Vocational Higher Secondary
Education (VHSE)

Second Year

LIVESTOCK MANAGEMENT (LSM)
Reference Book

Government of Kerala
Department of Education

State Council of Educational Research and Training (SCERT),
KERALA
2016



Reference Book |}

|
List of Contributors

Participants

1. Dr. Vinod. S
Vocational teacher in Livestock Management
Govt. VHSS for Gitls, Kottarakkara, Kollam

2. Dr. Rajagopal. R
Vocational teacher in Livestock Management
Govt. VHSS for Girls, Chengannur, Alappuzha

3. Dr. Sreejaya. S
Vocational Teacher in Livestock Management
Govt. VHSS, Poovachal, Thiruvananthapruam

4. Dr. Preethymol Joseph

Vocational Teacher in Livestock Management
Govt VHSS Thodupuzha, Idukki

5. Adv. Sameer Sideequi
Vocational Instructor in Livestock Management
Govt. VHSS, Poovachal, Thiruvananthapruam

Contributors
Dr. Gini George
Dr. Sajna. C. M
Dr. Fajre. P
Dr. Sabna. K
Subject Experts

Dr. P. V. Mohanan
Assistant Director
Department of Animal Husbandry, Kerala

Dr. Arun. S
Veterinary Surgeon
Department of Animal Husbandry, Kerala

Academic Co-ordinator

Dr. Sahaya dhas
Assistant Professor, SCERT

>



B LIVE STOCK MANAGEMENT (LSM)

Foreword

Dear Learners,

This book is intended to serve as a ready reference for learners of vocational
higher secondary schools. It offers suggested guidelines for the transaction
of the concepts highlighted in the course content. It is expected that the
learners achieve significant learning outcomes at the end of the course as
envisaged in the curriculum if it is followed properly.

In the context of the Right- based approach, quality education has to be
ensured for all learners. The learner community of Vocational Higher
Secondary Education in Kerala should be empowered by providing them
with the best education that strengthens their competences to become
innovative entrepreneurs who contribute to the knowledge society. The
change of course names, modular approach adopted for the organisation
of course content, work-based pedagogy and the outcome focused
assessment approach paved the way for achieving the vision of Vocational
Higher Secondary Education in Kerala. The revised curriculum helps to
equip the learners with multiple skills matching technological
advancements and to produce skilled workforce for meeting the demands
of the emerging industries and service sectors with national and global
orientation. The revised curriculum attempts to enhance knowledge, skills
and attitudes by giving higher priority and space for the learners to make
discussions in small groups, and activities requiring hands-on experience.

The SCERT appreciates the hard work and sincere co-operation of the
contributors of this book that includes subject experts, industrialists and
the teachers of Vocational Higher Secondary Schools. The development
of this reference book has been a joint venture of the State Council of
Educational Research and Training (SCERT) and the Directorate of
Vocational Higher Secondary Education.

The SCERT welcomes constructive criticism and creative suggestions
for the improvement of the book.

With regards,

Dr. P. A. Fathima
Director, SCERT, Kerala
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ABOUT THE COURSE

Agriculture forms a quintessential part of Indian culture and contributes the lion’s
shareof Indian economy. About 3 per cent of Indiansdepend on livestock farming
for their primary livelihood. Animal productsviz., milk, meat and eggformthestaple
diet of Indiansand with the advent of sophisticated machinery the sector israpidly
evolving from small scaeindividua venturesinto high techfarming sysems. Animad
husbandry sector contributesto alot of basic needsfor afamily likefood, income,
job, energy, manure, security and companionship.

Inthewake of industrialization, live stock management (LSM) course provides
students many employment opportunitiesin Government, Private and co-operative
sectors, in addition to theenormous self employment potentia of thefidld. InKeraa,
currently many Government jobs are reserved for LSM students as Livestock
Inspectors/Farm ass stantsin Animal Husbandry Department, Vocationa Instructor/
Laboratory Technical Assistant in VHSE department etc. It a so enables students
for asnatch of many blue collar/midtier jobsin dairy, poultry and food processing
industries. Eventhoughthemainam of VHSE isto generate sdf employment, vertica
mobility isa so reachablewith this course asfive super numerary seatsarereserved
for LSM studentsfor B.V.Sc & A.H course at College of Veterinary and Animal
Sciences, KerdaVeterinary and Animal SciencesUniversity (KVASU) with effect
from 2015. After completion of thiscourse students can d so undergo many diploma
coursesrelated to Dairy and Poultry Industry, availablewith KVASU, which will
againfurther their chancesof gettingajob al over Indiaand abroad.

Itisimperativefor our educationa system to create awareness, generateincreased
interest inlivestock farming leading to asalf sufficient and proud community rooted
inour culture, staying balanced with nature and contributing to the progress of our
netion.

MAJOR SKILLS AND SUB SKILLS
MODULE 3: POULTRY, PET AND LAB ANIMAL MANAGEMENT
Themoduleenvisagesimparting thefollowing skills,
Cdculatethefeed requirement for different agegroupsof chicken
Identify variousfeedingredientsfor poultry feed formulation
Set up abrooder for chicks
Differentiate good and poor layer for culling
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Sel ect and assembl e suitable equi pment for each class of poultry in sheds
Assessthequality of egg by candling
Set the eggsfor hatching intheincubator
Perform fumigation asamethod of disinfectionin poultry farms
Selection of good quality pupsfor dog breeding
Handling and restraint of laboratory animalsfor experiments
MODULE 4: LIVESTOCK PRODUCTS PROCESSING AND FOOD SAFETY
Themoduleenvisagesimparting thefollowing skills
Categorizethedifferent traditiona milk products
Differentiatetypesof milk commercidly available
Prepare milk productslike curd, cream, paneer, ice cream.
Practicethemethodsof clean milk productioninafarm
Detect adulterants in milk using laboratory tests
Assessthemilk quality parameterslike specific gravity using lactometer
Explainthestepsof anima daughter
Sketch thelayout of adaughter house
Prepare meat productslike cutlets, sausage
|dentify zoonotic diseasesfor prevention and proper healthcare
Describetheguidelinesrel ated to animal transportation
Practi ce preservation methods of livestock products

SYLLABUS
MODULE 3: POULTRY, PET AND LAB ANIMAL MANAGEMENT
Unit 1: Introduction to Poultry Husbandry (10 periods)

Poultry related terms-
- Poultry, brailer, chick, grower, layer, externa morphology of chicken
Scientific names of different speciesof poultry
- Chicken, duck, turkey, quail
Trends in poultry Industry-
- Current scenario of poultry industry in Keralaand India
- Meitsand demeritsof poultry rearing
Unit 2: Anatomy and physiology of poultry (40 periods)
Major organ systems of chicken

O
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- Digedtive system- mouth, oesophagus, stomach, liver and pancreas, small
intestine, caeca, cloaca
- Reproductivesystem - Madeandfemae
- Respiratory system- syrinx, airsacs
- Skinandfeathers- typesof feathers
Egg formation
- Physology of eggformation
- Effectof light oneggformation
Moulting and bleaching
- Definition
- Redationwithegg production
Unit 3: Feeds and feeding of poultry (20 periods)
BIS standards for poultry feeds

- BISstandards of crude protein and metabolisableenergy for broiler and
layer chickenfeeds

Poultry feed ingredients
- Commoningredientsused for theformulation of poultry feed
Feeding systems
- Adlibitumfeeding
- Redtrictedfeeding
- Mashfeeding
- Pdletedfeeding
- Phasefeading
Feed efficiency and feed additives
- Définitions
- Feedefficiency inlayersand broilers
- Feedadditives
Feeders and waterers
- Different typesof feedersand waterers
Feed requirement for chicken
- Averagerequirement of total feed for chicks, growers, layersand broilers
Unit 4: Management of chicken (70 periods)
Management of chicks
- Brooding —types of brooding, brooder set up

>
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- Brooder management

- Debesking, dubbing and sexing of chicks
Management of growers-

- Spacerequirement and general management
Management of layers

- Factorsinfluencingegg production

- Culling of layer birds (differentiating good and poor layers), Standards of
egg production, Managemental practicesfor producing good quality eggs

Management of breeders
- Matingmethods Artificid inseminationinchicken
- Trapnesting
Management of broilers
- Generd guiddinesfor broiler management
Unit 5: Selection of eggs and Hatchery management (70 Periods)
Structure of egg
- Yolk,Albumen, shdl membranes, shell
Abnormal eggs
- Doubleyolked egg, an egg within an egg, pale egg, soft shelled egg, blood
spot, meat spot
Candling and grading of eggs
- method of candling and Grade asper quality
Selection of hatching eggs-
- Size, shape, shdl quaity and internal quality
Incubation
- Naturd incubation
- Artifidd incubation
Management of incubator
- Typesof incubator
- Partsof incubator
- Physicd requisitesfor incubation
Hatchery operations

- Collectionof eggs, selection, fumigation, candling, setting, transfer, taking
out of hatch, identification, sexing, vaccination, dubbing, debeaking, pack-
ing and despatch of chicks
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Unit 6: Diseases of poultry (50 periods)
Bacterial diseases of chicken

-  Pegteurdloss

- Pullorumdisease
Viral diseases of chicken

- New castledisease (NCD)

- Fowl pox

- Marek’s disease (MD)

- Infectioushbursal disease (IBD)

- Avianinfluenza
Fungal diseases of chicken

- Ageagilloss
Protozoan diseases of chicken

- Coccidioss
Parasitic diseases

- Endoparasites- Round worminfection (Ascaridiagalli), Caecal worm

infection

- Ectoparasites — Lice, mites and ticks infestation
Nutritional deficiency diseases

- Rickets

- VitaminA deficiency
Crazy Chick disease
Curledtoeparadysis
Prevention of diseases

- Treatment

- Vaccindion

- Litter management

- Dignfection

- Deworming

- Fumigation

- Biosecurity measures

- Screeningtests
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- Hatchery management for disease prevention
Unit 7: Rearing of duck, turkey and quail (30 periods)
Husbandry of ducks

- Advantagesof duck rearing

- Housing, feeding and management of ducks

- Sexdifferentiation
Diseases of ducks and health care

-  Pesteurdloss

- Duck plague

- Duck hepatitis

- Aflatoxicoss
Husbandry of Turkey

- Housing, feeding and management of Turkey

- Sexdifferentiation
Diseases of turkey and health care

-  Pegteurdloss

- Black head disease
Husbandry of quail

- Advantagesof quail rearing

- Housing, feeding and management of quail

- Sexdifferentiation
Diseases of quail and health care

- Quall enteritis
Unit 8: Husbandry of pet birds (10 periods)
Common types of pet birds

- Parrots (African grey parrot, Macaws, Budgerigars, African love birds,
Cockatoos, Cockatidls, conures), Dovesand Pigeons, Finches

- Fancy chicken breeds- silkie, polish cap andfrizzled
Housing, feeding and management of pet birds

- Cages, aviary

- Typesof feed required for different pet birds
Diseases of pet birds

- sour crop, egg bound, psittacosis
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Unit 9: Management of dogs and cats (20 periods)
Management of dogs

- Important breeds of dogs - German Shepherd, Labrador, Doberman,
Rottweller, Japanese spitz, Pug

- Redtraining of dogs
- Sdectionof pups
- Grooming
- Feedingof dogs
- Breeding of dogs
- Diseasesof dogs- rabies, canine distemper, parvovira enteritis
- Hedth careof dogs- vaccination and deworming
Management of cats
- Important breeds of cats— Persian, Burmese
Restraining of cats
Feeding of cats
- Diseasesof cat - feline pan leukopoenia
Unit 10: Rearing of rabbits and laboratory rodents (20 periods)
Introduction to mouse, rat and rabbit management
- Importance of rabbitsand laboratory rodents
- Redraint and handling
- Different routesof inoculation of materids
- Precautionsfor blood collection
Husbandry of rabbits

- Breedsof rabbit-Angora, Soviet chinchilla, New Zealand white, Grey gi-
ant

- Housing, feeding and reproduction of rabbits
- Diseases of rabbits — Pasteurellosis, sore hock, mange

Husbandry of laboratory mouse

- Breeds/strainsof lab mouse- Swissabino, BALB/C

- Housing, feeding and reproduction of Iaboratory mouse
Husbandry of laboratory rat

- Breeds/strains of lab rat — Wistar, Sprague Dawley.

- Housing, feeding and reproduction of laboratory rat
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MODULE 4: LIVESTOCK PRODUCTS PROCESSING AND FOOD SAFETY
Unit 1. Milk and milk products (80 periods)
Nutritive value of milk

- Water, fat, protein, lactose, ash
BIS standards of milk and milk products

- Cow milk, buffaomilk, goat milk, toned milk, doubletoned milk, icecream,

wholemilk powder, table butter, ghee

Preservation of milk

- Pagteurization, Serilization, chilling
Types of milk commercially available

- Toned milk, doubletoned milk, Homogenized milk, Condensed milk
Preparation of various types of milk products

- Acid Coagulated products - Paneer,

- Concentrated products - Khoa, Gulab jamun

- Fermented products- Dahi, Cheese

- Fatrich products— Ghee, Cream

- Byproductsfrommilk - Butter milk, Whey, skimmilk

- Frozen products — Ice cream
Unit 2. Wholesome milk production (40 periods)
Measures for clean milk production

- Sourcesof contamination and hygienic measures
Adulterants of milk

- Starch, Canesugar, Water (specific gravity method)
Unit 3. Processing of meat and Abattoir management (70 periods)
Terminologies of meat processing

- Abattoir, lairage, humane daughter, carcass, meat, pork, chevon, mutton,

veal, karabeef

Methods of stunning

- Physicd, Mechanicd, eectrica and chemica stunning methods

Various steps in animal slaughter — (buffalo and cattle, pig, chicken)
- Flow chart and definitions — buffalo and cattle, pig, chicken

Ante mortem and post mortem examination

- Definitionand purpose
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Requirements for a slaughter house
- Spaceand light requirementsof variousroomsin an abattoir
Rendering of slaughter house waste
- Définition andimportanceof rendering
HACCP
- Definitionandimportance
Unit 4. Egg and meat products (50 periods)
Nutritive value of egg and meat
- Water, protein, fat, carbohydrate, ash, vitamins
Preservation of egg
- Chilling, freezing, pickling, house hold methods (water glassmethod, lime
seding)
Preservation of meat
- Chilling, freezing, therma processing, canning, curing, smoking, irradiation
Egg products
- Commercial egg productslike Egg powder and egg pickle
Meat products
- Sausage, mest cutlet
Unit 5. Zoonotic diseases (70 periods)
Definition of zoonosis and classification
- Anthropozoonos's, zooanthroponos's, anphixenosis
Common zoonotic diseases —
- Tuberculosis, anthrax, rabies, brucellosis, leptospirosis, bird flu
Important Food borne diseases originating from livestock products-
- Colibacillogs, botulism, cholera, taeniasis
Unit 6. Animal welfare and food safety guidelines (30 periods)
Prevention of cruelty to animals (PCA) act
- Purpose, generd crudtiestoanimals
Guidelines related to transportation of animals
- Byfoot, by road and by rail - cattle and chicken
Food safety and standards act (FSS act)
- Purpose, general provisionsasto articlesof food
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MODULE 3
POULTRY, PET AND LAB ANIMAL MANAGEMENT

Overview

Thismodul e providesthefundamenta conceptsof poultry husbandry and agenerd

awarenesson pet and laboratory anima management. Thismodulewill equip students
to tap previoudy unutilized job opportunitiesin sectorsof pet industry and laboratory
research. Poultry sector in Keralahasnot yet evolved into anindustrial set upin par
with other southern states and ahuge amount of income and job opportunitiesare
being drained to other states. Also in Keraladueto urbanization, shortage of 1and,

changein social Stuationsetc, peopleareshowing moreinterest inrearing of exotic
pet animasand birds. All pharmaceutical firms/researchinstitutionswhereanimas
areused for sudy/experimenta purposes compul sorily need the service of laboratory
anima management expert or anima handler for safeguarding anima welfare. Soa
lot of job opportunitiesand income sourcesare arising in these sectors day by day
inIndiaand abroad. Thismodulea so favorsthe studentsfor vertical mobility.

Thismoduleiscomprised of topicswhichintroduce the studentsto basi ¢ aspects of
poultry husbandry, knowledgeof poultry anatomy/phys ology, management of different
categoriesof poultry, hatchery management, common poultry diseasesand their
control, management of pet birds, dogsand cats, rearing of laboratory animalslike
rabbit, miceand rat.

UNIT 1
INTRODUCTION TO POULTRY HUSBANDRY
Introduction

Thisunit providesfundamenta conceptsabout poul try husbandry including common
terms, scientific namesand current trendsin poultry industry. It also dealswith the
major constraintsfaced by the poultry industry.
Learning Outcomes
Thelearner;
< Differentiatesand select different typesof poultry
< Listsout thescientific namesof poultry
< Anaysesthe present situation of poultry industry and apply infield condi-
tions
Concepts
Poultry related term

® Poultry—includes avian species like chicken, duck, quail, turkey etc which

aredomesticated for economic purposes
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Parts of a Rooster

® Broiler—isayoung chicken usually
6-8weeksof ageof either sex with  sicie reaer
tmder meat, wft pl Iableg,nooth Main Tail Feathers
skin and flexible breast bone
catilage

Comb

B, Saddle g Cape

Shoulder
Y Wing Fromt
/W mg Bow

® Chick —Young one of chicken of
either sex from 0—8 weeks of age.

Lesser Fluff

® Grower —chicken of 9-20 weeks S g
of age o SR
® Layer —chicken of 20-72 weeks Fig. 1. Body parts of arooster
of age

Scientific names of different species of poultry
Chicken — Gallus gallus domesticus
® Duck — Anas platyrrhynchos

Turkey — Meleagris gallopavo
¢ Japanese Quail — Coturnix coturnix japonica

Trends in poultry Industry-

Current scenario of poultry industry in Keralaand India- Refer current datafrom
reliable sources likewebsite of department of Animal Husbandry, Dairying and
Fisheries (http:// dahd.nic.in ), Kerala Animal Husbandry Department
(www.ahd.kerala.gov.in).

Livestock census 2012

According to the 19" livestock census (2012) of Indiathetota poultry popul ation
inthe country hasincreased by 12.39% over the previous census (2007) and the
total poultry inthe country is729.2 million numbersin 2012. Out of this95% are
fowls, 3% are ducks and the remaining 2% are turkeys and other poultry. The
poultry population ishighest in AndhraPradesh among the states of Indiain 2012
andtheposition of Kerdais8"with ashare of 3.33% of tota poultryinindia The
total poultry populationin Keralais24.3 million numbersin 2012. The poultry
population in Keralahas shown agrowth of 54.8% of that in 2007.

