.

In the short period since the First Edition of the book was published in 2004, many
things have happened. To begin with, the industry has been finally hit by avian influenza
(bird flu), causing considerable disquiet and anxiety among poultry farmers. The industry
at present has no potent weapon, such as an effective vaccine, to fight back. How then
to contain the threat? Marek’s disease has again raised its ugly head, inflicting up to 60%
mortality in layers and ruining farmers’ economy. Experts believe that useful life of
Marek’s disease vaccine is about 10 years. This is due to the evolution of more virulent
strains. So, what next? The menace of diseases like Ranikhet and Gumboro, E. coli
infection, mycoplasmosis, coccidiosis and others continues unabated. So much so that
many antibiotics, that were once foolproof, are no longer that effective or reliable due to
the phenomenon of drug resistance. Keeping these and several other points in view, the
Second Edition is presented. It has been extensively revised and many chapters are
completely rewritten. The changes in particular include:

e The section on avian influenza has been completely rewritten, covering all aspects
of the disease with latest information. The disease is also illustrated with many
coloured photographs showing changes in sick birds as well as the postmortem
findings. The pictures are from the recent Indian outbreak. In addition, a
summary of the Action Plan of the Government of India on the control and
containment of avian influenza is given for general information.

e The section on Marek’s disease has been revised and updated.

e A lot of new information has been added on necrotic enteritis, E. coli infection,
Ranikhet disease, and almost on every aspect of poultry health.

e Chapter on ‘The Avian Immune System’ has been revised and updated.

e Inview of the problem of drug resistance and relative ineffectiveness of antibiotics,
the major thrust in this Edition is on the prevention and control of diseases through
biosecurity, hygiene, sanitation, and disinfection. For example, with avian influenza,
the vaccinated flocks cannot be considered influenza-free. However, the use of
vaccine reduces the amount of virus shed. Or, with Ranikhet disease, although
vaccination protects the birds against the disease, virus growth and shedding still
occur, though at a reduced level. For this reason, the chapter on disinfection has
been revised and updated.
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e  Finally, a major effort has been made to update company’s products. Those that
were no longer marketed are deleted and new ones included. Also, attempts have
been made to include products from as many companies as possible.

I am grateful to Mr. Suneel Gomber, Manager, International Distributing Co.,
Lucknow, for the publication of this book. I express my sincere appreciation to Dr. Priti
Mishra, Nutritionist and Mr. Satish Shukla, Microbiologist, Phoenix Laboratory for their
generous help in the compilation of tables on medicines and vaccines. I tender my thanks
to them both. The coloured photographs on avian influenza were obtained through the
courtesy of both Department of Animal Husbandry, Government of Madhya Pradesh,
while lecturing on a Bird Flu Training Programme, and Prof. R.N. Sreenivas Gowda,
Vice-Chancellor, Karnataka Veterinary, Animal and Fisheries Sciences University, Bidar.
I am grateful to them both. Thanks are due to Dr. R. K. Tripathi, Dr. Vijay Makhija, Dr.
Mrigen Dutta, Dr. Chand Bahar, Mr. Vijay Tripathi, Mr. Pritesh Gupta, Mr. Praveen S.
Pathradkar, Mr. Ganga Ram Chaudhary and Mr. Gajendra Rajput who all helped me in
procuring the literature on pharmaceutical products. My special thanks are due to Mr.
Vijay Parmar of Jabalpur Graphics who was most generous in extending help relating to
computer work. Finally, I am grateful to my wife Nita Vegad for her tolerance and faith
in me and my work.

J.L. Vegad
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PREFACE TO FIRST EDITION

This book is written for poultry farmers and poultry professionals. The theme:
effective disease diagnosis, treatment and control. The objective: prevention of losses,
more profits and-better economics.