Basic animal husbandry statistics 2014

Accordingtothebasic anima husbandry and fisheries statistics (2014) thetota egg
productionin Indiais69731 million numbersand the per capitaavailability of eggs
reached 58 eggs per annum intheyear 2012-13. Nearly 94% of the production of

<>
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egg iscontributed by Fow! followed by Duck (3%) and other poultry birds (3%).
Thegrowthrate of egg productionregistered 4.9% during theyear 2012-13. Kerda
wasthe highest growth rate achiever among the States’UTsin the year 2012-13
withannual growth rate of 31.2%. Thelargest producer of eggisAndhraPradesh
which produces 32% of thetota egg production inthe country. West Bengal isthe
largest producer of duck eggsinthe country. The per capitaavailability of eggsin
Keraais63 eggsper annumintheyear 2012-13. Nearly 45% of themeat produced
inIndiaiscontributed by Poultry. Themeet production from poultry ishighestinthe
State of AndhraPradesh with 0.499 million tonnesper year.

Merits and demerits of poultry rearing

Merits
1. Low capitd investment

Easy torear and handle
High demand and nutritiveva ue of egg and meat
Intermsof nutrient content of products
Possibility of making many va ue added products
Back yard rearingis possiblewith meager expense
Spaceand labour requirementsareless
Religioustaboos are not much affected

9. Early marketing age of broilersfetch quick returns
Demerits

1. Nonavailahility of sufficient highquaity chicks

2. Highcostandlow availability of feed ingredients

3. Lackof properly organized marketing channels. Even asingle day’s delay
inmarketing of broilerswill lead to hugelossin profit.

4. Lack of organized modern abattoirs. Most of the chicken meat issoldin
liveform.

5. Risk of diseasesincluding zoonotic diseases

6. Among poultry only chickenisreared commercialy inlargescae. Other
speciesof poultry areunder utilized.

© NS Ok~ WD

7. Only afew peopleareinvolvedinlargescaepoultry farming
Problems faced by poultry industry in Kerala
1. Lackofsufficient land for starting poultry farms — Kerala is a thickly popu-
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lated state and poultry farms could be started only at sufficient distance
fromhuman dwelings.

2. High cost of labour — The labour cost is very high in Kerala compared to
other statesof India.

3. High feed cost— Chicken is simple stomached and most of the poultry feed
ingredientsare human food too. Being aconsumer statethe cultivation of
cropsislessin Keralaand so thefeed ingredients areto be brought from
outside. Thisnaturally increasesthefeed cost.

4. Lack of interested farmers — The people of Kerala are generally highly
educated and they prefer white collar jobs even at alesser monthly in-
come.

5. Under utilized duck population — Even though many inland water bodies
suitablefor low cost duck rearing areavailablein our state, rearing of ducks
isnot commercially devel oped.

6. Reducing numbers of backyard poultry units — The backyard poultry units
which werethe strength of poultry productionin Keralaarea so reducing
fastin numberswith thereducing landholdings.

7. Lack of proper extension activities- Peopleare not sufficiently aware about
the modern methodsto rear small numbersof chickenin partial confine-
ment without caus ng serious damageto thevegetation. Such technologies
arenot easily accessibleat low cost.

8. Reduced availability of quality cross bred chicks — Cross bred chicks suit-
ablefor profitablebackyard rearing arenot easily availablefromreliable
SOUrces.

Practicals
1. Body parts of adult chicken

Aim - Toidentify different body partsof chicken
Materialsrequired - Livechicken, charts, picturesetc.

Procedureand demonstration - lllustrate the picture of chicken and label the
body parts.

Activity - Thestudents should identify the body parts of presented live chicken.
Assessment activities

Prepareachart asass gnment showing the pi ctures and scientific namesof chicken,

duck, turkey and quail.
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TE Questions

1.

Chicken of 9-20 weeks of ageiscalled (1 score)
(a.chick b.grower c.layer d.broiler)

Thescientificnamesof somebirdsaregivenwrongly. Makesuitablecorrections
(3 score)

a. Chicken— Meleagrisgallopavo
b. Duck - Gallusgallusdomesticus
c. Turkey— Anasplatyrrhynchos

Poultry industry in Keralais not developed well compared to other southern
states. Describethereasonsfor this. (4 score)

Thediagram of acock isgiven below. Labed the marked body parts.(4 score)

(1 score)

Correct thefollowing sentencesif needed by making changesinthe under
lined part only (3 score)

a) Broilerisachicken of 20-72 weeksof age
b) Purebred chickenaresuitablefor profitablebackyard rearing
c) Thetota poultry populationinindiain2012is937.4 million numbers.

A debateis conducted in your class on the merits and demerits of poultry
rearing. Thegroup standing against poultry keeping rai ses pointssuch asrisk
of diseasesincluding zoonotic diseases, lack of interested farmersetc. State at
least 6 points supporting poultry keeping for the debate. (3 score)

According to 19" livestock census(2012) of Indiathetotd poultry population
in Keralais———million numbers. (1 score)

The per capita availability of eggs per annum in India in the year 2012-13 is —
(1 score)
a) 63 b) 47 c) 58 d) 35
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UNIT 2
ANATOMY AND PHYSIOLOGY OF POULTRY

Introduction

Thisunit dedlswith basic anatomy of digestive, reproductive and respiratory systems
of poultry. Learnerswill understand the concepts of feather types and bones of
chicken. Thephysiology of egg formation, moulting and bleaching areal so dealt
with.

Learning Outcomes
Thelearner;

< Illustrates andidentify the structure of digestiveand reproductive system
of chicken

< Explainsthefunction of digestive, reproductive, respiratory systemsand
skinand feathers of chicken

< Describesdifferent stagesof eggformation
< Practisesproper light management inlayers
< Assessesthe production capacity of layers
Concepts
Major organ systems of chicken
Digestive system
Chicken hasasmpl e digestive system which depends on enzymesfor digestion.

M outh - Mouth does not have lipsand teeth. These partsare replaced by beak.
Tongue has the shape of barbed head of an arrow.

Oesophagus - It connects pharynx and stomach. Crop is a diverticulum of
oesophagus and hasthe function of storage of food materials.

Somach - Oesophagusopensinto glandular ssomach called proventriculuswhich
inturn opensinto muscular ssomach called gizzard. Glandsin proventriculus secrete
gadtricjuicethat aidindigestion. Thick powerful musclesof gizzard helptogrind or
crushfood particles. The processisaided by the presenceof grit.

Liver and pancreas - Bile produced by liver helps in the absorption of fat.
Pancresticjuice hel psin enzymatic digestion of starch (pancrestic amylase), protein
(trypsinand chymotrypsin) and fat (pancrestic lipase).
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Small intestine- Thesmall intestine hasthree parts namely duodenum (U- shaped
loop), jgunum andileum. Out of theseonly thefirst part can bedistinguished easlly.
Enzymes produced in intestinal wall complete the digestive process. Minute
projectionscalled villi intheintestinal wall helpin rapid absorption of nutrients.
Digestion and absorptionin smdl intestineareextremely rgpid and takeplaceinless
than three hours.

Caeca - They aretwo blind pouches seen at the junction of small intestine and
rectum on either sideand areusualy filled with faecal matter. In adult birdssome
digestion of fibre may take placein the caeca

Cloaca- Thelargeintestineisvery short and consists of ashort rectum leading to
cloaca. Urineisdischarged into cloacaand excreted with faeces. Cloacaopensout
asan externa opening caled vent.

y Esophagus

Precrop Esophagus

duodenum (loop)

Fig. 3. Digestive system of fowl

Reproductive system

Male Reproductive system

Thereproductive system of male consistsof two bean shaped yd lowish whitetestes
situated high upinthe abdominal cavity, vasdeferensand papillae or rudimentary
copulatory organ located in cloaca.

Female Reproductive system
Consist of ovary and oviduct, only left one devel ops and becomefunctional .

Ovary- islikeabunch of grapeswhich containsimmatureovacaledfollicles

Oviduct-isalargefolded tube occupying | eft side of abdominal cavity. Oviductis
dividedintofiveregionsvizinfundibulumor funnel, magnum, isthmus, uterus/shell
gland and vagina.
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a Infundiblum - receivestheyolk from the ovary

b. Magnum - secretesthethick albumen or white (largest part of oviduct)
C. Isthmus- secretesthe shell membranes

d. Uterus - secretesthe shell and shell pigment, also called shell gland

e. Vagina- hold theegguntil itislaid

Reproductive Tract of the Laying Hen
_ Ovary Oviduct
Magnum
T f
A ;
% P Uterus or Shell Gland
| A o |
e 115 e S - ) 4 | ——
e I A
poraan piyme N\, - Isthmus. \
Infundibulum ) b
"
Cloaca —
Large Intestine

[

Fig. 4. Female reproductive system of fowl

Respiratory system - Consistsof lungs, air passagesand air sacs. Thelungsare
closdly attached to theribsin the upper portion of thoracic cavity. Therearefour
parsof arsacsand asngleinter-clavicular arsac. Airsac hdpsintemperature control
of thebody and movement of air inthelungs. Thesound producing structureinbirds
issyrinx. Birdshave specid typesof bonescaled pneumatic boneswhich arehollow
and connected to theair sacsof respiratory system. Eg - skull, humerus.

Contour feather

Skin —The skin is relatively thin and free of secretory
glandsexcept ail/preen gland/uropygia situated onthe
upper portion of tail. Chicken has no sweat glands.
Comb, wattles, ear |obes, spur, scalesonthelegsand
toes, claws and beak are specialized structures
associated with skin. Yellow colour of skinisdueto
carotenoid pigment and black colour isdueto melanin.

Feathers- feathers help to protect birdsfrom external
injurieskeep body warm and helpinflight. Festhersare
arranged indefiniterowscalled feather tractsor pterylae. ,
Threetypesof feathersarepresentin birds /

Flumule

Filoplume
1

Fig. 5. Types of featdwers

&
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a. Contour feathers- largefeatherspresent onthebody likeflight feathers
on thewing and body

b. Filoplumes-intermediatetypeof feathers.

c. Plumules- aresmall down featherswhich function asinsulative covering
to retain body temperatures.

Egg formation

Yolk isformed insidethefolliclesof ovary from contentstransferred from blood.
Thefollicular membraneiswell supplied with blood vessel sexcept at apoint caled
stigma, throughwhich ovulation takes place. After ovulationthe yolk isreceived by
theinfundibulum andit remainintheinfundibulumfor 15 minutes; fertilization takes
placeininfundibulum. In magnum abumen or egg whiteissecreted around theyol k.
Itisformed asdifferent layersdueto turning, twisting and addition of water. It takes
around 3 hoursin magnum. Inighmus, shdl membranesareformedwithin 75 minutes.
Inside uterus shell isformed around the a bumen, mainly from cal cium carbonate
secreated by uterine glands. The posterior part of uterus secretesathin covering
over theshell called cuticle. Theegg remainsfor long period in uterus; around 21
hours. Egg isthen passed to vagina, turns 180 degrees so that whenlaid largeend
comesfirstwherean air cell isformed asair entersinto egg dueto atmospheric
pressure. The process of egg layingisknown asoviposition.

/ i
4 Shell Membrane
Formation

magnnm

Fig. 6. Egg formation

Effect of light on egg formation

Birdsarevery sendtiveto photoperiod. The photoperiod required for layer chicken
is16-17 hours per day. After transferring to layer house after 20 weeks of agethe
light can beincreased at arate of 15 minutes per week to reach 16 hours of total
photo period. Grower birds should not be given increased photo period asit may
cause precoci ous sexua maturity and lay poor quality eggs. Whensunlight fallson
theretinaof thebird, therewill be rel ease of gonadotropinsrel easing hormones

&
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(GnRH) from brain which will then release FSH and LH from pituitary. These
hormoneswill hepinthemeaturation of follidleand then ovulation. Following ovultion,
ovum reachesoviduct whereit will betransformed into afully formed egg.

Moulting and bleaching

Moulting - Theact of sheddingand renewa | =
of festhersinbirdsiscaled moulting. It normelly |3
occursonceinayear. Fowlslosetheir festhers |
in adefinite order starting from head, neck,
body, wingandtail. Good layersstart moulting
lateinthe season and completemoulting faster
(lateandfast moulters).

Bleaching- Pigmentsarelostindefiniteorder |
mainly inyellow skinned birdsstarting from |

vent, earlobe, beak and shank, thisiscalled Fig. 7. Moulting

bleaching. After the bird stops production the pigment reappearsinthesimilar order.
The pigmentsfrom body of chicken are used for forming egg yolk and so asmore
and more eggs are being laid, more pigments are lost and thus bleaching isthe
indication of production ability.

Practicals

Identification of digestive system of chicken

Aim- Dissect the chicken carcass and i dentify the body parts
Materialsrequired- Deskinned chicken carcasswithout head and shank, scissors,
bone cutter, dissectiontray, surgica gloves

Procedure and demonstration

a) Placethedeskinned, head and shank removed chicken carcassinadis-
section tray facing the breast bone upward and dislocate the hip joints.

b) Cut openthebreast boneby passing the scissorsthroughitsborderson
either sides.

¢) Removethe breast bonewith the help of abone cutter

d) Takeout organslike heart, liver and gall bladder from the carcassfor
proper view of other organs.

e) ldentify the parts of digestive system starting from oesophagus, crop,
proventriculus, gizzard, duodenum, pancreas, small and largeintestine,

double caeca, cloacaetc.
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Assessment Activities

1

Collect the specimens of digestive and reproductive system of chicken
from nearby daughter house and |abel the parts.

TE questions

1.

2.

Draw the structure of digestive system of chicken and |abel the parts
(6 score)

Thesound producing structureinbirdsiscalled (1 score)
a larynx b.syrinx c.pharynx d.trachea

Isthmus, infundibulum, uterus, magnum and vagina are parts of hen’s re-
productive system. Arrangethemin structural order (2 score)
Describethefunctionsof infundibulum and magnumin egg production

(3 score)
Inalayer farm somebirdsare showing shedding and renewal of feathers.
|dentify the processand write about it. (3 score)
Select thegland whichisnot present in chicken.
(uropygia gland, sweat gland, preen gland, oil gland) (1 score)
How will you respond to a poultry farmer’s question of “How anegg is
formed”. (5 score)

During dissection of afemal e chicken, after taking out theintestines, you
happened to see afolded tube like organ occupying left side of the ab-
domina cavity.

(&) Identifytheorgan

(b) Describeitsfunctions (5 score)
Matchthefollowing (5 score)
a) Caeca - Storageof food

b) Gizzad - Villi

¢) Smdlintestine - Bile

d) Liver - Grit

e) Crop - Twoinnumber

- Glandular somach

10. Inalayer farm you have observed that the birds arelosing pigmentsfrom

their skin.
a) What isthisprocesscalled? (1 score)
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b) How itisrelated to production? (2 score)
11. During afarmvisit you happened to seethat thelayer birdsaregiven 10
hoursof photoperiod.

a) How will thisaffect the egg production of birds? (1score)
b) What isthe normal photoperiod required by layers? (1 score)
c) Writeontheeffect of light on egg production. (3 score)

12. Whiledoing the dissection of achicken carcassyou came acrosstwo bean
shapedydlowish  white organssituated high upintheabdominad cavity.
Which arethese organs? (1 score)
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UNIT 3
FEEDS AND FEEDING OF POULTRY

Introduction

Knowledge about BIS standards of poultry feed isnecessary for formulating feeds
for different categoriesof chicken. Thisunit fulfillsthisconcept. It a so comprises
thetopicsof feeding systems, feed requirements and equi pment.

Learning outcomes

Thelearner;

< Appliesthefeed standardsfor the preparation of poultry feeds

% ldentifiesthelocally available poultry feed ingredients

% Sdectsand Practise suitablefeeding system for poultry

% Assessesthefeed efficiency and add appropriate feed supplementsand
additives

% Selectssuitablefeedersand waterersfor different age groups of poultry

% Cdculaesthetota feed requirement for different typesof chicken

Concepts

BIS specifications for poultry feed (1S 1374: 2007)

Requirement for
o Broiler feed Layer feed
Characteristic
Pre- Starter | Finisher | Chick | Grower Layer Legyer phase
starter phase | 11
SL Age of birds lto7 |8to2]1 | 22days | Oto8 | 91020 | 21 to 45 4610 72
No. BE ORI days days | to finish | weeks | weeks | weeks weeks
Moisture %
1 (Max) 11 11 11 11 11 11 11
Crude protein .
2
2 % (Min) 23 22 20 20 16 18 16
Metabolisable
3 | energy 3000 3100 3200 2800 2500 2600 2400
Kcal/kg (Min)
4 | Salt % (Max) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Aflatoxin B1 5
5 (prib) Mix. 20 20 20 20 20 20 20
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In addition to this, BIS standards al so specify the amounts of crudefibre, ether
extract, acid insoluble ash, various vitamins, minerals, essential amino acidsand
harmful substancesin poultry feed. Extracalcium sourceintheform of shell grit or
limestoneat about 4-5 g per bird per day isadvisedinlayersbothinphasel and 1.
Poultry feed ingredients

Poultry feedsare commonly prepared by using feed ingredientslikeyellow maize,
ground nut cake, gingely ail cake, ricepolish, wheet bran, fish med, unsated dried
fish, tapioca, soybean mea, mineral mixture, vitamin mixture and salt. Thesefeed
ingredients may be classified asenergy, protein, minera and vitamin rich sources.
Feed formulationisthe mathematica exerciseof establishing ablend of ingredients

that meet the bird’s nutrient requirements. The following points must be considered
for doingthis.

» Thenutrient requirementsof thetypeof bird (chick, grower etc) for which
therationisformulated.

» Avalableingredientsfor feed production
* Nutrient levelsand cost of theseingredients
Feeding systems and forms of feed

1. Adlibitumfeedingor full feeding— In this system, feed is made available at
al timesinfront of thebirdsso that they can consume asmuch asthey want at
dltimes

2. Restricted feeding—This is a method of controlled feeding. This can be
Practisedin severa ways. (1) Thesupply of total quantity of feed per day can
berestricted (11) Thefeeding time per day can berestricted. (111) Thebirds
may befed on alternatedaysonly (IV) Skip aday feedinginaweek. (V) The
content of mgjor nutrients can berestricted quantitatively.

Restricted feedingispractised in growersand broiler breeders. Restriction of
20% iscommonly allowed for broiler breeders. For egg type growers 7-8%
feed restrictionismaximum. Never gpply feed restriction during stress.