The picture of poultry disease has changed over the years and the classical symptoms
and postmortem findings, once so helpful in disease diagnosis, are no longer all that
classical or helpful. Moreover, certain bacteria, like that of fowl cholera, have developed
variations in their make-up through the years, giving rise to several different types of the
same organism. Also, certain viruses, such as that of infectious bronchitis, have a natural
tendency toward genetic mutation. This can lead to generation of new strains against
which present vaccines may be totally ineffective. Such changes continually occurring in
poultry health, and resultant disguised version of the disease, have not only confused the
farmer but posed a serious challenge even for the professionals. In addition, several new
diseases keep constantly knocking at the door. Therefore, unless diseases are properly
diagnosed and effectively controlled, poultry farming can no longer remain a profitable
proposition in the present competitiveness. It is with this objective that the book has been
written, to acquaint the farmers with changingdisease scenario and also with complexities
of the problem. Change is the law of nature and poultry diseases are no exception. We
must be well equipped for the challenges ahead. There will be no point in locking the
stable door after the horse has run away!

The book has five sections, divided into 43 chapters. The first section deals with
infectious, nutritional, and metabolic diseases as well as miscellaneous conditions. While
the main emphasis is on diagnosis, treatment and control, other aspects have been dealt
with for those interested to know more.

The second section is on disease diagnosis. The third relates to disease treatment/
prevention. Apart from providing a comprehensive list of commercial medicines and
vaccines, this section also covers important topics like antibiotic growth promoters,
probiotics, mould inhibitors, toxin binders, enzymes, oligosaccharides, osmoregulators,
methyl donors, acidifiers, and biosurfactants.

The fourth section discusses disease control. Disease-producing bacteria are abundant
in the poultry world. This is because, like higher forms of life, they must also fight for
their survival. Being small, they have been provided by nature with a survival potential
and possess the ability to reproduce in extremely large numbers. These large numbers
mean that their spread and presence will be extremely great. Therefore, to achieve the
best results from any disease control programme, attention has to be given to the ways in
which disease organisms can spread and examine management closely to find out where
and how this spread can be minimized. All these aspects are dealt with in the first three
chapters of this section, namely, biosecurity, disinfection, and sanitation.




Another important aspect of disease control discussed in the fourth section is the
subject of vaccines and vaccination. Already there are so many commercial vaccines in
the market and new ones keep coming. Also, so much technical literature keeps pouring
all the time on immunity and chicken’s immune system that the farmer is often confused
and even lost. Keeping this in view, the fundamentals and certain basic concepts of the
chicken’s immune system are discussed. This is followed by a discussion of the impact
nutrients have in boosting immunity in the chicken and thereby prevent early chick
mortality. The remaining two chapters of this section devote to properties of the vaccines
and various vaccination schedules.

The fifth and final section, ‘tips on rearing and management’, has been added with
the firm belief that origin of more than 80% of the poultry health problems lies in poor
management, and that there can be no profitable poultry industry without proper
management. In fact, management is the bedrock on which productive poultry farming
rests.

I hope the comprehensive coverage of poultry diseases from various angles will
prove valuable to farmers in their continuous struggle to minimize losses from sickness
and death, and in improving growth and performance of the birds. This would make
poultry farming a worthwhile enterprise.

The book contains the latest information in a simplified manner, so that it is readily
understood. Also, it has photographs, line-diagrams, figures and tables to further increase
understanding of the text.

Though the book is written to meet the requirements of poultry farmers, it will be
equally useful to poultry consultants, diagnostic laboratories, and feed and pharmaceutical
professionals. In addition, the book will acquaint veterinary students and teaching
community with the practical aspects of poultry health management.

In conclusion, I shall greatly appreciate receiving any comments/suggestions to
enable me to improve the future edition of this book.

J.L. Vegad
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CCRD, 170,171

Cellinjury, 3

Cell-mediated immune response, 450
Cell-mediated immunity, 439

Cellulitis, 7, 168

Ceruloplasmin, 258, 464, 465
Cestodes, 200

Characteristics of phytase, 385

Chick anti-dermatitis factor, 240
Chicken infectious anaemia, 94, 334, 343
Chicken mite, 217

Chlamydial disease, 197
Chlamydiosis, 197,338
Chlamydophila psittaci, 197, 338
Chlorhexidine, 429

Chlorinated lime, 428

Chlorine compounds, 428

Choline, 245,399
Chondrodystrophy, 240, 242, 260, 291
Chronic disease, 7

Chronic respiratory disease, 114,170,.171
Citrinin toxicosis, 191

Clonal deletion, 443

Clonal expansion, 449

Clostridium perfringens, 125, 133, 336, 359,

398
Clostridium septicum,133, 158
Clubbed down, 238
Cobalamin, 244
Coccidiocide, 213
Coccidiosis, 204, 339, 345, 537
Coccidiostat, 7,213
Colibacillosis, 110, 335,343
Coliform cellulitis, 118, 168
Coligranuloma, 115
Colisepticaemia, 111
Commercial disinfectants, 429
Compact bone, 252
Competitive exclusion, 120, 358, 465
Competitive inhibition, 358
Complement activation, 445
Complement system, 437,447
Complicated CRD, 170,171
Contagious disease, 7

Index

Copper, 257,460

Copper sulphate, 362, 429
Coprophagy, 237

Cortical bone, 252

Crazy chick disease, 232
CRD, 170,171

Crop mycosis, 182,337

Crude fibre, 372

Culture, 7

Curled-toe paralysis, 238, 339
Cyanosis, 7

Cystmite, 218

Cytokines, 444, 451, 460
Cytotoxic T-cells, 450,452, 460

D

Died in good condition, 289
Debeaking, 298, 507,523, 524,526, 527
Dehydration, 266, 302, 303
De-oiled groundnut cake, 534
De-oiled rice bran, 535
Depluming mite, 218
Dermatitis, 7
Dewormers, 351, 645
Albendazole, 645
Cyramazine, 645
Herbal dewormers and others, 648
Levamisole, 645
Mebendazole, 647
Piperazine, 647
Diagnostic antigens, 352, 877, 879
Dietary fibre, 368,371
Digestive enzymes, 367
Direct-feed microbial, 357
Disease, 3, 7
Disease, causes of, 3
Disease control, 407
Disease diagnosis, 313
Disease diagnosis on the basis of postmor-
tem findings, 341
Disease diagnosis on the basis of symptoms,
339
Disease treatment/prevention, 347
Disinfectants, 7, 351, 425, 650
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Disinfection, 425

Disposal of dead birds, 60, 507
Dry clean, 432

Dry heat, 429

E

E. coliinfection, 110
Ectoparasites, 216
Effects of ammonia, 299
Egg-bound condition, 306, 346
Egg drop syndrome, 87,334,343
Egg eating, 298
Egg peritonitis, 118, 346
Eimeria maxima, 131,207,209
Limeria necatrix, 208, 209, 210
Eimeria tenella, 205, 206,209,211, 212,465
Electrolytes, 351, 510, 539, 667
Encephalomalacia, 232, 261
Endemic, 7
Endotoxins, 110
Energy sources, 533
Enlarged foot pads, 308
Enteritis, 7, 117
Enzymes, 366, 538, 672
Epidemic tremor, 83
Ergotism, 192
Escherichia coli, 110, 1 11, 168, 335
335
Escherichia coli infection, 110, 111, 115
Essential minerals, 249
Esterified glucomannan (EGM), 363
Eutrophication, 387
Exudate, 7
Exudative diathesis, 233, 261