The advantagesof feed restriction are: @) Delayed sexud maturity and thereby
anincreasein egg weight. b) Low fat deposition and so low body weight at
laying c) Low feeding cost d) Feed restriction during growing period leadsto
better livability during laying period

3. Phasefeading- Thisis asystem of feeding followed in layers. In this system,
the entire laying period (21-72 weeks of age) isdivided into two or three
phases. In BISstandardsfor layers, feed requirementsaregivenfor two phases.

&
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Phasel (21 -45weeksof age) - Duringthefirst phasethe nutrient requirements
aremore asthe egg production and egg weight areincreasing.

Phase 11 (46 -72 weeks of age) - As the bird continues laying, the egg
production gradually reduces and the nutrient requirementsreduces. Sothe
nutrient content of feed can beregul ated accordingly. Phasefeeding doesnot
improvetherateof lay. But it lowersthe cost of producing eggs by reducing
thefeed cost in second phase.

Forms of feed

Poultry rations are available in mash or pellet forms.

1. Mash form - Birds find finely ground mashes unpalatable. So the feed
ingredients are ground to amedium particle sizeto form mash feed. But some
ingredientslikericepolishwill beinfindy ground form only. Sotherewill be
selection of ingredientsby the birds. They will pick out thelarger cered grain
particlesfromthemashfirgt, leaving thefiner materia.

2. Pdletform—The mashis compressed into cylindrical pellets by running through
pelleting machine using heat, moistureand pressure. Theadvantagesof pdlets
are,
a. Feedwastageisreduced
b. Reducelabour for feeding
c. Sdectiveconsumption of ingredientsiseliminated.
d. Feeddustinessisreduced.
e. Peleting destroyssomebacteriainthefeed.
Thedisadvantagesof pdlletsare:
a. Itisexpensveto pellet themashfeed.
b. Pdletfeedingincreaseschanceof cannibalism.
c. Itcannot befedtoyoung chicks.

Feed efficiency and feed additives

Feed Efficiency or Feed conversion ratio (FCR)
(1) Feed efficiency in broilers

Feed efficiency or efficiency of feed conversionindicatesthequantity of feed required
to put up aunit livebody weight in broilers. For broilers, afeed efficiency of 1.8-2.0
kgfeedto put onekglivebody weight isconsidered asoptimal.
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(2) Feedefficiencyin layers: It can betold in two ways.

a) Feed efficiency per kg egg mass — This is the quantity of feed in kilograms
required for producing onekilogram of egg. Thistakesinto consideration
of thefeed intake, egg weight and egg production.

FCR (per kg egg mass) = Kg of feed consumed / Kg of egg produced
A vaueof 2.2 or lessisadvantageousto thefarm.

b) Feed efficiency per dozen eggs- Thisisthequantity of feed inkilograms
required for producing one dozen of eggs. Thistakesinto consideration of
thefeed intake and egg production.

FCR (per dozen eggs) = Kg of feed consumed / (Total eggsproduced/ 12)
A vaueof 1.5 or lessisadvantageousto thefarm.

Sincefeed involves 70 % of the cost of production, feed efficiency determines profit
margin aso. Thefactorsinfluencing feed efficiency are genetic potentid, qudity of
feed, growth promoters, climate, floor spaceetc.

Feed Additives

Feed additives areany intentionally added ingredient not normally consumed as
feed by itself, whether or not it hasanuitritive value, which affectsthe characteristics
of feed or animal products. These feed additivesimprove physical appearance,
consstency, nutritivequality, shdf life, sometimesnutrient avail ability and texture of
diets. Feed additivescan be of two types- nutritivefeed additivesand non-nutritive
feed additives

Nutritivefeed additives: Vitamins, trace mineralsand amino acids are essential
nutrients. However, the natura feed ingredients sometimesare not ableto provide
these essential el ementsin adequate quantity in thefeed. Hence, it isneeded to
supplement vitamins, traceminerdsand amino acids. Thesearecdled nutritivefeed
additives or sometimesfeed supplements.

Non-nutritivefeed additives: They arefeed additives having no nutritivevalue.
They includeprebiotics, probiotics, acidifiersand pH optimizers, antioxidants, feed
enzymes, toxin binders, herba products, antibiotic growth promoters, anticoccidids,
emulsifiers, flavours, carotenoidsetc.

Theuseof antibiotic growth promotersare not recommended in poultry feed. The

reasonsarethe presenceresiduesof antibioticsinanimal productsand devel opment
of bacterid resistance.
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Feeders and waterers

Different types of waterers

For young chicks, fountain typeor pan and jar waterer isused. It isusualy made of
plastic. Thejar ishavingasmall hole at about 2cm from the edgeto maintain the
water level. After oneweek of age automatic watering systemsmay beused. They
may be automatic troughs, hanging waterers, cup waterersor drip nipples. The
troughisusualy V-shaped, height adjustableand long with avalvefitted at oneend.
Hanging waterers areround waterers made of plastic that hang fromtheceiling. A
bell shaped domeenclosesavaveto maintain adesignated level of water inthe
circular pan. They may beraised or lowered by changing thelength of the suspension
cord. Cupwaterersaresmall drinking cupsattached to vertica or horizontal pipes.
Drip nipplesaresmall valves operated from below by the chicken. It allowsthe
water to run down thethroat asthe bird extendsits neck. A plastic basin with a
detachablewiregrill fitted over itisacommon type of adult waterer seeninsmall
farmsinour country.

Different types of feeders

Thefirst feed isspread over large, flat and shallow feeders. It may have aheight of
2.5-5cm at the edges. Chick box lids or feeder lids can be used for this purpose.
Thisisused for chicksbelow 5 days of age. After that hand feeders or automatic
feeders may be used. Hand feedersmay belinear trough feederswith ared or grill
over it to prevent feed wastage. Trough feeders are usually used for chicksand
young growers. Another type of hand feeder istubefeeder. Thesearelargetubes
with apan at the bottom. Thefeed flowsfrom the tubeto the pan from which the
birdsesat. Tubefeedersare usualy suspended fromthe cellingand areusualy used
for larger birds. Automatic feeders consist of apan or trough fromwhich thebirds
eat and amechanism for automatically transferring feed from acentral hopper to
these pansor troughs. It may be of several types. Astheflock growsthefeeders
should beraisedto maintain level of the bottom of thefeeder at thesameheight as
the back of the chickens.

Feed requirement for chicken
Average requirement of total feed for chicks, growers, layersand broilers
Total feed consumption of broilers:

From O to 6 weeks of age- 3.5kg/ bird
From Oto 7 weeksof age- 4.7 kg/ bird
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Total Feed consumption of layers:

During laying period (21 - 72 weeks of age) — 41 kg / bird
During growing period (9-20 weeks of age) — 6 kg / bird
During chick period (0-8 weeksof age) —2 kg / bird

-

-

Feeding and watering o
Linear feeder with wire grill top

equipment
Fig. 8. Equipment for poultry houses

Practicals
Poultry feed ingredients

Aim- Identify common poultry feed ingredientsand classify them asenergy, protein
and mineral rich sources.

Principle- Energy sourcesinclude carbohydraterichingredientslike cereals(rice,
wheat, maize, bajra), their byproducts (rice bran, whest bran, rice polish, wheat
polish), tubers (tapioca) etc. Protein sourcesinclude oil seed cakes (coconut cake,
ground nut cake, gingdly oil cake), animal protein sources, pulsesetc. Minera rich
componentsincludeshel grit, minera mixture, sat etc

&>
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Procedure
a) Callectlocdly availablepoultry feed ingredients properly

b) Sort and group them asenergy, protein and mineral sourcesand preparea
tableof contents

¢) RecordtheCPME and cost of thefeed ingredients

Poultry Feed Ingredients
Cereal grains /E

-l I " L]
Yellow maize Dried tapioca

Plant protein sources

Blood meal

Mineral Suppliments.

\

Bancneal Soybean meal Gingelly oil cake
Fig. 9. Poultry feed ingredients
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Assessment activities

1. Collectlocdly availableingredientsused for the preparation of poultry feeds
inindividual transparent plastic coversor bottles and label it

TE questions

1. Completethefollowing table showing the BIS specificationsfor layer feed
(4 scores)

Sl. | Characteristic | Chick | Grower |Layer phase | | Layer phase Il
No.
1 | Crudeprotein 20 - 18 -
% (Min)
2 | Metabolisable - 2500 - 2400
energy Kcal/kg
(Min)

2. Your neighbour isrunning alayer farm. Now thebirds are of 10 weeks

age.

a) Which system of feedingyouwill suggest for thesebirds? (1 score)

b) What are the advantages of thissystem? (3score)

) Writeany two waysto implement that system (2 score)
3. Theoptimum FCR for a profitable broiler farm should be between

a) 18-20 b) 2.0-22 c)22-24 d)24-25

(1 score)

4. You are conducting adebate on formsof feed. The group opposing pellet
feed raises pointssuch as; it isexpensiveto pellet the mash feed, pellet
feeding increaseschance of cannibalism, it cannot befed to young chicks
etc. Writeat least 4 points supporting pellet feed from your side.

(4 score)
5. Expandtheabbreviations. () BIS (c) FCR (2 score)
6. Comparethefollowingterms (4 score)

a) Nutritivefeed additives , non-nutritivefeed additives
b) Adlibitumfeeding, restricted feeding
7. Correct the statementswithout changing the structure of the sentence.

&>
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@ Coccidiostats are feed supplements added to poultry dietsto prevent
Sdmondloss.
(b) A 40%feedredtrictionisusudly practisedin caseof layer birds.
(4 score)
8. Cdculatethetota feed requirement for rearing 100 day old layer chicksup
to 72 weeks of age. (4 score)
9. Your neighbor isstarting apoultry farm and wantsto know about the dif-
ferent types of waterersthat can be used. Give him adescription about it.

(5 score)

10. The use of antibiotic growth promoters are not recommended in poultry

feed. Givereason (2 score)
11. Whichisthecommonfeeding systemfollowedin layers? What istheadvan

tage of thissystem? (2 score)
12. Which of thefollowing isnot anon-nutritive feed additive? (1 score)

a) prebiotics b) flavours

¢) herbal products d) aminoacids
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UNIT 4
MANAGEMENT OF CHICKEN

Introduction

Thisunit providesdl thefundamenta concepts of generd management of different
age groups of chickenviz., chicks, growers, layers, breedersand broilers.

Learning outcomes
Thelearner;
+ Designsand construct astandard brooder for chicks
+ Practisesdebeakingin chicks
+ Differentiatesmaleand femalechick
% Explainsmanagement of grower chicken
Identifies good and poor layersfor selection and culling
% Explainspracticesfor producing good quality eggs
+ Sdectssuitablemating system for chicken
+ Describestheimportanceof artificia inseminationin chicken

g3
2

*

+ Practisesrearing of broiler chicken

Concepts
Management of Chicks

The chicks are transferred to the pen in the brooder houseimmediately after
hatching and reared there for 6-8 weeksof age. Chick feed containing 20%
protein can begivento thechicks.

Brooding isthe period in which chicks are given warmth fromday oldto 4 - 5
weeksof age.

Rearingisthe period from 5 to 8 weeks of age.
Brooding

Chicksrequire supplementary heat till they grow feathers. Therearetwo methods
of brooding.

1) Natural brooding- When the eggs are hatched out under a hen, she will
take care of the chicks. Usually a broody hen can take care of 12-15
chicks. The natural method i sused when only afew chickshaveto beraised

each year.
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2) Artificial brooding - brooding without the use of ahen, using abrooder,
wherethe heat is provided by electricity or kerosene or gas. Incandescent
bulbs, Infra-red bulbsor Liquefied petroleum gas (L PG) arethe usua sources
of heat. A large number of chickscan be brooded at any time during the year.
Artificial brooding can be donein two ways.

A) Floor brooding - indeep litter houses.
B) Cageor battery brooding - in electrically operated brooder batteries.

Brooder set up
A) FloorBrooding

Unitsof 250 chicksareidedl for efficient management. A good litter isspread onthe
floor a 6-7 cm depth. Chick feedersand waterersarea so placed onthelitter. The
food may begivenfor thefirst 2 or 3 days on paper spread under the hover. The
size and number of the hovers depends on the number of chicksto bebrooded. A
hover with 1.0 m diameter issufficient for 250 chicks. The hover can beplaced at
appropriate height from thefloor either by hanging it from theroof or by placing it
over bricksor stones so that chickscan goinand out easily. Hover isnot necessary
wheninfrared bulbsare used. For thefirst few days (oneweek) achick guard may
be placed around the brooder, 2 feet apart, to prevent thechicks fromwandering
away from the heated area. The feeder space requirements for chicks are as
follows

0-2weeks - 2.5cmperchick

2-6 weeks - 4.5cmper chick
Just Right Too Drafty
& contented peep and evenly When the chicks chirp and
distnbuted chicks around the wedge behind the howver, there

hover indicates comfortable 15 a draft
condibions

Too Hot

If the chicks move away from

the head source and are drowsy,

the temperature is too warm
" "=

Too Cold
If too cold the chicks will charp
and pile up under the hover

Fig. 10. Distribution of chicksin brooder
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Clean cold water should bemadeavail ableto chicksat al times.

Temperaturein brooder: Temperaturerequired for broodingis1watt/chick. The
number of bulbsto be used depends on the number of chicksto be brooded. One
Infra-red bulb of 250 wattsis sufficient for every 250 chicks. Position the bulb 50
cm abovethelitter. A gasbrooder ismore useful at placeswhere dectric supplyis
not reliable. Brooding chicksrequire
aminimum temperature (in degree
celcius) of 35, 32, 29 and 26 during
1, 2 39 and 4" weeks of age
respectively. By about 4 to 5 weeks
of age, the chicks usualy do not
requireextraheat unlessitisvery cold.
The warmth as measured by
thermometer at 5cm (2inches) above
thefloor level should bechecked every -
day. Thedistribution of chicksunder Fig. 11. Brooder set up

the hover is a better indication of

warmth than thethermometer. If the chicksare active, busy eating and drinking, it
indicatesthat thetemperature under the hover iscomfortable. If they feel too warm
they moveaway. If thetemperatureisbel ow optimum, the chickshuddle together
benesth the source of hest.

B) Battery Brooding

The brooding compartments are built in tiers, one above the other. Each
compartment containsabrooder or hover. Thefloor of thecompartment isof wire
net and has adropping board/tray. Removablefeeding and watering troughsare
attached to the compartments. Therequirements, feeding, watering etc. aresimilar
tofloor type. Thefloor spaceis1 squarefoot for 6 chicksupto 4 - 6 weeksof age.

Management Of Chicks In A Brooder:

i) Adjust temperature asper requirement of chicks

ii) Avoid dampness.

i) Providebalanced standard mash. K eep chick hoppersfilled
iv) Keep provisonfor entranceof freshair

V) Provideclean, freshwater. A chick requiresawaterer space of 0.6 cm for
thefirst 2weeks, and 1.3 cm thereafter until 8 weeks of age.

Vi) Sanitation and hygiene- brooder house should be cleaned and disinfected
before placing thechicks. Clean thebroodersincluding feed hoppersdaily.

&
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A foot dip with disinfectant should be provided at the entrance of the
brooder house.

vii) Avoid overcrowding asthiswill lead to slow growth and mortality. On
deep litter, chicks require 250-300 cm?upto 4 weeks of age, and 700
cm?from 4- 8weeks.

viii) Avoid entry of cold, windandrain.

iX) Ingpect chicksdaily for dbnormalities, and contact aveterinarianif needed

X) Follow aregular vaccination programme. VVaccination against common dis
eases like Marek’s, Ranikhet, Fowl pox etc should be given at proper
time.

xi) Dewormingisto bedoneat regular intervals.

xii) Debeaking and dubbing can bedoneat day old age, if necessary. By about
5weeksof age, thechicksdo not requireartificia heat and the brooder is
removed from them.

Dubbing: Theprocessof trimming or removing the comb and wattles of breeder
malestoimprovetheir virility and vigour.
Preferably doneat day old age.

Debeaking: Itisthetrimming of theends
of theupper and lower beaks by ared-hot
blade which cuts and cauterizes in one
movement. If it isdone at an early age
preferably at 2 weeks of age, it reduces
stressfor life, caused by feather-picking
and cannibaism. Itisoften donewith the
hel p of an el ectric debeaker - an equipment
designed and constructed for debeaking
poultry by meansof an electricaly heated
steel blade which would cut and
cauterize the beak at the same time,
preventing haemorrhage. Somewithinthe
chickenindustry damsthat begk-trimming
isnot painful, whereas others argue that
the procedure causes chronic pain and .

discomfort, and decreasestheability to est Fig. 13. Debeaked chick
or drink
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Sexing of chicks: Chick sexingisthemethod of distinguishing the sex of chicken,
usually by atrained person called achick sexer. Chick sexing ispractised mostly by
largecommercid hatcheriesto separatefema echicksfromthemaechicks. Different
segments of the poultry industry, sex chickensfor variousreasons. In farmsthat
produce eggs, mal esare unwanted; for meat production, separatemaleand female
linesfor breeding are maintained to produce the hybrid birds, that are sold for the
table. Thetwo chief methods of sexing chicksarefeather sexing and vent sexing.
\ent sexing, involves squeezing the feces out of the chick, which opens up the chick’s
vent slightly, allowing the chicken sexer to see if the chick has a small “bump”, which
would indicatethat the chick isamale. Feather sexing can bedoneonlyin strains

that would produce 9 ow-feathering maesand fast-feathering females.
Management of growers - (9-20 weeks)

The period after brooding till sexua maturity is referred to as growing period
Space requirement and general management

Provide additional floor space, feeder space and water space for growers. No
artificid light isrequired during thisstage. Grower mash containing 16% protein can
befed from 8 weeksof age. Linear feederswith grill or tubefeeders can beused for
growing chicken. Thefeeder space requirements for growing chicks is 10 cm
per bird (considering both sides of thefeeder). If tubefeedersare used, provide
1 tubefeeder of 25 kg capacity for 50 birds. The level of mouth of feeder should
be in line with the back of the bird or dlightly higher. Water can begivenin
basinswithgrill or inwater channel sconstructed onthesidewadls. Fifty birdsrequire
two4 litrebasinsfor watering. Thewater spacerequirement is2-2.5 cm per bird if
linear waterersareused. Water should beavailableat al times. Birdsarevaccinated
and dewormed routinely. Thegrowing pulletsshould beremoved to laying house
about 2 weeks before they start laying. The floor space requirementsare as
follows: For light breeds — 950 cm?, for heavy breeds — 1350 cm?