F

Fats, 244,529

Fats and oils, 533

Fat-soluble vitamins, 225, 531, 536

Fatty liver, 242, 246,247,281, 283, 286,

Fatty}l‘iver and kidney syndrome, 242,281,
5

Fatty liver-haemorrhagic syndrome, 283, 345
Feather mites, 218
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l:‘eaiher pecking or feather pulling, 297
Features useful in differentiating Marek’s
disease from lymphoid leukosis, 71
Feed conversion ratio (FCR), 507
Feed management, 498, 505,518
Feed manufacturing, 540
Femoral head necrosis, 108, 159, 307
Fermentation, 368, 370
Fish meal, 534
Fleas, 217
Flip-over disease, 289,340
Flukes, 200
Folacin, 243
Folic acid, 243
Fomites, 7
Foreign body in proventriculus, 310
Formaldehyde, 426
Formalin, 426
Fowl cholera, 153, 335,344
Fowl coryza, 121
Fowl paralysis, 64
Fowlpox, 38, 333, 342
Fowl typhoid, 143, 335, 344
Free radicals, 461
Full-fat soyabean meal, 534
Fumigation or fogging, 433
Fumonisins, 191
Fungal diseases, 179,337,344
Fungal toxins, 184,266
Fusarochromanone, 191

G

Gangrene, 4,7

Gangrenous cellulitis, 133
Gangrenous dermatitis, 4, 133,158
Gangrenous dermatomyositis, 133
Gas oedema disease, 133

Gaspers, 180

Gizzard erosion, 309

Glucans, 363

Gluconeogenesis, 241,281

Gout, 264, 345

Gram-posi tive/negative bacteria, 7
Growth promotants, 353
Gumboro disease, 21,332,342

H

Haemagglutinin, 43
Haemophilus paragallinarum, 30, 35, 121,
172,335
Haemorrhage, 7
Harderian gland, 23, 442
Hatchling supplement, 685
Head picking, 297
Heart attack, 289
Heat prostration, 292
Heat stress, 292, 345
Heat stroke, 292
Helicopter disease, 105
Helicopter feathering, 105, 107
Helminthic diseases, 200, 344
Helper T-cells, 452, 459, 460
Hepatitis, 7
Heterakis, 203, 204
High-altitude ascites, 273
Hjarre’s disease, 115
Horizontal transmission, 7, 8
Host, 8
Host-specific, 8
Hot water, 429
Houseflies, 220
How to carry out a field investigation, 316
HPAL 45,51, 52
Hydrated sodium calcium aluminosilicate
(HSCAS), 363
Hydrogen peroxide, 358, 460, 462
Hydropericardium-hepatitis syndrome, 102
Hydropericardium syndrome, 102

I

IgA, 445,447,448, 449,450
IgG, 445, 446,447,450
IgM, 445, 449,450
1gY, 445,446,447
Immune system, 435
Immunity, 8,436
Immunoglobulin A (IgA), 445, 447,448, 449,
450
Immunoglobulin G (IgG), 445, 446,447,450
- Immunoglobulin M (IgM), 445, 449, 450

Index

Immunoglobulins, 442, 445
Immunomodulation, 455
Immuno-stimulants and other useful perform-
ance enhancers/growth promoters, 539
Immunosuppression, 8, 18, 21, 26, 69, 95, 186,
187,188,189
Impaction of the crop, gizzard and small
intestine, 309
Impact of nutrients on avian immunity, 455
Important terms, 6
Inclusion body, 8
Inclusion body hepatitis, 100
Incubation period, 8
Induced immunity, 8
Infection, 8
Infectious bronchitis, 29, 332, 342
Infectious bursal disease, 21, 332, 342
Infectious coryza, 121, 335, 339, 343
Infectious disease, 8 .
Infectious laryngotracheitis, 35
Infectious process, 168
Infectious runting, 105
Infectious stunting syndrome, 105, 339
Infectious synovitis, 175
Inflammation, 3
Inflammatory process, 118, 168
Innate immune system, 437
Insects, 216
Insoluble fibre, 371
Intestinal coccidiosis, 210, 345
Intestinal roundworms, 201
Introdugction, 3
Intussusception, 308
Iodine, 257
Iodine compounds, 428
Iodophors, 428
Iron, 259

K

Killed vaccine, 468, 469, 476
Killing of birds, 327

L

Lactocidin, 358
Lactoferrin, 358
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Lactoperoxidase, 358
Late Marek’s, 64, 70
Latent, 8
Lateral transmission, 8
Layer management, 511
Lazy leukocyte syndrome, 187
Leechi disease, 100,102, 334, 343
Lesion, 4, 8 ,
[l:i:{xgls;s/sarcoma group of diseases, 76
Light managemen
g g t, 499, 505, 520
Lipogenesis, 242, 281,285
Lipotrope, 246, 247
L.ipotropic factor, 246, 247
L¥tter management, 496, 499, 504, 506
Liver tonics, 194, 510, 686 ,
Herbal liver tonics, 690
Losses during brooding, 495
Low-altitude ascites, 276
Lung oedema, 289
Lymphocyte(s), 8, 439, 440
Lymphoid leukosis, 76
Lyophilization, 8
Lysozyme, 358

M

Macro-minerals, 249,531
Macrophage, 393, 438, 453, 460
Magnesium, 255
Maize, 533
Malabsorption syndrome, 105, 108
Male and female reproductive performance
enhancers, 351, 701
Manganese, 256, 460
Mannan-oligosaccharides (MOS), 364
Marek’s disease, 64, 333, 339 ’
Matcn.als to be sent (o the laboratory for
disease diagnosis, 332
Maternal antibodies, 8, 450, 470
Meat meal, 534
Medicines, 545
Medicines and vaccines, 350
Medullary bone, 252,287
Memory cells, 8

Metabolic diseases, 264
Methionine, 399, 457
Methyl donors, 397, 734
Mice, 311
Mlcrgzlgl environment conditioners, 35] ,
Micro-minerals, 249,532
Micro-organism, 9
Mill by-products, 535
M?nerals, 249,351,531, 704
1I:/I/gner;ill supplements, 535
1scellaneous dises iti
Miscellaneous dr;;:%sl/;ondmons, 2 35
Mites, 217
Moniliasis, 182
Moniliformin, 191
Monocyte, 393, 438, 453
Morbidity, 9
Mortality, 9
Mosquitoes, 220
hl\zould inhibitors, 361, 537
ou]sc.i3 17rth7lllr);tors and toxin binders, 35 1,361,
MPALI viruses, 45, 51
Mucosa, 9
Mucous membrane, 9
Mucus, 9
Mushy chick disease, 115, 116
Aﬂjycobacterium avium, 165, 336
yagp;l‘c;;s?;:“galhsepticum infection, 170,
Mycoplasmal diseases, 170
Mycoplasma synoviae infection, 175, 337
Mycoplasmosis, 170, 337, 344 S
Mycosis, 9 ‘
Mycotic pneumonia, 179
Mycotoxicosis, 184, 337
Myecotoxins, 184, 266, 361
Myopathy, 233

N

Necropsy, 9

Necrosis, 3,9

Necrotic dermatitis, 133
Necrotic enteritis, 125, 336,343

Index

Negative selection, 443
Nematodes, 200, 201 ,
Neoplasm, 4,9
Neuraminidase, 43
Newcastle disease, 13,332
Niacin, 239
Nicotinic acid, 239
Nitric oxide, 279, 458
Non-antibiotic growth promoters/perform-
ance enhancers, 726
Non-starch polysaccharides (NSPs), 369,
37
Northern fow] mite, 218
Nutrient deficiencies, 223
Nutrients as protectors of tissue damage, 460
Nutritional diseases, 222
Nutritional muscular dystrophy/myopathy,
233,261
Nutrition and feed basics, 528
Nutrition in relation to immunity and disease,

262
O

Ochratoxicosis, 188
Ochratoxin, 188
Qedema, 9
Oligosaccharides, 390, 733
Omphalitis, 115
Oocysts, 206, 209, 211,215
Oosporein, 191
Opisthotonus, 9
Opsonization, 445
Organic iodine combinations, 428
Organic selenium, 462
Organic zinc, 463
Ormithosis, 197
Osmolyte, 397
Osmoprotectant, 397
Osmoregulators and methyl donors, 397,
734
Osteomalacia, 230
Osteomyelitis, 159
Osteoporosis, 230,252,288
Oxidative stress, 272,277, 279,461,462