Management of layers

At 18 weeks of age all under grown pullets are to be culled and disposed
off. Careful selection at thetime of housing enablesbetter returnsand fewer culls
later. The birds can either be reared in the same house where it was grown or
transferred to laying house. The spacerequirement of laying chickenisasfollows:

Light breed - 1950 cn?,; Heavy breed - 2300-2800 cm?
Thelaying startsat 20 weeksof age. Egg production ishigh and economical up to
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72-75weeksof age. A profitable poultry operation requires good stock, good feed
and good management. For producing table eggs, never put or rear males. Only for
producing hatching eggsmal es can beincorporated. Artificia light stimulateseggs
production. A hen should have 16 hourslight including theday light. A good quality
layer mash should be provided to thelaying birds. Thefeed may begivenin linear
feed troughsor inhanging feeders. Provide5 hanging feeders, each 50 cmin diameter
with 20-25 kg capacity for 100 layers. Shell gritintheform of oyster shell or
ground lime stone must be available to layers at al times. Chopped green
leavescanaso befed. It suppliesvitamins. Fresh clean water should begivenall
times. Water space of 2.5 linear cm per bird should be provided. Layers on deep
litter must be provided with nests. Onebox issufficient for every Slayers.

Summer Management

When the laying housetemperatureisabove 32.3°C birds are uncomfortable
andfeed consumption is greatly reduced. Over 37.8°C themortality rateisrather
high. During summer, provide clean cool water at all times. Crushedicemay be
providedinwater. Plant shadetreesaround the poultry houses. Reducethickness
of old built uplitter. Givevitamin supplement (ascorbicacid). Roof insulationand
covering thewalls of the houseswith gunny bags soaked in cool water are other
methodsto reducethe poultry housetemperature.

Factors influencing egg production

Typically, alayer’s production cycle lasts just over a year (52-56 weeks). During
the production cyclemany factorsinfluence egg production; therefore, the cycle
must be managed effectively and efficiently in order to provide maximum output and
profitability. Thefollowingfactorsinfluence egg production.

Breed. Thebreed of thelaying birdinfluencesegg production.

Mortality rate. Mortdity ratemay risedueto disease, predation or hightemperature.
Themortality rate of small chicks(upto e ght weeksof age) isabout 4 percent; that
of growers (between eight and 20 weeks of age) isabout 15 percent; and that of
layers (between 20 and 72 weeks of age) isabout 12 percent. Theaveragemortality
rate of aflock isfrom 20 to 25 percent per year.

Age. Birdstypically begin producing eggsin their twentieth or twenty-first week
and continuefor dightly over ayear. Thisisthe best laying period and eggstend to
increasein sizeuntil theend of theegg production cycle.

Body weight. Ingeneral, optimum body wei ght during thelaying period should be
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around 1.5 kg, although this varies according to breed. Underweight aswell as
overweight birdslay eggsat alower rate. Proper management and the correct amount
of feed are necessary in order to achieve optimum body weight.

Layinghouse. Thelaying houseshould bebuilt accordingtolocd climaticconditions
andthefarmer’s finances. A good house protects laying birds from theft, predation,
direct sunlight, rain, excessivewind, heat and cold, aswell assudden changesin
temperature and excessive dust.

Lighting schedule. Egg productionisstimulated by daylight; therefore, asthedays
grow longer productionincreases. In open houses, found commonly inthetropics,
artificia lighting may be used to increase thelaying period. When darknessfalls
artificia lighting can beintroduced for two to three hours, which may increase egg
production by 20 to 30 percent.

In closed houses, where layers are not exposed to natural light, thelength of the
artificial day should beincreased either in one step, or inanumber of stepsuntil the
artificial day reaches 16 to 17 hours, which will ensure constant and maximized egg
production. Effectiveday length should never decrease during thelaying period.

Feed. Nutritiond statusaffectsegg production. Fresh and cleanwater should dways
be provided, asalayer can consumeup to one-quarter of alitreaday.

Culling. Cullingistheremoval of undesirable (sick and/or unproductive) birds,
fromtheflock. Culling enablesahighlevel of egg productionto be maintained,
preventsfeed waste on unproductive birdsand may avert the spreading of diseases.

Climate. The optimal laying temperatureis between 11° and 26° C. A humidity
level above 75 percent will cause areductionin egg laying. When thetemperature
risesabove 28° C the productionand quality of eggsdecrease. Seasond temperature
increases can reduce egg production by about 10 percent.

Management factors. Effectiveand efficient management techniquesare necessary
toincreasethe productivity of the birdsand consequently increaseincome. This
entailsnot only proper hous ng and feeding, but a so careful rearing and good treetment
of thebirds.

Vaccination and disease control. Diseases and parasites can causelossesin egg
production. Vaccinations are administered to birds by injection, water intake, eye
dropsand praying. Clean and hygienicliving quartersand surroundingsmay diminae
up to 90 percent of all disease occurrences.
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Collection of eggs. Frequent egg collection will prevent hensfrom brooding eggs
or trying to eat them and will a so prevent theeggs from becoming damaged or dirty.

Culling of layer birds (differentiating good layers and poor layers)

Cullingistheremoval of undesirable (sick and/or unproductive) birds, from the
flock, to optimizeprofits. Therearetwo methodsof culling:

» Massculling, whentheentireflock isremoved and replaced at the end of
thelaying cycleand
» Sdectiveculling, whenthefarmer removesindividua unproductiveor sick
birds.
Culling enablesahighleve of egg production to bemaintained, preventsfeed waste
on unproductive birdsand may avert the spreading of diseases. Cullingispractised
on thebasis of outward appearance or availablerecords.

Culling on thebasis of moulting: moulting refersto shedding and renewal of
feathers. The pattern of moulting providessomeindication about thelaying capacity
of thebird. Good layers moullt |ate, compl ete moulting quickly, and may continue
laying even during moulting. Poor layers start moulting early, takealong timeto
complete moulting, and do not lay eggs during the moulting period.

Culling on the basis of appearance: The main phenotypic characteristics to
distinguish between agood layer and apoor layer are given below

Character Good layer Poor layer

Comb and | Full, red, waxy, warm, and velvet-like Dry, hard, cold, coarse and shrunken

wattles with white scabs

Beak well curved, worn-out and less yellow Very long, thin, sharp, pointed, yellow

Eyes Bright and alert Dull and sleepy

Ear lobes Full, waxy and velvet-like Shrunken, wrinkled and coarse

Pelvic Usually spread apart more than 2 fingers, | Practically close together, thick and tiff

bones thin and pliable

Abdomen Large, spread 3-5fingers, soft andlessof |  Small- usually less than 2 fingers, hard
fat and more of fat

Crop Nearly always full May or may not befull

Vent Full, large and moist Small, dry and puckered
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Bad layer

Fig. 14 - Differentiating good and poor layer
Standards of egg production

Standards for Weight Classification of Shell Eggs

S. Size Weight per egg(g)
No

1 Extralarge 60 and above

2 Large 53t0 59

3 Medium 45t0 52

4 Smdl 38t044

AGMARK standards for marketable eggs

Gr ade Weight (g)
A-Extra large |60 & above
A-Large 53-59
A-Medium  |45-52
A-Small 38-44
B-Extralarge |60 & above
B-Large 53-59
B-Medium  |45-52

38-44

B-Smal

Shell

Clean, unbroken
And sound,
shape normal

Clean to
moderately,
stai ned, sound
and slightly
adbnorma

Air cdl
Upto4dmmin Clear
depth practically reasonably
egular or better (firm

White

8 mm in depth,

Clear, may
raybefree |, 4iontly
pnd slightly weak
bubbly

Y olk
Fairly well centred,
precticaly free
from defectsoutline
indi ginct.

May be slightly off
cantered, outline
slightly visible

Layer Production Indices

1)

Egg production: Theeggindustry hastwo principa methods of measuring

daily, weekly, and tota egg productioni.e. thehen-day and hen-housed systems.
Expected performance of layers. Egg production up to 72 weeks age— 320

eggs/ bird
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ad Hen-day production: Thisis arrived at by dividingtotal eggs laid in
the season or in aparticular period by the average number of birdsinthe
house. Dueallowanceismadefor mortality and culling. HDEPisusualy
expressed in percentage. It reflectsthe production capacity of the avail-
able birds in the house. A farm average of 85% or more per year is
desirable. Thisfigureishigher than hen-housed average.

b) Hen-housed average: Thisisthefigurederived fromthetota number of
egoslad by aflock divided by the number of birdsintheflock at onset of
lay. HHEPvalues of 80% or 295 or higher are desirable. From acost of
egg production standpoint, HHEP isgood asit measures the effects of
both egg production and mortality. If thereisno mortality during aperiod,
theHDEP and HHEP areequal.

2) Feed efficiency (Feed conversion ratio — FCR): Already dealt inunit 3.
Managemental practices for producing good quality eggs

Breed. The breed of thelaying hen affects qualities of eggs. Though it may not
awaysbepossible, aconsistent policy of selection for breedsby egg producerscan
bring noticeableimprovementsto quality.

Feed. Egg quality and composition derive primarily from what alayerisfed. A
balanced ration hasto befed in adequate amountsto get good quality eggs. Yellow
maize, alfafameal, and fresh grass provide good pigment sourcesfor anormal
ydllowish-orangeyolk colour.

Housing and Management. Good general management of the laying flock can
improveegg quality. In deep litter system, use nest boxes. Providedry, clean litter
material and nesting materid. Avoid over-crowding.

Diseasecontrol. Diseaseshavean effect on egg quality. Birds continuetolay poor
quality eggseven after recovery from certain diseases. Effectivevaccinesshould be
administered. Isolate and treat sick birdspromptly.

Handling/collecting eggs. Frequent collection isessential each day in order to
limit thenumber of dirty and damaged eggsand dsoto prevent the hensfrom egting
theeggs. Careful handling isnecessary inorder to avoid breskage. Cool eggsbefore
packing. Storeat proper temperature and humidity to preserve quality. Market eggs
frequently.

Management of Breeders

Breeding flock are transferred from grower houses to breeder houses at 18-20
weeksof age
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Methods of Mating

Themost common methods of mating are pen mating and flock mating. Stud mating
and artificia insemination area so used.

ad  Flock mating: dsocalled massmating. Inthismethod, anumber of maesand
femalesarebred together in alarge poultry house. Pedigreerecords are not
maintained. Onemale per 10-12 femal esfor egg-type stock, and onemale
per 8-10 femal esfor meat-type stock.

b) Pen mating: apen of hensismated to asingle male. If the birdsare trap-
nested, and the hen’s leg-band number is recorded on the egg, it is possible to
know the parents of every chick hatching from apenmating. Male-female
ratioisnearly thesameasin flock mating.

c) Stud mating: femaesaremated individually withamalein acoop or pen.
Thebirdsshould bemated at | east once every week to maintain good fertility.
thismethod is used when hensare kept in laying batteries, or when avery
valuablemaleisused asabreeder. Thissystem involvesmorelabour than
flock mating.

Artificial insemination in chicken:

When birdsarehoused in cages, matingisdoneby artificia insemination. Although
semen can bediluted, undiluted semenisvery often usedimmediatdy after collection.
Inseminationisfirst doneonfirst and second day, and thereefter, at 4-5 daysinterval.
Insemination isusually donein the afternoon, when hard-shelled egg isnot inthe
uterus.

Trap nesting: A trap-nest isalaying nest so arranged that after ahen entersit, itis
confined until an attendant releasesit. It provides opportunity to study egg size,
colour, textureand shape, and production intensity and persistency.

MANAGEMENT OF BROILERS

A broiler or “fryer’ is a young chicken of either sex below 8-10 weeks of age
weighing 1.5-2.0 Kg body weight, with tender meat, soft, pliable, smooth textured
skinandflexiblebreast bonecartilage. Broiler chicken arebred and raised specificaly
for meat production.

General guidelines for broiler management

Provide 925 cn? floor spaces per broiler birds. Provision must be madefor adequate
ventilation. Thebasic principlesof broiler raisng aresimilar tothechickenfarming
for egg production. However, there are some differences as far as the birds
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are used for broiler production, their feed, housing and other managemental

requirements. Provide5-10 cm linear feeder space per bird. Raisetheleve of the
feeder asthebirdsgrow. Do not fill thefeeder morethan half full. Debeak thebirds
inthefirst week if necessary. Providefor 100 chicksthefollowing drinking space.
0-2weeks, 2 x 2 literscapacity waterers. Threeweekstofinish, 2 x 5litres capacity
waterers. Ensure clean fresh water aways. Exercise extreme care and attention
during thebrooding period. If thelossesin thefirst few daysexceed 2%, carefully
check brooding management and get the postmortem examination done.

Nutrient Requirements

Under intend vemanagement, the birdsarefed commercia mixturescontaining ceredl
grains, oil medls, rice polish, salt, minera supplements, vitamins, and other feed
additives. Poultry feed pelletsare a so commercidly available. Maize, soyabean
meal and fishmeal combination are universally adopted in poultry feed mixtures.
Some greens such asalfalfamaybe additionally offered. Layersrequire additiona
calcium supplementation. An adult layer may consume about 100-120 g mash per
day. Breeding stock may require 120 g daily. The startersrequire 20-50 g per day,
whilethegrowersrequire 50-80 g per day. Broiler startersrequire60 g of commercia
feed per day, and finishersrequire about 100 g feed per day. Nutrient requirement
for broilersand layersas per BIS specificationsare given below.

Practicals
1. Settingup abrooder using locally available materials
Aim - set up abrooder for 250 chicksand practise proper brooder management

M aterialsrequired- brooder house, chicks, litter material, chick feeder and waterer,
brooder guard, hover, bulbs and connection materia's, atmospheric thermometer

Procedure

Indeep litter system provide 700 sg.cm per chick for 8 weeks. Inahover with1m
diameter 250 chickscan bereared. The hover can be placed at appropriate height
by hanging it from roof. Thetemperaturerequired for brooding is 1 watt per chick.
Five 60 watt bulb isenough for aunit of 250 chicks. Position of hover isnormally 50
cm abovetheground.

Therequirement of temperature decreasesas chick growsit can be measured using
an atmospheric thermometer. Inthefirst week it is 35°C, 2™ week 32°C, 3 week
29°C and 4" week 26°C.Normally broodingis practised for first month only.

Thedigtribution of chicksunder thehover isbetter indi cation of warmthin thebrooder.
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If temperatureislow chickshuddletogether under thelight sourceand move away
fromthelight sourceif temperatureishigh. Uniform distribution of chicksunder the
hover indicate optimum temperature.

2. Poultry houseequipment

Aim - Select suitablefeedersand waterersfor different age groupsof poultry
Materialsrequired - different types of waterersand feeders
Activity

1. lllustratethedifferent typesof waterersand feederswith pictures. Alsowrite
thefunction and capacity of each equipment.

2.  Prepareatable showing watering and feeding spacefor different age groups
of chicken

Assessment Activities

1.  Setupabrooder for 250 chickswithlocally available materials.

2. lllustratethedistribution of chicksunder the hover in high, low and optimum
temperaturesinsdethe brooder.

TE Questions

1. Inabrooder house you noticed that chicks are standing near the chick
guard away fromthelight source.

a. Comment on thetemperature statusin the brooder (2 score)
b. How can you rectify thetemperature problem (2 score)

2. Toincreasetheprofitability of your poultry farm, you plan to cull the non-
economica hensfrom theflock. How will you distinguish the poor layers
from thehigh producing birds? (6 score)

3. Statewhether trueor false. If false, correct the statement. (1 score)
Debeaking isrecommended for grower between 20 and 26 weeksof age.
4. Studying theredationship of thefirst pair of words, fill up thefollowing.

(1 score)
Chickstage :1-8weeks
Growerstage @ ........ooennnee
5. A breeder wantsto practi se pedigree breeding. Suggest themost suitable
mating method which can be employed. (1 score)
6. Preparealesflet onthedifferent factorsaffecting the comfort of chicksina
brooder. (5 score)
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7. The floor space requirement for broilers is —— (1 score)
8. What arethe management practicesto befollowed to produce good qual -
ity eggs? (5 score)

9. Inapoultry farm the egg production hasbeen reduced considerably during
March — April. What all management practices can help to reduce this

problem? (5 score)
10. List out thefactorsaffecting egg production (5 score)
11. Differentiate dubbing and debeaking (2 score)
12. Whichisthemethod of sexing that can beused in any strain of chicken at

dayold stage? (1 score)
13. When the temperature rises above the production and quality of

eggs decrease.

a) 28°C b)26°C €)32°C d) 30°C (1 score)

14. List out thefactors affecting egg quality. (3 score)
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UNIT 5:
SELECTION OF EGGS AND HATCHERY MANAGEMENT

Introduction

Thisunit dea swithtopicslike structureof egg, egg quality, candling and sdlection of
eggs. It also provides basic information about incubation of eggs and hatchery
management.

Learning outcomes
Thelearner;
% Illustratesand identifiesthe partsof an egg
+ ldentifiesabnormal chicken eggs
% Assessesthequality of chicken egg and gradeas per quality
% Sdlectsgood quality eggsfor hatching
% Selectstherequired incubation method
+ Preparestheincubator for proper incubation
+ Practisesroutinehatchery activities
Concepts
Selection of Egg and Hatchery Management
Structure of an egg

Thechicken egg consst of thefollowing partsviz, shell, shell membranes, abumen,
yolk

Approximately, the shelled egg contains 11 % shell, 58 % abumen and 31 %o yol k.

1. Shdl: Itisan outer hard covering of an egg and is made up of calcium
carbonate. It providesprotective coveringtoliquid protein. It helpsin gaseous
exchange of deve oping embryo through 6000-8000 pores present throughout
theegg. Shdll isloosaly covered with cuticlewhich partialy blockstheentrance
of micro-organismintheegg. A shell thicknessof 0.31lmmisconsidered as
optimum for chicken egg.

2.  Shdl membrane Therearetwo membranes, onesurrounding inner surface
of shell isthe outer membraneand the other surrounding thea bumen/whiteis
inner membrane. Thesetwo membranesbecome separated at broad end soon

after theeggislaid, toformtheair cel.
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3.  Albumen/Eggwhite: Thereareat least 4 layersof albumenviz-

® Chdaziferouslayer
® |nnerthinabumen
¢ Middlethick dbumen
® Quterthinabumen

shell yolk
mammillary layer
spongy layer
pores

cuticle

germinal disc
latebra
light-coloured yolk
dark-coloured yolk
yolk membrane

membrane
air cell .

inner shell N :
membrane R
outer shell e e e

membrane

albumen

chalaza
chalaziferous layer
thick egg white
thin egg white

Immediately surrounding the yolk and adhering to Vitelline membrane
(membranecoveringtheyolk) isalayer of very densewhitecaled cha aziferous
layer. Thisisprolonged towards either endsof theyolk to form two whitish
convoluted strands, called chaazae. Surrounding thischalaziferouslayer is
inner thin abumen, whichiscovered by alayer of denseabumenreferred as
middlethick albumen, which form 40-60 % of total egg white. Surrounding
thethick whiteisnarrow fluid layer called asouter layer of thin abumen.