Oxine copper, 362

P

Pale bird syndrome, 105, 108
Pantothenic acid, 240
Parasite, 9
Parasitic diseases, 200
Paratyphoid infections, 145
Parrot fever, 197
Passive immunity, 9, 18,26
Pasteurella multocida, 153,160, 197,219,
335,398
Pathogen, 9
Pathognomonic lesion(s), 4,341
Peracute disease, 9
Perforins, 452
Performance enhancers, 350, 35 1,726
Pericarditis, 9, 115
Peritonitis, 9, 117, 118
Perosis, 9, 291
Phagocytosis, 445
Phenols, 427
Phosphorus, 249, 387
Physiological cell death, 443
Phytase(s), 379, 385
Phytate, 380
Phytic acid, 380
Pica, 299
Plasma, 9
Plasma cells, 442,457
Polyneuritis, 64, 236
Polyvalent, 9
Postmortem examination, 327
Potassium, 255
Poultry feed formulations, 539
Poultry mite, 217
Poultry rations, 532
Prebiotic, 9, 394
Predisposing factor, 10,106, 113,126
Predisposition, 10
Preparations before chicks’ arrival, 487
Prevention of early chick mortality, 465
Primary lymphoid organs, 440
Probiotic(s), 10, 351,357, 538, 735
Prolapse of the oviduct, 309
Proteins, 457,530
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Proteins and amino acids, 223
Protozoal diseases, 204, 345
Proximal femoral degeneration, 307
Psittacosis, 197

Pullorum disease, 137, 336, 343
Pulmonary hypertension, 274, 275

Pulmonary hypertension syndrome, 269
Pyridoxine, 238

Q

Quail disease, 136

Quillmite, 218

Quaternary ammonium surface
disinfectants, 428

R

Rachitic rosary, 230
Range paralysis, 64
Ranikhet disease, 13, 332, 340, 341,481, 482,
509,523
Rapid plate agglutination test, 14]
Rapid slide agglutination test, 142
Rats, 310
Red mite, 217
Renal, 10
Reovirus, 89,334
Reticuloendotheliosis, 97,335
Rice, 533
Rice polish, 535
Rickets, 252, 279,
Right ventricular failure, 274, 275
Rodents, 10,310,415
Rotation of drugs (anticoccidials), 215
Roundworms, 20] -
Runting and stunting syndrome, 105
Runting disease syndrome, 97

S

Salmonella antigen, 879

Salmonella enteritidis, 145, 433
Salmonella gallinarum, 143, 149, 160
Sabnonella pullorum, 138, 143, 142 336
Salmonella phimurium, 145, 392
Salmonellosis, 145
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Sanitization, 434
Sanitizer, 10,434
Saprophyte, 4,10
Scaly leg mites, 218
Schizonts, 205, 206,212
Secondary lymphoid organs, 441, 45]
Selenium, 232, 260,262,279, 460, 462
Septicaemia, 10,159, 472
Serological test, 10
Serotype, 10
Serum, 10
Serum agglutination test, 149, 150
Shuttle programme, 214
Smothering, 303, 346
Sodium chioride, 253
Soluble fibre, 371, 372,373
Soyabean meal, 533
Spondylitis, 159
Sporulation, 207
Squamous metaplasia, 227,228, 458
Staphylococcal septicaemia, 159
Staphylococcosis, 157,336
Staphylococcys aureus, 157,307, 336
Stargazing, 236
Sterility in males, 234
Sticky droppings, 373
Streptococcos_is, 161, 336
Streptococcus zooepidemicus, 16]
Stress, 10
Structural bone, 252, 287
Subclinical disease, 10
Subdermal abscesses, 159
Sudden death syndrome, 289, 340
Suicide enzyme system, 452