4.  Yolk: Itisyelowishbal like structureenvelopedin egg white. Colour varies
from light pal eto reddish yellow in col our depending mainly on dietary pattern
of hens. Theyolk or the ovum isenclosed in atransparent membrane called
Vitelline membrane. Thereare 7-9 concentric rings of light and dark yolk
material. Thereisaneck likestructure called latebrawhich holdsthe germinal
disc (blastodiscin case of infertileeggsand blastoderminfertileeggs) in place.
Egg yolk contains carotenoid pigmentswhich give colour to theyolk, but they

do not contributeto thenutritiona vaueof theegg.

Abnormal/ Defective eggs

Approximately 2% of al chicken eggshave somedefect ranging from minor, barely

noticeablefaultsto darming deformities. Some of thecommon defectsare:
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= Doubleyolked eggs

= Aneggwithinanegg Nogmal Dale
= Pdeyolk eggs {

= Softshelledeggs

= Meat spot -
» Blood spot

€
_ Meat dpot  Blood dpot
Double/ multipleyolk eggs. Thesearemorecommon  Fig. 16 - paleegg, blood and
with pulletsjust comingintolay. Thishappenswhen more meet spot

than two ovamatures and getsreleased at the sametime.

An egg within an egg:- due to the reverse
peristaltic action of the oviduct, theearly formed
€ggsgo back to theinfundibulum and the oviduct
will again secretethe egg white, shell membraneand
shell over first formed eggs.

Paleyolk eggs: - Dueto thelack of yellow tored
pigmentsin thefeed. Henswho have accessto the
Fig. 17 - Double Yolk Eggs outdoorsor greenfood such asgrassand henswho
arefed with maizewill have deeper coloured yolk.

Meat spot: blood clots in the albumen due to the
bleeding in theoviduct. The colour of meat spot may & i
vary from paeyellow to dark brown or red. Thisdefect .
commonly seenin older birds.

Blood spot: Itisayolk quality problem. Blood spot
canrangefrom smal spot of blood onyolk to aspoonful
of blood mixed with egg content. Egg yolksformsand
mature in the hen’s ovary. Sometime the blood clotsin ~ Fi9- 18- Eggwithinanegg
theyolk dueto theruptureof blood vesselsintheovary

duringovulation.

Soft shelled eggs. Theseeggsarelaid withincomplete
shell or with athin layer of calcium may be due to
immatureshell glandsor dueto nutritiona deficiencies
such asca cium, phosphorus, sdenium and vitamins(E,
B12 etc).

Fig. 19 - Soft shelled egg

&
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Candling and grading of eggs

Candlingisexamination of eggsbeforealight source. It may bedesirableto test
incubated eggsfor fertility or embryo mortality. Usualy candling canbedonetwice
duringincubation. First candling is done on 7" day of incubation. Two classes of
eggs can be removed on the basis of first candling- “infertile’ and ‘early dead’.

Theliveembryoisspider likein gppearanceduring the
first few days, the body of embryo representing the
body of spider and radiating blood vessels, itslegs.
Theliveembryofloatsabout fredly inthe content of the
egg whentheeggisrotated beforethe candling lamp.
The early dead can be recognized by the absence of
blood vessels, by its adhering to the shell or by the
pink rings called the blood ringssurroundingit. The
infertile egg appearsto be clear except for afloating
shadow whichisdistinguished asyolk.

Second candlingisdone on 18" day of incubation. Theliveembryo appearsnearly
tofill theegg. Blood vessel swill benoticed and the chick embryo will frequently be
seento movewhentheeggisrotated.

Grading

Gradingisthe classification of eggsinto different categories. It aidsinreducing
wastage and facilitates uniform packing, pricing and quality assurance to the
consumers. Egg grading involves inspection of the shell for cleanliness and

>

Fig. 20 - candling

A. Pear-shaped egq B. Football-shaped eqgy

Fig. 21 - Abnormally shaped eggs

soundness; checking internad quaity such asfirmness of albumen, position of yolk,
blood and meat spotsand size of air cell and sorting them into categoriesonthe
basisof weight. Eggs can beindividually flash candled to detect the above defects.
Thestandard for tableeggsisgiven below.

&
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Based on quality of shelled egg

Quality factor Grade A GradeB

Shdl Clean unbroken and normal shapg Clean to moderately stained, abnormal shape
Air cel 4 mm or lessin depth and regular | 8 mm or less in depth may befree or bubbly
Albumen Clear andfirm Clear dightly wesk

Yolk Well centered, free from defects | Sightly off centered

Selection of hatching eggs

Hatching eggs should be sdlected with care because certain aonormditiesadversdy
affect hatchability. Therefore eggsthat have characteristics associated with poor
hatchability should bediscarded. Someimportant charactersfor sdlection of hatching
eggsaresize, shape, shdll qudity andinterior quality.

Sizeof eggs- Egg sizeisrelated to hatchability. Extremely largeand small eggsdo
not hatch well. Therefore medium sized eggs should be selected for hatching (50-55
g). Theportion of thick whiteishighinvery largeeggsand low invery small ones
whichinterferewith normd hatchability.

Shape of eggs - The shape of hatching egg should be ovoid. Eggs of abnormal
shapesdo not hatch well. However, eggsthat areonly dlightly off shape, ridged or
wrinkled generally hatch as good as normal shaped eggs, though they are more
proneto breakage during incubation. Therefore, preferenceisfor eggsof normal
shape.

Shell quality - Eggswith sound shell should be selected. The quality of shell is
related to hatchability because the shell serves asaprotective cover, providesa
meansof gaseous exchange and supplies necessary calcium for devel oping embryo.
Cacium nutrition of thebird will affect the shell thickness; it also declinesduring the
hot weather. Thin shelled eggs do not generally hatch well due to increased
evaporativelossduringincubation. Besides, thereare morelosses dueto breakage
of eggshavingthinand wesk shells. Therefore, caremust beexercisedinthesdection
of eggsfor hatching and only thosewith strong and normal shell should be selected.
Clean eggshatch better than soiled eggs because soiling substances seal the pores
of the shell, interfering with air movement through the shell to embryo. Dirt may
harbor microorgani sms, rendering eggsmore proneto spoilage. Slightly soiled eggs
could bedry cleaned and used for hatching while excessively soiled ones are not

uitable
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Interior Quality - Interior quality can be assessed by candling. Eggswith good
interior quality, showing anindistinct yolk shadow, small air cell and good albumen
condition upon candling should be chosen for hatching to obtain good results.

Methods of Incubation
Therearetwo methods of incubation usually practiced,

» Natura method - Inthismethod eggsareincubated with thehel p of broody
hens.

» Artificia method - Eggsareincubated in egg incubators.

Natur al incubation method- Thismethod istill popular with smal poultry keepers
inremoterura areasin many partsof tropics. Broodiness, the desireto hatch out
young onesout of eggsisanaturd ingtinct infemaebirds. Thisbehaviorismadeuse
of in natura incubation. A broody hen used for incubating eggs should be healthy,
quiet, agood sitter and have good body size. She may be tested with the hel p of
dummy eggsfor her interest to sit on eggs. She should betreated for internal and
external parasitesbeforealowing her tosit oneggs.

A saucer - shaped nest made of bamboo basket or wooden box filled with bedding
materials should be provided at safeand comfortable place. Depending upon the
size of broody hen, 10-15 eggs can be placed under one bird. The hen should be
taken out at | east twice aday for about 30 minutesto befed and watered. During
the hot summer daysit may be necessary to sprinklethe eggswith smal quantity of
water to maintain the humidity. The hen will take care of newly hatched chicks, if
they areleft to hen.

Artificial incubation method - artificid method of incubation of eggsareknownto
man for morethan 2000 yrearsand the earliest record of artificial incubation are
from Chinaand Egypt.

Incubation periods of various species of poultry:

Chicken - 21 days
Duck - 28 days
Muscovyduck - 35 days
Turkey - 28 days
Guineafowl - 28 days
Qual - 18 days
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Types of Incubators

1. Sectional type: Thesectional typeincubator isusually of small capacity;
from 50-500 eggswith singlelayer incubation. Depending onthear movement,
they areknown asstill air typebecausethereispractically noar movementin
thistypeof incubators. Insuch units, heet isgenerdly transmitted by conduction
inside the egg chamber either through hot water tanks or hot air tubes.
Temperatureiscontrolled by athermostat and humidity ismaintained by water
pan kept insdetheincubator. VVentilation provided through air vents (which
consst of air inletsand exhaust).

2. Cabinettype Theyaredso caled asforced draft incubatorsbecausetheair
isevenly distributed with the help of mechanicd draft (by afan) insidetheegg
cabinet. Thetrays set with eggs are kept one above the other so that more
eggs can beincubated in alimited space. The arrangementsfor temperature
control, humidity and ventilation are by thermostat, humidistat and air inlet and
exhaust respectively. Theturning of eggsiseither mechanica or automatically
carried out. Thearrangement of setter and hatcher trays could be madein the
samemachineor indifferent machinesas per model of manufacturers.

Physical requisites for incubation

Fivemgjor functionsinvolvedin theincubation and hatching of poultry eggs. They
are

e Temperature

e Humidity

* Ventilation (oxygen and carbondioxidelevel)

» Postionof egg

* Turningof eggs
Temperature- Control of temperature isthe most critical singlefactor for the
successful hatching of chicken. Devel oping embryos are extremely sensitiveto
temperature of environment. Temperature hasan effect not only on hatchability but
also onquality of hatch. It hasadirect effect on timetaken for hatching, embryo
size, embryo mortality and viability of chicks produced. Speciesof birdsvary in
their temperature requirement for incubation. Theoptimum temperaturefor chicken
egg in the setter ranges from 99.5 °F — 99.75 °F and hatcher 98.5 °F.

Humidity - Incubation humidity determinestherate of moisturelossfromegg during
incubation. In generd humidity recorded asrelative humidity by comparing humidity
recorded inwet bulb and dry bulb thermometers. Recommended humidity in setter

&>
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isranging between 55 - 60% and in the hatcher 65 - 75%. Higher humidity during
hatching periodisgiven to avoid dehydration of chick. Slight errorsin maintaining

humidity ineither setter or inthehatcher will not beasdetrimentd asfluctuationsin
temperature.

1. Wet-bulb Thermometer 8. Work Light

2. Dry-bulb Thermometer 9. Air Cool

3. Primary Heater 10. Contact Thermometers
4. Secondary Heater 11. Control Panel

5. Fan 12. Air Outlet

6. Gunny Curtain 13. Glass Window

7. Water Cooler 14. Lock

15. Side Door
Fig. 22 - Parts of an incubator
Ventilation (oxygen and carbon dioxide level) — Ventilation is important in
incubators and hatchers because fresh oxygenated air isneeded for therespiration
of devel oping embryosfrom egg setting to removal of chick fromincubator. The
oxygen needs arelessed during thefirst few days compared to the latter stage of
development. Generdlly the oxygen content of theair in the setter remains at about
21%. For every 1% drop in oxygen thereis 5% reduction in hatchability.

Carbon dioxideisanatural by-product of metabolic processes during embryonic
devel opment and isreleased through the shell. Thetolerancelevel of CO2for the
first four daysin the setter is0.3%. CO2 levelsabove 0.5% in the setter reduce
hatchability and completely lethd at 5%.

Pogtion of eggs- artificidly incubating eggs should beheld withtheir largeendsup.
Itisnatural for the head of the chick to develop inthelargeend of theegg near the
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ar cdl. Whentheeggisincubated with small end up, about 60% embryowill develop
with the head near the small end. Thuswhen the chick isready to hatch, itsbeak
cannot break into theair cell toinitiate pulmonary respiration and frequently these
embryos not hatch. Under normal caseseggs are set with broad end up for first 18
daysand ahorizontd position for thelast threedays.

Turning of eggs — Eggsareto beturned a least 8timesaday inartificia incubation.
Turning of eggs during incubation preventsthe devel oping embryo adheringto the
extraembryonic membrane and reduce the embryo mortality. Inlarge commercia
incubators eggs areturned automatically in each hour. Turningisnot required in
hatcher.

Physical requirements of incubation

Chicken eggs

Temperature (°F) Setter Hatcher

99.5-99.75 98.5
Humidity (%) 55-60 65-75
Turning 6-8 times a day No turning
Oxygen (%) 21 21
Carbon dioxide (%) Bdow 0.5 Below 0.5
Position of egg during incubation Broad end up Horizontal
No .of days eggs arekept in the
incubator 18 3

Hatchery operations

The operation of achick hatchery involvesthe production of largest number of
qudlity chickspossiblefrom the hatching eggsrece ved in the hatchery. The sequences
of hatchery operationsfollowed in commercia hatcheriesare,

Collection of eggs-frequency of hatchingeggscollectionisvery important tomaintain
quality. Hatching eggs should be collected at least 4 timesaday. Hatching eggsare
susceptibleto contamination and effort must be madeto reducethe microbia load.
So wash the hands and sanitize before coll ecting eggsfrom nest. Theflatsthat eggs
are placed on must be sanitized.

Selection of Eggs- Eggsthat are cracked, dirty or misshapen areusually not used
for hatching. Very small and very large eggs do not hatch. Eggswiththin or very
porous shellsdo not hatch because of excessloss of water during incubation.

Fumigation- A desirable practiceisto fumigate theincubator between hatches.
Potassium permanganate method iscommonly used. For this, 20 g. of potassium

&>
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permanganateistaken in ashallow pan and 40 ml. of formainisadded and door is
closed for 3 hourswhiletheincubator isworking. Thisissufficient for every 100
cubicfeet (2.8m?) incubator space. Beforefumigation, dl egg traysshould becleaned
with disnfectant solution and placeins detheincubator. Humidity level of thelncubator
should bemaintained high a thetimeof fumigetion. Theair ventsparticularly exhaust
of theincubator should bed osed first beforefumigeation. After fumigationiscompleted
theexhaust are openedtolet out residua gas. Careshould betaken in handlingthe
formainsinceitisirritating to theeyesand skin.

Cold stor age - Important pointsto be considered during the storage of hatching

eggsare

1. Temperature: Theoptimumtemperaturefor holding hatching eggsis10-
12°C. Too high or too low temperature during storage results in poor
hatchability.

2. Humidity: Theoptimum humidity for storage of hatching eggsrangesfrom 75-
80 per cent.

3. Handling: Hatching eggs should be hed smal end down and handled carefully.
Hatching eggsshould not be held for morethan aweek, but if they arerequired
to beheld longer, they should beturned at regular intervals.

4. Ageof eggs: Eggsheld at 10-12°C can be stored for oneweek, thereafter,
hatchability declinesprogressively.

Warm eggsprior to setting - Approximately 6 hours prior to placing eggsinthe

setter, they should be moved from egg cooler room to normal temperature.

Candling - Candlingisexamination of eggsbeforealight source. It may bedesirable
totestingincubating eggsto check fertility or embryo mortaity. Usudly candling can
be done twi ce during incubation. First candling isdone on 7" day of incubation.
Second candling isdone on 18" day of incubation.

Setting/L oading of eggs- placing eggsin the setter iscall ed Setting/Loading of
egos. Eggscan be set inthe setter either al-inal-out basis or batch basis. M ost of
thecommercid hatcheriespracticing batch system of loading eggs.

Transfer of eggs- Inmodernincubatorseggsaretransferred from setter to hatcher
at 19" day of incubation or when approximately 1% of eggsare dightly pipped.

Taking out chicks- Chicksshould are be removed from theincubator assoon as
all hatched out and about 95% are dry.

| dentification —can be done either by leg banding or by wing banding.
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Sexing of chicks: Two methods of sexing arethere.

1.  Vent method: Squeeze the vent region of day old chicks, ever the cloaca
examinetherudimentary process. Mdechickswill have pin head size papilla
inthevent.

2. Autosexing: Donewiththehelp of sex linked characters such asrapid/ slow
feathering and barring/ non-barring.

Vaccination - most of chicks are vaccinated against Marek’s disease in hatchery
beforethe delivery. Most common method of vaccination of day old chicksishby
subcutaneous method in the nape of neck.

Dubbing and debeaking—dubbing is the process of removal of comb. Sometimes
thelargecombsof henscommonly used for egg production areinjured, particularly
when hensare housed in cages. Thisinjury can be avoided by dubbing. Debeaking
isthe processof cutting of one-third portion of upper beak. Beak properly cut at
hatchingwill usually not re-grow to the point where pecking can be serious

Chick delivery- Baby chicksshould reach the cussomersfarm early inthemorning.
Not only thewegther iscooler during thisperiod of theday but d sotheearly arrival
allowsafull day for close observation of chicks by the caretaker.

Washing and cleaning - cleaning the hatchery between hatchesis of primary
importance. For the setter and setter room, every piece of equipment must be
thoroughly vacuumed, scrubbed, disinfected and fumigated.

Disposal of waste— Hatchery waste sinclude infertile and non-hatched eggs, dead
and culled chicksthat should be disposed in such amanner not create problemto
the neighbours and also not to contaminate hatchery premises.

Practicals
Candling of eggs
Aim - evauatetheinterna qudity of eggsfor selection.

Materiadsrequired - egg candler, clean eggs, dark
room, egg trays.
Procedure

1. Place the egg candler in a dark room
properly and switch on.

2. Holdtheegg at thecandling aperturewith
ar cdl upwards.

Fig 23. Individual candler




Reference Book |}

3.
4.

5.

Examinetheshdl and air cell for any abnormalities.

Thengiveaquick turnof egg asthemotion enables toidentify any dbnormdities
intheinternal contents of egg like meat spot, blood spot etc.

Candling hel psto identify fertile eggsby the presence of germina disc.

Assessment Activities

1.

Select the good quality eggsfor incubation from thegiven ot by candling
method. (Assesstheshell, air cdll, dbumen and yolk quality)

TE Questions

1.

Inahatchery you aredirected to select good quality fertileeggsfor incubation

a. Writethe nameof the processused for this purpose (1score)
b. Explain about the process (3 score)
Draw and label the parts of achickenegg (5 score)

During candling of atableegg, you havenoticed ared coloured spot intheegg
yolk. What condition do you suspect and mention other such anormaities of
anegg. (5score)

Prepareapoint card on physical requisitesfor successful incubation. (3 score)
Differentiate the setting of egg in asetter and ahatcher (3 score)

Aspart of your school PTC project, you aregoing to candleafew hatching
egos. Explainthecriteriayouwill look into for ng thequality of those

€gos. (5score)
Inanorganized farm, birds are provided with minced green grass. What may
bethe scientific reason behind this practice? (2 score)
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UNIT 6
DISEASES OF POULTRY

Introduction

Thisunit providesbasic avareness about bacterid, vira, fungd, protozoan, parasitic
and nutritional deficiency diseasesof chicken. It also deal swith basic concepts of
hedlth care management.

Learning outcomes

Thelearner;
< ldentifiesmajor bacteria diseasesfrom symptomsfor proper health care
< ldentifiesmagjor vira diseasesfrom symptomsfor proper hedth care
+ ldentifiesmaor funga diseasesfrom symptomsfor proper hedth care
% ldentifiesmgjor protozoan diseasesfrom symptomsfor proper hedth care
< ldentifiesmgjor parasitic diseasesfrom symptomsfor proper hedth care
% ldentifiesmajor deficiency diseasesfrom symptomsfor proper health care
+ Describesthe control and preventive measuresfor diseasesunder field

conditions

+ Performsvaccination of poultry
+ Dignfect sthe poultry shed, hatchery and equipment

Concepts

Bacterial diseases

1. Pasteurdlosis(Fowl cholera) - Caused by Pasteurella multocida.

Symptoms- High mortality rate, with good body conditionsand nosignsin
per acute cases. |n acute cases symptomsincl ude depress on, anorexia, mucus
dischargesfrom orificesand fowl smdling greenish diarrhoea. Chronic cases
are seen in birds that had survived the acute form. Symptoms include
depression, dyspnoea, conjunctivitis, swelling of wattle.

Prevention and control - Medication, vaccination, rodent control etc.
2. Pullorum Disease- Caused by Salmonella pullorum
Young chicksarecommonly affected with high mortdity rate.
Symptoms — Depression, tendency to huddle, respiratory distress, weight

loss, soiled vent, white viscous chalky diarrheaand sudden desth.
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Prevention and control — Slaughter of carriers, routine serological testing of
breeding stock, hatchery hygiene, rodent control.

Viral diseases

1.

New CastleDisease (Ranikhet disease) - It isan acute highly contagious
rapidly spreading vird disease caused by Paramyxo virustype 1.

Symptoms- In acute cases birds diewithout any visible symptoms. In sub
acuteform symptomsinclude depression, greenish diarrhea, cyanosisof comb,
paralysisof wings, neck and legs. Birds adopt apeculiar posturewith head
beneath their wings, drop in egg production etc. Prevention and control —
Vaccination

I nfectiousBur sal Disease (IBD) - It isa so called Gumboro Disease.

It isan acute contagious disease caused by Birnavirus. Bursa-alymphoid
organ Situated abovethe cloacaisseverely affected.

Symptoms- Depression, whitewatery diarrhea, soiled vent, anorexia, ruffled
feathers, reluctanceto move. Prevention and control - vaccination.

Fowl pox - It iscaused by Fowl pox virus. Itislargest virusknownin birds.

Symptoms- Nodular proliferative skinlesonsin non festhered partslike head,
neck, feet, and legs, poor weight gain and poor egg production.

Prevention and control-Vaccination preventsthedisease. Control of mosquitoes
isnecessary to check the spread.

Marek’s disease - It isahighly contagious disease caused by Herpesvirus.
Symptomsarevague. Affected birdsshow depression beforedesth. A transient
paralysis syndromewith acharacteristic posture of oneleg held forward and
the other backward is seen. Enlargement of feather folliclesisal so noted.
Tumor may developinliver, gonad, skin, kidney, eyeand bursa.

Prevention and control - vaccination.

Avian influenza (Fowl Plague) - Caused by Orthomyxo virus.

Symptoms- Low pathogenic avian influenzavirus causesrespiratory signs
such asocular and nasal discharge, snusitisetc.

Mortality increases by secondary bacterial infections, other viral infections
and stress. High pathogenic avian influenzavirus causes high mortdity. In per
acute conditions no signs are seen. In acute cases cyanosis and edema of
head, comb and wattle, blood tinged oral and nasal dischargesare seen. In
severely affected birds greenish diarrheais common. Survived birds show
torticollisand incordination
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Prevention and control - vaccination.
Fungal diseases
Aspergillosis (Brooder pneumonia) — Caused by Aspergillusfumigatus. Infection
isnot transmissible, but acquired by inhaation of spores, contamination of equipment
resultinhatchery infection.

Symptoms — laboured breathing, gasping, yellow to greenish nodules (saucer shaped
lesions) areseeninlungsand airsacs.

Prevention and control

a. Proper sanitation of hatchery, egg holding room, incubator and chick hold-
ing room.

b. Thelitter should beawaysdry. Built up/caked litter should beremovedto
prevent fungus.

c. Freshfeed should begiven; feed wastagein litter and old fed in feeders
should be avoided.

d. Copper sulphate at the rate of 1 : 2000 concentrations can be used in
drinking water asapreventive measure.

Protozoan Diseases

a. Coccidiosis

Itisahost specific disease caused by agroup of intracd lular parasitesmainly affecting
intestinal tract of chicken. 9 speciesof coccidia parasitesin chicken produce 9

distinct diseases. Disease occurs after ingestion of sporulated oocysts by birds.
Recovered and infected birds shed oocystsintheir droppings.

Symptoms- Inyoung birds bloody droppingsand high mortality. Inadultsdropin
feed consumption, egg production, emaci ation etc.
Prevention and control-
a Vaccnaion
b. Anti coccidial drugs.
c. Better management including proper hygieneand sanitation.
Parasitic diseases
1. Endoparastes
a. Ascariags- caused by Ascaridiagalli. Itisthelargest nematodeof poultry.
Symptoms- high parasiticload causes unthriftness, poor growth and lower

productivity.
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b. Caecal worms- Hetarakisgallinaeiscommon caecal wormin chicken.
They are small round worms 1.2-1.9 cm long found in tip of caeca. No
obvious symptoms are produced. But they larvae of H. gallinae act as
carriers of the organism causing blackhead diseasein turkey whichisa
serious disease of turkeys. Soitisnot advisableto rear chickenand turkey
together.

Prevention and control - anthel mentics can beused.

2.

Ectoparasites- They aremites, ticks, lice etc. Some of them act asvectors
and otherscauseirritation and suck blood.

Prevention and control - good management and sanitation, insecticidescan be
sprayed or dusted over surroundingsand birds.

Nutritional deficiency diseases

1.

Nutritional roup - dueto VitaminA deficiency. Symptomsinclude mucoid
discharge from eyes and nasal passages, decreased growth in chicks and
lowered egg productionin layers. Cod

Liver ail, fishails, liver med, green grassesetc. aregood sources of VitaminA.

Rickets- dueto deficiency of Vitamin D, cacium and phosphorus. Symptoms
includelameness, iff leg, swollenhocks, rubbery beak, drop inegg production
etc. Fishails, sunlight, ultraviolet light, synthetic Vitamin D aregood sources.

Nutritional encephalomalacia (crazy chick disease) — due to Vitamin E
deficiency. Symptomsindudeincordination of movement, convulsons, paralyss
of legsand death. Green grass, vegetableail, liver meal, legumes, synthetic
Vitamin E are good sources.

Curled toeparalyss- dueto Riboflavin (Vitamin B2) deficiency. Symptoms
include poor growth, paraysisof legs, inward curling of toes, and tendency to
wak inhocks. Liver med, milk byproducts, young grasses, ricebran, molasses.
Synthetic Vitamin B2 are good sources.

Prevention of diseases

Vaccination

No snglevaccination programme can beregarded asided whichwill provideahigh
degreeof protectionunder al circumstances.

Precautions at vaccination

*  Sound management practices should befollowed to minimize vaccination
stress.
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» Vaccination should bedoneonly whenthe
flock isperfectly hedthy
» Usefreshly obtained vaccinethat hasbeen

stored properly.

» Keepall vaccinesunder refrigeration and
follow thedirectionsof manufacturers.

» Allthebirdsin poultry houseshould bevac-
cinated at thesametime.

Vaccination should bedoneduring cool hours

of theday.

» Keep proper record of vaccines used.

Vaccination schedule

9 i
Fig 24. Automati c vaccinator

Ageof vaccination | Vaccine used Route of
adminigtration*

0" day of hatch Marek’s Disease vaccine | i/mor s/c

5-7 days RDF Intraocular or intranasal

12-14 days IBD Intraocular or intranasal

28" day IBD Drinking water

35" day Fowl cholera gc

6 week Fowl pox i/mors/c

8 week R2B gc

*i/m —intramuscular, s/c — subcutaneous

Dewor ming - Thebirds should be dewormed starting oneweek prior to Ranikhet
diseasevaccinationie., before 8 weeks of age. Then it should berepeated at three
weeksinterval so asto giveatotal of 4 deworming before housing at 20 weeks of

age.

Treatment - Proper treatment of affected flock should bedoneasper theingtructions
or under thesupervision of qualified veterinarian.

Litter management - Tota height of thelitter should optimum, maintained dry
turned frequently and mixed with lime.

Biosecurity Measures

Bio-security denotesall measures designed to prevent the spread of disease onto

your farm.
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Thefollowing bio security measures can be adopted to ensure better prevention and
control of diseases.

Fencing.
Keepvigtorstoaminimum.
Limit viststo other poultry farms.

Keepdl animasandwild birdsout of
poultry houses.

Practise sound rodent and pest control
program.

Inspect flocks daily and recognize | N Z
disgase symptoms ‘ Fig 25. Foot bath
Good vertilationandrdaively dry litter.

K eep areasaround houses and feed binsclean.

No exchange of feed and equipment.

Disinfection and sanitization of poultry house and equipment.
Fumigation of poultry housesus ng forma dehydeand potassi um permanganate.
Usefoot baths before entering hatchery and poultry sheds.

Screeningtests- Periodic screening of birds as per theinstructionsof qualified
veterinarian for better flock health.

Hatchery management

Only clean eggs should be collected for hatching.

Hatchery should not belocated near poultry farms, poultry processing units
and other hatcheries.

Incubators should be located in a separate room with “no admittance” sign at
door.

Each year before the season startsall the equi pment should be thoroughly
cleaned and fumigated.

Hatchery should be designed to permit oneway flow of traffic from egg room
to incubatorsto hatcher to chick holding room.

Practicals

Immunization of poultry against prevalent diseases

Aim- (1) Practi se subcutaneous vaccination in poultry under the supervision of
veterinary surgeon (2) Prepare atable showing vaccination schedul e of chicken.
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Materialsrequired- chicken, 2ml syringe, vaccines, cotton, antiseptic solution
Procedure

1. Holdthebird properly and expose the media side of wing to prepare the
vaccinationsite.

Takerequired quantity of vaccineinasterile2 ml syringe.
Rub the anti septic solutionwith cottoninthewing web.

Placethe needleparallel to the skinand Insert it into the subcutaneous area
avoiding blood vessdls.

5.  Injecttherequired doseof vaccineand ablebisformed under theskin. Take
out theneedleslowly and releasethe bird.

Vaccination schedule

Ageof vaccination | Vaccine used Route of
administration*

1% day of hatch Marek’s Disease vaccine | I/M or S/IC

1-7 days RDF Intraocular or intranasal

12-14 days IBD Intraocular or intranasal

28" day IBD Drinking water

35" day Fowl cholera S/IC

6 week Fowl pox /M or S/IC

8 week R2B SC

* |/M — intramuscular, S/C — subcutaneous
Assessment Activities

1. Prepareachart showing thevaccination schedule of chicken from 0-8 weeks
of age

TE Questions

1. Machthefollowing (4 score)
a. Crazy chick disease - VitA
b. Rickets - VitB
c. Curledtoeparaysis - VitD
d. Nutritiond roup - VitE

2. Thereisanoutbreak of Ranikhet diseaseinanearby farm. Describethevarious
bio-security measures to be adopted to prevent the spread of diseaseinto
your farm? (4 score)
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3. Choosetheodd one(RD, IBD, MD, Pullorum disease) (1score)
4.  Pick theodd manout. Also statethereason. (2 score)
(Salmondllosis, Mareksdisease, Coccidios's, Curledtoeparaysis)
5.  Dataonvaccinationscheduleof poultry are shown bel ow. Match accordingly.
(5score)
Vaccine Routeof vaccination | Ageof vaccination
Fowl pox vaccine Intramuscular day old
Mareksvaccine Intranasal 7 days
R.D.F Pinprick 6 weeks
Pigeon pox vaccine Intravenous 8 weeks
R2B/R.D.V.K Skinswabbing 2 weeks
Subcutaneous 6 months
6.  Identify thediseasefrom given symptoms
(@ Young birdsshowing depression, huddling, whitecha ky diarrhoea
(b) Nodular proliferativeskinlesionsin nonfeathered partsof fowl, poor weight
gain and egg production.
(c) Birdsshow aposture of oneleg held forward and other backward, green-
ish diarroheaand depression before death
(d) Young birdsshow bloody dropping, high mortality (4 score)
7. Matchthediseaseand causative agent correctly
Fowl cholera - Orthomyxovirus
IBD - Aspergllusflavus
Fowl plague - Birnavirus
Brooder pneumonia - P. multocida (4 score)
8. Nameany two endoparasites of poultry (2 score)
9. isacommon protozoan disease of young chicken (1 score)
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Bacterial diseases
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Fig. 26. Poultry diseases
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UNIT 7
REARING OF DUCK, TURKEY AND QUAIL

Introduction

Thisunitincludesfundamenta conceptsof husbandry, disease control and health
careof duck, turkey and quail.

Learning outcomes
Thelearner;
< Explainstherearing of ducks
+ ldentifiesmajor duck diseasesfrom symptoms
< Explainstherearing of turkey
+ ldentifiesmajor turkey diseasesfrom symptoms
< Explainstherearing of quall
+% |dentifiesquail diseasefrom symptoms
Concepts
Husbandry of ducks
Popular duck breeds:
Meat purpose —White Pekin, Muscovy, Aylesburry
Egg purpose — Khaki Campbell, Indian runner
Dual purpose — Kuttanadan ducks — Chara and Chemballi
Advantages of duck rearing

1. Duckslay around 50 eggsmorethanthat of chickenin oneyear of production.

2. Duck eggs are 10-20 g heavier than chicken eggs and hence fetch better
price.

3. Duckscan bemaintained economically even during second year of laying.

4. Easy management.

5. Duckscan bereared in marshy and swampy areas.

6. Cannibadismisnot pronouncedinducks.

7. Duckslay eggsbefore 6 am.

8.  Ducksdo not require elaborate housing.

9. Ducksareresistant to many diseasesof chicken.
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10. Ducksfeed on natural feed sourceslikesnails, water plants etc and so feed
costisless.

11. Ducksarequiet intelligent and can betrained to go to the fields and come
back intheevening of their own.

12. Ducksarewd | suited to many integrated farming systems.

Housing, feeding and management of ducks

Brooding - Dueto their rapid growth, ducklingswill need heat ashorter period of
time, and floor spacerequirementswill increase morerapidly. Thetemperature under
hover should be 30°C for the first few days. It can be reduced by about 3°C in
every 2-3 daystill it reachesroom temperature. Confinethe birdsto the heated
areawith achick guard for thefirst 3 to 4 days. Watch the actions of the ducklings
asacluetotheir comfort. If they aretoo hot, they will move away fromthe hest. If
too cold they may pile up and be noisy. High temperatures may result in slower
feathering and growth. By 4 weeksof age, theducklingsshould befeathered enough
to be outdoors.

Housing - Ducklings may be brooded either on litter or in battery brooders. At
about 4 weeksof agethey canbelet out if to bereared on semi intensive system.
Under intensive system ducks can bereared on litter or dat floor or acombination.
Thewaterers should be deegp enough to enable the duckstoimmersetheir head. A
depth of 13-15 cmwill sufficefor thispurpose.

Egg production - Ducksstart lay at the age of 20 weeks and peak productionis
obtained 5-6 weeks after commencement of lay. An average duck egg weighs 65-
70 g. A photoperiod of 14 hoursis considered optimum for inducing high egg
production. Layer ducksrequire nest boxes at the rate of one box for every three
layers. Providefloor level nest boxes. Eggs may be collected as soon asthey are
laid to prevent excessiveloss of moistureandto avoid microbial load.

Feeding - Ducks are voracious eaters and hence restricted method of feedingis
common. Layer duckscan befed withmash or pellets. Wet mash feedingispractised
asthereisdifficulty in swallowing dry mash. They waste great dedl of dry mash by
swillingin drinking water. Pellet feedingismost ideal for ducks. Ducklingsmay be
provided afeed having 20 % proteinfor thefirst 3weeks. The protein content may
be reduced to 18 % thereafter.

Breeding - Breeding drakes should be4 - 5 weeksolder than fema esfor maximum
fertility. Themae: femaeratio may bel1: 8inlayer typeducksand 1: 5inmest type.
Normally they mate in water and so it is better to provide asmall pond for the

N
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breeder ducks. Eggsfor hatching should be collected from flocksthat arein lay for
about 6 - 8 weeks. Collection of eggs may be started 10 days after introduction of
mde

Incubation of duck eggs

The ducks do not brood and so duck eggs can be placed under broody hen for
natura incubation. Artificial incubators can be a so used. Toimprove hatchability
dirty eggs can be washed using warm water at 27- 38°C to which a detergent
sanitizer and disinfectant are added. Washed eggs should be dried and fumigated
immediately. Hatching eggs should be stored at atemperature of 14 - 16°C witha
relative humidity of 80 %. Eggs can beincubated in forced draft incubator with the
sametemperaturefor chicken. However the humidity requirement ishigher. This
can beachieved by sprinklinglukewarmwater from the 2to 23 day of incubation.
Eggs should beturned at |east 4 times daily up to 24" day of incubation. On 24"
day eggs should betransferred to hatcher. Theincubation period of duck eggis28
daysexcept in Muscovy whereit is 35 days.

Sex differentiation

1. Drakewill belarger insizethan afemaeduck.

2. Drakeswill havean upwardly andinwardly curled feather abovethetail called
drakefeather whichisabsent infemal es. Thisfeather will becomenoticeable
inmaleduckswhenthey are 2 - 4 monthsold.

3. Insomebreedslike Chara, thedrakeswill havedistinct lustrous greenish
black featherson head, whilefemaleshave uniform dull colour.