Sulpha drugs/sulphonamides, 351, 749
Sunflower meal, 534

Suppressor T-cell, 452

Swollen head syndrome, 1 18,305,339
Symptom, 5

Synbiotic(s), 10, 395

Syndrome, 10

T

Tapeworms, 200
T-cell dependent antigens, 46(

T-cells, 10,450
Tendon, 10
Tendon sheath, 10 o
Tenosynovilis, 10, 1 N
Termigul disinfection of poultry houses, 4
The avian immune response, 439
The avian immune system, 435
Threonine, 458
Thrush, 182, 337, 344
Thymus, 440
Thymus-derived lymphocytes, 450
Thyroxine, 257
Ticks, 219
Tips on rearing and management, 483
Titre, 10
T-lymphocytes, 10, 450
Toe picking, 297
Toxin binders, 362, 537
Trace elements, 249, 532
Trace minerals, 532

Trematodes, 200 o
Trichothecene mycotoxicosis, 190
Trickle infection, 207, 11_01842

Tube agglutination test,
Tuberculosis, 165, 336, 344

Tumour, 4, 10

U

Ulcerative enteritis, 136, 336,343
Urolithiasis, 268

Vv

Vaccination failure(s), 42?,9477
inati les
Vaccination schedules, o %
Vaccination schedule for br01lers:‘gi§ o
Vaccination schedule for layers, R
Vaccine, 11,4§7, 815
Vaccines, against: o
Avian colibacillosis, 8.1 7 »
Avian encephalomyelitis, 8 1o
Chicken infectious anaemia,
Coccidiosis, 820
Live, 820
Killed, 820

Combined vaccines, 821
Live, 821
Killed, 825

Egg drop syndrome, 836

Fowl cholera, 837

Fowlpox, 838 40

hoid, 8
l(ii(iiivrilig)i')o disease (infectious bursal
disease), 841
Live, 841
Killed, 848
Infectious bronchitis, 851
Live, 851
Killed, 854
Infectious bursal d;2e6ase, 841
ious coryza, .
ijlef:cfltiio zlliseaz (inclusion body hepati-
is), 859
i\lllzlrek’s disease, 860
Mycoplasma, 864,
Live, 864
Killed, 864
Ranikhet disease, 865
Live, 865
Killed, 872
Reovirus, 875
Live, 875
Killed, 875

Vaccines and vaccination, 467

Valvular insufficiency, 275

Variant, 11

Vector, 11 '

Vegetable protein, 533
Vent gleet, 309
Ventilation, 506
Vent pecking, 297
in, 11
://:2?21 transmission, 11,94, 99
ices, 295
:/firal arthritis, 101, 334
Viral diseases, 12
Viral tenosynovitis, 101
Virulence, 11
Virus, 11
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Virus neutralization, 445
Visceral gout, 265, 345
Viscmil;n 372,373
Vitamin A, 226, 458,462, 758
Vitamin B1, 236
-Vitamin B2, 237
Vitamin B6, 238
Vitamin B12, 244
Vitamin C, 248, 277,460, 462, 797
Vitamin D, 229, 759
Vitamin E, 194, 231,460, 461
Vitamin K, 234, 767
“Vitamins, 224, 530,752
' Commercial preparations:
Vitamin A, 758
Vitamin D3, 759
Vitamin E + Selenium, 760
VitaminK, 767
VltaminAB2D3K, 768
Vitamin AD3EC, 777
Vitamin B-Complex, 782
Vitamin B12, 795
Vitamin C, 797
Vitamin + Minerals, 800
Vitamins + Amino Acids, 808
Vitamin supplements, 536
Volvulus, 308

W

Water, 262, 529

Water belly, 269

Water conditioner, 8]

Water consumption, 497

Water, feed, light, and Iiilcrn‘umagcmcm‘ 496
Water Mmanagement, 496, 504, 52
Water sanitizers, 11,434, 812
Water-soluble vitamins, 225, 531 536
Watery whites, 3]

Wet droppings, 191, 373

Wheat, 533

Wheat bran, 535

Whole blood test, 141

Whole fish, 534

Wing rot, 133

Worms, 200
X

Xanthophylls, 533

Y

Yellow heads, 107
Yolk sac infection, 115,159

Z

Zearalenone, 192
g LeOlyles, 363
S ':21?10:-235_9, 260, 384, 386, 459, 463
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