4. Maleducksproduce asoft sound whereasfemal es produce a harsh sound.
5. Vent sexing may be donein ducklings by experienced person.
Diseases of ducks and health care

duck  Fig28. Drakefeather in males Fig 29. Drake feather
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Pasteurdlosis

Causative agent — The bacteria Pasteurella multocida

Adult birds are more affected than young stock. In per acute form of the
diseaselargenumbersof birdsinaflock arefound dead ingood body condition.
In acuteform loss of appetite, mucusdischargefrom orificesand diarrhoea
may beseen. In dead birds pin point heamorrhagesareseenininterna organs.
Vaccination istheeffective method for the control of thisdisease.

Duck plague/Duck viral enteritis

Causative agent - Herpesvirus.

The mortality rate is more than 90% in 1-5 days. Death occursrapidly in
previoudy hedthy gppearing birds. Symptomsinclude droopy head and wings,
blood around the vent or bills, pasted eyelids and watery diarrhoea. In dead
birds multipletissue heamorrhages and freeblood in body cavitiesor intestine
may be seen. Once exposed, birdscan becomecarriers. Vaccinationiseffective
for contral.

Duck viral hepatitis

Causative organism — Duck hepatitis virus type I of Picorna family.

Young ducklingsof 2 daysto 3weeksageare mostly affected. Mortaity may
be over 90% in ducklings. Affected ducklingsbecomelethargic, fall ontheir
sides, paddiethelegsand die. The head isusually stretched upwards and
backwards. Death usudly followswithin an hour of theonset of symptoms. In
theliver haemorrhagesare seen. Vaccinesareavailablefor thecontrol of this
disease. Thediseaseisnot stated to beprevaentinIndia

Aflatoxicosis

Itisacondition caused by aflatoxin produced by thefungus Aspergillusflavus
inthefeedstuffs such asgroundnut, maize and other tropi cal feeds on storage.
Improper drying of grains, rain and warm humid weather favour themould
growth. Ducksarevery susceptibleto aflatoxin content inthefeed. Out of the
four typesof aflatoxinscommonly found B1isthemost toxic. The minimum
toxic dosefor ducksis0.03 ppminfeed. Aflatoxin affectsliver and resultsin
desth when present in high concentration. Lower dosesproduce chronic effects
such as poor growth, poor feed efficiency, decreased resistance to other
diseases and delayed death. Thereisno specific treatment for aflatoxicosis.
When the source of aflatoxin isremoved from the feed, birds make rapid
recovery. Aflatoxicos scan beprevented by eliminating fungal growthinfeeds.
Asfar aspossibleground nut cakein duck rations should beavoided asitis

more proneto thegrowth of thisfungus.
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Vaccination schedule for ducks

Age Vaccine Dos & Route Revaccination
4 weeks | Duck Pasteurella 0.3ml I/M inleg 0.5ml I/M inleg or
vaccine muscle breast muscle at every

6 months intervd

6 weeks | Duck plague vaccine | 0.5ml S/Cin wing web --

12 weeks | Duck plague vaccine | 0.5ml S/C in wing web Annual

Husbandry of Turkey
Housing, feeding and management of Turkeys

Turkeysaremainly reared for meat. Broad breasted bronze, Beltsvillelargewhite
and Bdtsvillesmadl whitearethecommon varieties of turkey. Turkeyscan bereared
indeep litter or range system. In deep litter system floor spacerequirement is 1m?/
adult bird for large varietiesand 0.81m?for small
varieties. The general management remainsmore
or less same as that for chicken. Turkey poults
require specia care during the first few days of
brooding. They requiredoublethe space compared
to chicken. Turkeysattain 4kg body weight at 12 -
14 weeksof ageand by 20 - 24 weeksit reaches 8
- 9kg. Optimum marketing ageis 12 - 14 weeks
asthefeed efficiency reducestheredfter. Dueto their
fast growth turkey poults need almost
28%proteininitidly. Turkeyssimilar to chickenlay
their eggsduring theday time.

» Theaverageageat firstisaround 30 weeks.

= Theaverageegg productionis70 - 100eggs/hen turkey /year.

= Theaverageeggweightis85g.

» |ncubation periodis28 days.

Under naturd matingfertility isusualy low and henceartificid inseminationis
commonly employedinturkeys. Breeding birdsneed a13- 15 hour light per day
during laying season. Turkeysare vaccinated against New Castlediseaseand
fowl cholerausualy.

Sex differentiation

Fig 30. Turkey egg

. Malesareheavier thanfemaes
*  Maturemaeshaveblack beard below the neck inthe upper breast region.
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*  Dewhill or snood (fleshy appendage near the base of beak) isrelatively large,
plumpandeastic inmdes. Itissmall, thinand non-dasticinfemales. Alsothe
red fleshy protuberancescalled carunclesarewell devel oped inmales.

*  Thesexescan beseparated by vent system of sexing at thetime of hatching.

Ear Nostrils

Fig 31. Male and Female White Turkey

Diseases of turkey and health care

Pasteurellosis / Fowl cholera

Causative agent — The bacteria Pasteurella multocida
Adult birdsare moreaffected than young stock. Thediseaseissuddenin onset and
themortality may be 50% or more. In turkeys acute pneumoniaof onelungisseen
with theaffected lung becoming solid and dark. Affected flock may be daughtered
if possible. Otherwiseantibiotic therapy along with vaccinationisdone.

Husbandry of quail
Advantages of quail rearing

1. Short generationinterval (3 - 4 generationsper year)

2. Early maturity (start egg production by about 6 weeks of age)
3. Low feed requirement (about 25 g of feed per quail per day)
4

. Very low floor spacerequirement (8 -10 quailscan be housed inthe place
for onechicken)

5. Highrateof lay (280 eggs/ quail / year)
6. Early marketing agefor meat purpose (5weeksof age)
7. Highnutritivevaueof eggand mest.
Housing, feeding and management of quail
Quails can be grown both under cage and deep litter systems of management.

Broodingisamost similar to that of chickens. Day old quail chicksweigh around
7 g. During brooding water should begivenin shalow dishesto prevent quail chicks

<>
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from drowning. Thefloor space suggestedis 75 cm?/ chick under thehover and 75
cm?/ chick asrun space. Quailsreach sexua maturity at around 6 weeksof ageand
weigh around 150 g. Adult quailscan behoused in multi bird colony cagesproviding
afloor spaceof 150-200 cm?/ bird. For laying flock aphoto_period of 16 hoursis
desirable for good egg production. Most of the eggs are laid between 3 -7 pm.

Quail eggsweigharound 10g. Theincubation periodis18 days. Eggshaveavariety
of colour pattern with white or buff mottled with black, brown and blue. Theegg
shell isvery thin and therefore breakseasily. Good fertility can be obtained witha
male femderatioof 1: 2 or 3. Optimum fertility isobtained when theage of breeding
flock is6 monthsor less.

Feeding — Quail chicks can be fed with a mash containing 27 % protein upto the
end of 3 weeks of age and 24 % protein from 4" week of age. The layer quails
should be fed with aration containing 22 % protein from 6" week of age. Feed
required upto 5weeks of ageisabout 400 g per chick.
Adult quailsrequire about 25 g feed per day.

Sex differentiation
1. Femaesaredightly heavier thanmaes

2. Femaeshaveblack specklesonthethroat and
upper breast whilema eshaverusty brownthroat
and breast feathers.

3. Maequailsproduceapeculiar soundwhichis
absentinfemales.

4. Malesproduce awhite foamy secretion from
their cloaca gland. Thisisnot seeninfemales.

3 g

Fig. 34. Breast feathers of quail Fig. 35- Malecloacal foam
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Diseases of quail and health care

Quailsareres stant to many diseases of chicken and so no vacci nation or deworming
aredoneinqualils.

Quail disease / ulcerative enteritis
Causative agent — The bacterium called Clostridiumcolinum.

Ulcerativeenteritisaffectsquails, chickensand other gallinaceoushirds. Thedisease
ischaracterized by ulcersof theintestinesand caeca. Predisposing factorsinclude
coccidioss, IBD and overcrowding. Symptomsincludewatery whitefaeces, [oss
of appetiteand huddling. It can cause high mortdity in bobwhitequails.
Practical activities

Sex differentiation in duck, quail and turkey

Aim - to differentistemae and femalebirdsfor theflock

Principle

Sex differentiation in ducks

1. Drakewill belargerinsizethanaduck.

2. Drakeswill havean upwardly and inwardly curled feether abovethetail caled
drakefeather whichisabsent infemales. Thisfeather will become noticeable
inmaleduckswhenthey are 2 - 4 monthsold.

3. Insomebreedslike Chara, thedrakeswill havedistinct lustrous greenish black
featherson head, whilefemaeshaveuniform dull colour.

4. Maeducksproduce asoft sound whereasfemal es produce aharsh sound.
5. Vent sexing may bedonein ducklingsby experienced person.

Sex differentiation in quails

1. Femdesaedightly heavier thanmales.

2. Femdeshaveblack specklesonthethroat and upper breast whilema eshave
rusty brown throat and breast feathers.

3. Maequailsproduceapeculiar sound whichisabsent infemales.

Ma es produce awhitefoamy secretion fromtheir cloacal gland. Thisisnot
seeninfemdes.

Sex differentiation in turkeys
1. Madesareheavier thanfemales.

N
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4.

Mature maleshave black beard bel ow the neck in the upper breast region.

Dewhbill or snood (fleshy protuberance near the base of beak) isrelatively
large, plump andeasticinmales. Itissmdl, thinand non-elasticinfemales,

The sexes can be separated by vent system of sexing at thetime of hatching.

Activity

Differentiate maleand femal e poultry (duck, quail, turkey) based on above
characters

Assessment Activites

1.

Callect thepicturesof maeand femdepoultry (duck, quail, turkey) and prepare
achart.

TE Questions

1.

Your neighbour decides to start aquail farm. How can you help him for

differentiating maeandfemaequails? (3score)
Mould growth in ground nut cake leads to the production of which
causesliver damagein ducks. (1 score)
Name aprotozoan disease of turkey? (1 score)

In Kuttanad area of Kerala, lots of unused marshy places are seen. Duck
rearing is a possible opportunity in such places. Enumerate the natural

advantagesthat make ducksthe suitable species. (2 score)
List out the characteristics of quail which makesthem commercially more
popular than chicken (4 score)
Matchthefollowing

a) Fowl cholera - Herpesvirus

b) Duck plague - Clostridiumcolinum

¢) Duck virushepatitis - P.multocida

d) Ulecerdiveenteritis - picornavirus (4 score)

Prepareachart listing the charactersfor sex differentiation in turkey.
(3 score)

Mention therequisitesfor successful incubation of duck egg.
(3score)




B LIVE STOCK MANAGEMENT (LSM)

UNIT 8
HUSBANDRY OF PET BIRDS

Introduction

Ornamental/Pet birdsarethose birds reared in housesfor fun and companionship.
They arevery colourful, playful and fanciful as some of them can mimic human
sounds and can even memorize wordsfrom many languages. They areexpensive
too which makesthem asource of money for farmersasafull timebusiness.

Learning outcomes
Thelearner;
+ ldentifiesand differentiate common pet birdsfor suitable purposes
+ Describesthe management practices used for pet birds
+ ldentifiesmgjor diseasesof pet birdsfrom symptoms
Concepts

Common types of pet birds

(1) Parrots/Parakeets: Parrotsare beautiful, playful and some mimic human
sounds. They are characterized by long life span. Parrot group iscomposed of
Africangrey parrots, Macaws, cockatoos, budgerigars, lovebirds, cockatiels,
conures etc.

(@) African grey parrots: Originated from central Africaand haveasize of
about 36 cm. They arevery intd ligent and very tal ented in mimicing human
speech. They arevery closeto their ownersand cannot stand rejection.
Life span is 50 years. Incubation period of eggs — 28 -30 days.

(b) Macaws. Macaws arecharacterized by largearea
of essentialy barefacial skinoneither sded of the
head. They don’t mimic but can be trained in small
tasks. Macaws show astrong tendency to become
one-person pets, and thiscan present agreat prob- §
lem when purchasing atameadult bird that isused §
toitssurrounding. Blueand gold macawsare popu-

days. Lifespan: 50 - 60 years.
(c) Cockatoosarelargebirdswhich canbeingtantly
recognized by their crests, which areraised when
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thebirdsare excited or alarmed. They have extremely strong, heavy hills.
They havealife span of about 100 years. Popular onesare sulphur crested
cockatoo.

(d) CockatidsaregentlebirdsfromAustraiawith mel odiouswhistling sound,
colourful crestsand great speech imitation capacity. Many varietiesare
therelikegrey, pearl, whitefaced and cinnamon cockatiel.

(e) Conuresarefrom South Americaand can be easily domesticated. They
cannot stand rejection and can turn aggressive. They areintelligent birds
with good cgpacity to mimic. Themost popular onein Keradais Sun conure
withyellow plumage and green festhersunder thetail and wings.

(f) Parakeetsaresmall parrotswithlongtail. Indian ring necked parakeet,
Malabar parakeets and Plum headed parakeets are from Indiaand are
popular.

(g) Africanlovebirds. Very colourful andsimilar
to budgies. Originated from Australia. Love
birdsaresmall parrotswith short tail. Sizeis
about 13-15 cm. Very difficult to differentiate
sexes. Despitetheir namelovebirdscan prove
extremely aggressive, especially when
breeding, and for thisreason it issafer to keep
pairsontheir own. Popular breedsare peach
faced lovebird, bluemasked lovebird.

(h) Budgerigars/budgies: Most popular pet
birdsall around theworld. Budgiesare super
colourful parrotswithlongtail, originated from f
Australia. Their length comesaround 18 cm.
They havepdeviolet markingson cheek. Bdow
that marking therewill bethreeblack markings §
on each side. Females will fight with other
femaesbut not with malewhothey pair for life. g
Life span isaround 5 - 8 years. Incubation : _
period of eggsis 21 days. Malebudgiescan g 38 Throat spotsin
mimic human soundto agreat extent. budgerigars

Dovesand Pigeons:. Dovesand pigeons belong to thefamily columbidae.
Pigeonsarelarger insizewhiledovesaresmaller. Popular varietiesare,
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(a) Diamond dove. Originated fromAugtraia
They havegrey colour, whitespotsonwings.
During breeding season, maledovesdevelop
red ringsaround eyes. Length: 13.5cm. in-
cubation period: 13 days. Other varietiesof
dovesincluderedturtledoves, laughing dove
with sound likealaugh, mourning doveetc.
Among different varietiesof pigeons, popu-
lar onesarefantails, kingsand pouters. Fig. 39. Diamond dove

(b) Fantail pigeons are most popular for
showsand aspets. Thetall resemblesafan
and sothename.

(¢) Kingpigeonsarefrom Germany. They may
grow up to 0.5-0.75 feet in height. Most
expensivetoo.

(d) Pouter sarecharacterized by their air filled
crop region which appears like a “bulb”.
Severa varieties are there like English
pouter, Saxon pouter etc. Femal e pigeons
lay eggs by 8" month and the incubation
periodisusually 18 days.

(3) Finches Thebirdsof thisparticular group are categorized by their dependence
on seed as a major item in their diet. Thus they are described as “hardbills’
possessing beaks able to crack seeds. These birds do not become tame or
learntotalk like parrots. Finchesranksamong theleast expensive and most
fredy availablebirds.

(4) Fancy chicken breeds. Fancy breedsof chickenaresmaler insizeand have
peculiar featherswhich amuse peoplewith their beauty. Both the birdsand
their eggsare costly. Although thereare many fancy chicken breedsworldwide,
only afew breedsare popular in Indiaviz,, Frizzled, Silkie, Polish, Bantams,
Sultan etc.

(8 Frizzleisof Asiandescent andispurely anexhibition breed. Itisdocile,
poorly mobileand not agood layer. Theplumageof theFrizzlecurlstightly
backwardstowardsthe head.

(b) SilkieisanAsianbird that makesagreat pet dueto its stunning appear-
ancewith distinctly fluffy feathersand great gentle nature. Need shelter as

[

Fig.4d. English pouter
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their feathers are not waterproof. They have five toes on each foot and
outer twotoesfeathered. Their skin, beak, bonesand meat areatypically
bluish-black incolour. Variouscoloursareavailablelikeblack, white, blue,
grey, whiteetc.

(c) Polish originated from Netherlands. The Polish haveamagnificent crest of
feathers, which often resembles ahat/cap that covers almost the entire
head of the bird. In addition to the crest, they have a small VV — shaped
comb and white ear lobes. They may be bearded or non-bearded. They
also lay few white eggs and do not display broodiness. Black, blue, buff,
golden, white, slver varietiesarethere.

Parrots Different types of pet birds

¥

a. Sulphur crested cockatoo
b. African grey parrot

P ¢. Blue and gold macaw

d. Cockatiel

¢. Malabar parakeet

f. African love birds

2. Budgerigars

h. Sun conure

Fancy chicken breeds

1. King
Pigeon

2. Fan 1ail
pigeon

3. Diamond
dove

4. Pouter

Finches' gy

1. Zebra

, 1. Polish cap
Finch

L 3 2. Sultan
2. Gouldian 3. Silkie
Finch 4. Frizzled

5. Sebright bantam [§

Fig. 41. Different types of pet birds
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Housing, Feeding and Management of Pet Birds
Preparation of Cages/aviary

Cages should be constructed according to the requirements of each species of
bird. Thefollowing factors should be considered while caging of pet birds,

e Properventilation.

* Shade.

» Protectionfromnatura enemies.

»  Spaciousand group housing: Commercia cagesareavailablebut itisnot
good for permanent habitation. Such smal cageswill not behaving enough
spacefor group housing of birdsand it will lead to boredom dueto lone-
liness.

*  Away from street: In places near streets, headlights of vehiclesmay cause
discomfort to bird which should be avoided.

* Avoid problemsto neighborsas somebirds are chatter boxes.

»  Smokeffoul smell should beavoided.

Caging requirements

Cagecanbemadeentirely of wire. It providesvisbility but lessprotection for birds
from draft and disturbances. For Small parrots 2x3x4 ft per pair and for larger
parrots, 4x4x4 ft per pair are required. Box cageisan opaque box constructed
withthinwood or metal withthefront fitted with bars. Such acageprovides security
for thebird and issimpleto construct. In the case of pigeonswooden cageswith
small doorskept at aheight on stands or hanging baskets can be used. The cage
should have afloor that is easy to remove and clean without danger of the bird
escaping during the procedure. The cages should be cleaned oncein aweek. Birds
should be shifted to another small cage and cages cleaned using bleaching powder
or 1% formain. After thisthe cages again washed in clean water and should be
keptindirect sunlight for atleast 4 hours. To prevent caged birdsfrom getting bored,
toyscan be provided. Theonly thing that can beput in with large parrot-typebirds
isstainless-sted chainswith bells; anything el sewill bedestroyed. Mirrors, chains
withbells, and ladderscan be put inwith smaler birds such asbudgerigars, canaries
and finches. The cage should beinspected for sharp points or edgesthat can cut or
injure the bird’s tongue or feet.

Currently, instead of cages, aviarieswith large spacesfor the birdsto freely fly
around areconstructed in gardens. In aviariesdifferent compatible species of birds
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can berearedin groupswhich arehel pful for breederswith different varieties of pet
birds. Thisasofacilitateseasy cleaning. Such anaviary conssts of aflight spaceand
ashdter. Theframefor flight space can be made of wood or of metalssuch asangle
iron or pipes. Wire netting can befixed to thisframe. Eight feet or moreisagood
height for an aviary. Thedoor into theflight space should beonly about 4 feet height
to avoid persons entering suddenly and freighting the birds. Concretefloorsare
preferred for aviaries. Perches should beprovided in aviaries. Perchesshould be
placed at aheight, the sameheight asfar as possible and should not be placed one
abovethe other. Perches should have rough surfaces. Perches madefrom natura

twigsor branchescut from non toxic treesare much better than the artificial ones.
Parrots could destroy wooden perches and should bereplaced. Plastic perchesare
availablewnhich arehard but uncomfortablefor birds. Finches should haverectangular
cagestodlow long horizontal flight asflyinginacircular patternisunnatura tothe
finch and may cause undue stress. Aviaries can be beautified using creeping plants
which asoattract small flies/insectsthusserving asfood for the birds.

Feeding of Pet Birds

Depending on the nature of feed materia preferred pet birdsaredivided into three
groups (1) grain eaterslike doves/pigeonsand parrots (2) honey drinkerslike myna
(3) insect/worm eaterslikefinches. Common grainsused to feed birdsareground
nut, linseed, pine seed, pumpkin seed, maize, sunflower seed, millet, riceetc. Feed
canfed upto 15 % of body weight of birds. 85 % of feed should be constituted of
grains. Feed should a'so contain enough fat, protein, vitamins, mineralsand greens.
Amino acids, vitaminsand minera sareimportant for good body conformation and
colourful plumage. Vegetables arerich in these nutrients and should beincluded
abundantly especidly carrot (richin vitaminA), pomegranate, banana, cucumber,
green chillies, pumpkin and papaya. Raw fruits especially raw bananasimpair
digestion. Juicy fruitsand acidic fruitslike passion fruit should beavoided. Small
pebbles, marble chips, shell grit, gravel etc. will beeaten by birdsfor facilitating the
grinding of feed materialsin gizzard. Rich sources of mineralslikecuttlefish bone,
shell grit, coriander leaves, thulas |eavesand papayaleaves should beincluded.

Diseases of Pet Birds

Sour crop: Achick’s crop must empty completely once every twenty-four hours. If
it doesn’t there is good chance that a sour crop could be developing in the chick.
Food remainsinthe crop and will get sour. Causes may be (1) feeding of too thick
feed (2) over feeding the chick resulting in overstretching of crop, thecrop losesits
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ability to pushthefeedinto digestivetract (3) bacterid, vira andfungd infections(4)
foreign body impaction of crop.
Egg bound: Egg binding refersto acommon and potentialy seriouscondition where
afemalebirdisunableto passan egg that may be stuck near the cloacaor further
insdethereproductivetract. Itismost commonin smaller birdssuch aslovebirds,
cockatidls, budgiesand finches. Breaking of egg insidethereproductivetract can
lead toinfection, if untrested canlead to degth. Low calciumleve sor hypoca caemia,
limited sunlight, malnutrition/protein deficiency, sedentary lifestylecanlead tothis
condition. Clinical sgnsarelossof gppetite, depression, abdomind straining, Sitting
fluffed at thebottom of the cage.
Psittacosis. Psittacosis (Parrot fever/Ornithosis) is caused by abacterium called
Chlamydia pgttaci. Thediseaseisusudly seenin parrotssuch asmacaws, cockaidls,
budgerigars, pigeonsand many other speciesof birds. Thisdiseaseisazoonotic
disease which can spread from birdsto aviculturists. Signsin birdsincludeinflamed
eyes, difficulty in breathing, watery droppings and green urates. Treatment using
antibiotics.
Practicals
1. Identification of different typesof pet birds
(@ Aim-Toidentify different typesof pet birds

Materiasrequired- photographs, pictures, videos, PowerPoint presentation

Procedure- Spotting

Thestudent shouldidentify the bird and writethe salient features.

(b) Aim- Todifferentiate and categorize different groupsof pet birds
Materia srequired- photographs/ pi ctures, videos
Procedure

Thestudent should categorize the photographsof birdsinto different categories
like parrots, doves/pigeons, budgies, African lovebirds, finchesetc.

Assessment activities
1. Collectthepicturesof pet birdsand categorizetheminto different groups
TE Questions

1.  Inwhichbreedof doveduring breeding season, maesdevel opred ringsaround
eyes. (1score)

2. Describethefeeding of pet birdsinlessthan half apage (4 score)
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3. Arrangethefollowinghirdsinto different categoriesof pet birds. (3 score)

(Sulphur crested cockatoo, English pouter, Silkie, Blueand gold macaws,
Frizzled, King)

4.  ldentify the breedsof fancy chicken fromthefollowing statements.
(3 score)

(a) Birdwith fluffy non water resistant feathers, feathered shank and 5 toes
instead of theusud 4.

(b) Birdwithamagnificent crest of feathers, which often resemblesahat/cap
that coversa most the entire head.

(c) BirdwithAsan descent, plumage curlstightly backwardstowardsthe head.
5.  Studyingthereationship of first pair of words, fill up (1 score)

(a) Psittacosis — Chlamydia psittaci
(b) Eggbound- ...
6. Machthefollowing (4 score)
African grey parrot- Black throat markings
Macaws - Mimichuman speech
Cockatoos - Largeareasof barefacia skin
Budgerigars - Movablehead crests
Comment onthe caging requirementsfor pet birdsingeneral. (5score)

8. Listoutthecausesfor sour cropin pet birds
(3 score)

9. Givereason

(@) Finchesrequirerectangular cages
(b) Small commercia cagesarenot preferredfor pet birds (4 score)
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UNIT 9
MANAGEMENT OF DOGS AND CATS

Overview

A petisan anima kept for companionship and enjoyment or ahousehold anima.
K egping petshasbeen shownto hel prelieve stressto thosewho like having animas
around. Walking adog can provide both the owner and the dog with exercise, fresh
air, and socia interaction. Now a day pet rearing has evolved into a business
opportunity andisan organized sector with ot of newer and exotic animasbeing
introduced. Dogsand catsstill remain asthemost popular pet animals.

Learning Outcomes
Thelearner;
« ldentifiesand sel ect suitable dog breeds according to purpose
< Controlsdifferent typesof dogsaccording to purpose
+ Explainsthe different managemental practicesof dogrearing
+ ldentifiesmagjor diseasesof dogsfrom symptoms
“» Asggsvaccinationindogs
+ ldentifiesimportant cat breeds
< Controlsdifferent typesof catsaccordingto purpose
+ Explainsthe different managementd practicesof cat rearing

Concepts

Thedog, Canisfamiliaris, isthe only member of the Canidaefamily that isfully
domesticated. Their long association with people hasalowed dogsto be uniquely
attuned to human behavior aswell asthrive on astarch-rich diet. Dogs perform
many rolesfor people, such ashunting, herding, pulling loads, protection, assisting
policeand military, companionship and, morerecently, aiding handicappedindividuas.
This impact on human society has given them the nickname “man’s best friend” in
the Western world. In Chinaand South Vietnam dogs are a source of meat for
humans. Worldwide over 400 pure dog breeds are recognized.

Breeds of Dogs
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Fig.43.
Labrador

chocolate, or pale
cream. Any other
color or combination
of colorsisa
disgualification. The
body should be
strong and muscul ar
withalevel topline.
The head should be
broad with dightly
pronounced
ebrows. Short

ense hair coat
which is water
resistant. Typical
kind temperament
and otter-liketail are
characteristic. Life
span: 10-13 years

. — Type/ Important Wi
ame N8N | Class characteristics iy
German - Largesized, gentle, | Alsocalled
I EEE) [RERWE, | e d e || Al mesiles
iy domed forehead, | but not hostile. A
(GSD) long square-cut keen sense of high
muzzle and black vigilance, laidthe
nose. The ears are | foundation asa
large and stand “police dog”. One
erect. Thetail is among the best
bushy and reaches | working dogs. Can
to the hock. They be trained to do
haveadouble hair | anything. Guideand
coat. Colour: The | assistance work for
German Shepherd | the handicapped,
dogvariesincolor, | policeandmilitary
and most colors are | service, herding,
permissible. Mostly | search and rescue,
Tan with black drug detection and
saddle. Pale and asfaithful
faded colors are companion/family
serious faultsand
white dogs are
disgualified. Life
span: 7-10
Labrador Canada Sporting Mediumto large Alsocalled St.
retriever and sized, gentle, John's dogs. A dog
England intelligent, good- | pred to perform as
tempered and agile. | an efficient
Color: Black, Retriever of game

birdswhile hunting
Most popular breed.
Ideal assistance dog
for handicapped.
Alsosuitablefor
trackingand
detection, water
rescue works and
recently therapy
work in hospitals,
schools.
Labradorsliketo
eat, and without
proper exercise can
become obese. Also
become lazy.
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. _— Type/ Important T
ame MM | Class characteristics tility
Rottweiler i Mediumto Large |Rottweilers are now
CEER]| Weniig size.Alert, Good- |used as search and
natured, Obedient, |rescue dogs, as
Courageous, guide dogsfor the
Fearless and blind, as guard dogs
Confident. Colour: |or police dogs. Have
Tan, Black On the |anatural instinct to
chest, aRottweiler | protect their families
; will havetwo and can be ferocious
Fig. 44. downward-facing |in their defense. If
Rottweiler triangular marks. A | not properly trained
thinstrip of black [ and socialized,
should be present | Rottweilers can
on each of the become dangerous
Rottweiler's toes. | to everyone.
Lifespan: 9-10
years
quer man Gemany | Working | Mediumtolarge, | Suitedfor policeand
Pinscher Highlyintelligent, | military work, canine
energetic and sports, excellent
obedient dog with a| guard dog and
nobletemperament, | companion. Suitable
needs alot of for city life, heat and

Fig. 45.
Doberman

exercise. Colour:
Fawn, Black, Red,
Blue, White. Body
issquare, compactly|
built, muscular and
powerful. Hair coat
isshort, thick and
smooth. Doberman
has markings on the
chest, paws/legs,
muzzle, abovethe
eyes, and
underneath thetail.
Lifespan: 10-14
years

cold. Thehairis
short, and does not
require frequent
combing, easy to
train, but not easy to
get along with other

dogs.
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Fig. 47. Pug

-

love to be the center
of attention.
Wrinkly, short-
muzzled face, dark
eyesand curled tail
(Thedoublecurl is
perfection), compact
square body with
well-developed
muscles. Muzzleis
black, with aclearly

defined "thumb mark"

on the forehead and
a black trace down
the center of the
back

Colour: variety of
colourslike Fawn,
Black, Apricot, Silver
Fawn, hair coat is
fine, glossy. Life
span: 12 -15 years

v onm Type Important i
ame rigin Class characteristics tility
| Small size, proud, Companion dog.
Jepan | Toy , Non playful, affectionate, | Keen perception
Sporting | obedient and and loyal tothe
intelligent dog. They | master. Ideal
are always larger companion for ol der
thantheir smaller people. Bark of
s cousins, the strangers and
Fig. 46. Pomeranian. Colour: | known for their
Japanese spitz sparklingwhitehair | courage, thus
coat. Pointed muzzle. | reliablewatchdogs.
Erect ears, highset | They are alow
tail iscarried curled | maintenance breed
over the back. Hair | asdirt does not
coat isdouble, with a | stick to the coat; do
short, soft and dense | not have the
undercoat, and a common "doggy
straight outer coat odour".
that islong and
abundant. Life span:
10-14 years
i | Gentle, lazy nature, | Companion dogs.
China | Toy, Non playful and eager to | Pugs are strong
Sporting | please the owner; willed but rarely

aggressive, and are
suitablefor families
with children
Obesity iscommon
if not controlled.
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Restraining of Dogs
Behaviour of dogs

Thebehaviour of dog varieswith breed, typeof training, previousdisagreegble
experience and degree of human association. The stray/free roaming dog
that haslittle association with people may bite at thedlightest provocation.

Thewell-cared-for pet/working dogsare generally docile. The extremely
nervous, frightened dog which shows anxious expression, rapid movement
of head, constant pricking of the earsto every sound response/movement,
pulling of lipsback etc can bitethehandler.

Thevicious, aggressivedogswill keepther head low and will not look directly
tothehandler. Seethefigurefor signsof aggressionindogs.

Rough handling may provoke adverse responsesevenin most friendly dogs.
Dogs should be handled gently. Confidence and calmnessare necessary for
successtul control

Temperament of adog may change drastically whenitissick or injured.
Such dogsmay bite more than aheal thy dog.

Many timesthe ownersmay not prove asatifactory assi stant tothe handlers.

Hackles raised

/ \ Ears back

Pupils dilated

Nose
— wrinkled

Lips slightly curled
(teeth may be some-
what visible)

Tail tucked
(little or no movement) kot

Corner of mouth pulled
Fig. 48. Signsof aggression in dogs
Approaching and handling
Alwaystak toadogwhile handling

The operator should approach fromthesderather than directly from thefront.
Thefrightened or nervous dog should be di stracted/confused before handling.
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The operator should St closeto thedog and after calming the dog can proceed
further.

Apply amuzzleor placeatowel over thedogto partialy blindit.
Using collar and leashes

Dog collarsinadditiontorestraining
can facilitate many functions like
identification, kill ticksetc.

Itisvirtually impossibleto prevent a
determined dog from dipping out of
thecallar.

Theonly collar that istruly safefor Fig. 49. Dog leash and collar
restraint isachokechain.

A nylon cord of 3mm diameter may serve asaleash and used along with choke

chan,
The aggressive, vicious dog may be
subdued to administer a sedative by
threading theleashthrough an eye bolt
embedded inthewall and pulling the
head uptight. Another person grabsthe
tail or thehindleg and makesaquick
intramuscular injection.

The leash should not be wrapped
around atableor chair leg; becausea \_/
medium sized or larger dog can easily Fig. 50. Choke chain for dogs
upset atable.

If an eye bolt isnot available, theleash may be slipped through apartially
opened door, whichisthen tightly closed on theleash. Thedogispulled up
tightly to the door, whichisheld shut by thehandler outsidethe door whilethe
second person administersthe sedative.

Muzzling

A muzzle can be constructed from apiece of 5cm gauze bandage or asmall
cord.

A loop large enough to cover over the mouth of adog should beformed with
thiscord.
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Fig. 51. Muzzling - stage 1 Fig. 52. muzzling - stage 2 Fig. 53. muzzling - stage 3

The loop is applied around both the jaws,
rotate so that the knot comesunder thelower
jaw.

Thefreeendsof themuzzleshould betied at
theback of theneck with aquick releaseknot.

With the muzzle properly in place, the dog
cannot bite. Snug theknot sufficiently tight to
prevent partial opening of the mouth. If the
loop isanchored too closeto the nostrils, the
dog may paw theloop off or the nostrils may
be clamped shut. If the dog collapse from
hypoxiaor vomit whilemuzzling, quickly relessefrom muzzle.

During hot environment muzzling for long period shoul d be avoided because
the dog’s thermoregulatory mechanism involving panting will get prevented by
muzzing.

Commercid muzzlesarenow availableinthe
market

=

Fig. 54. Commercial dog muzzle

Elizabethan collars

Elizabethan collarsarebroad sheet likecollars
fitted onthe neck to prevent self mutilation.

Similar collars can be made from sheet of
plastic or buckets.

Selection of pups

1. Frstitshould bedecided which type of dog
isrequired - large, medium or small.

Fig. 55. Elizabethan collar

2.  Choosethebreed after giving due consideration to:
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Thespaceavailablei.e., abackyard or lawvn
Compoundwall
Thetemperament of neighbors

Check that the chosen pup hasall the breed characteristics.

A hedlthy pup should have bright eyes, elastic skin, and glossy hair coat.

5. Watchthelitter for theway inwhich theindividua pupsbehave. Choosethe
boldest and the loveliest pup. Do not select the onethat |ags behind or hides.

6. Avoid pupswithdischargefrom theeyesor nostrils, dischargefrom ears, pot
belly, lessthan average body weight, those having congenital deformities.

7.  Theteeth should be opposed and clamp down on top of each other whenthe
mouthisclosed. Thegumsshould be pink in colour. Palenessindicates poor
condition.

8. Examineall thefour limbs, count the digits (should be equal in number).
Accessory digits, if present, should be removed. Tail should not be broken or
crooked.

9. Passyour hand along the chest region of the pup. Presence of beads at the
junction of ribsand sternum issuggestive of rickets.

Grooming: Dog groomingrefersto both the hygienic careand cleaning of adog, as
well as a process by which a dog’s physical appearance is enhanced for shows or
other types of competition. Adog groomer (or simply “groomer’) is a person who
earnstheir living by grooming dogs. Groomingisavita partinthewell-being of a
dog which canimprovetheir lifespan. All Breedsrequiredaily grooming, how much
depends on the breed, age, or health of the pet. It isimportant to note that while
many dogsshed, others such asthe Poodl e do not shed hairsand so requiregrooming
by a groomer every 6-8 weeks. Tools for grooming include curry brush, Shedding
blade, Scissorsand clippers, Slicker brushesetc. Curry Brush: A tool made of
rubber or plastic with short “teeth.” The tool is rubbed (or “curried”) over the dog’s
coat toloosendirt, hair, and other skin debris, and stimulatethe skin into producing
natura oils. Shedding blade: A metal shedding bladewith short, dull teethisused
to removedead hair from certain types of harsh coats. The shedding bladeisnot
used to cut the hair. Scissorsand clippers: Cutting tools used to remove/shorten
hair on certain types of coats or in sensitive areas. Slicker brushes are used to
smooth the coat and to take out mats and tangles.
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S

Fig. 56. Shedding blade Fig. 57. Curry combs Fig. 58. Slicker brush
Feeding of Dogs: Itisawaysbetter for theindividua dog ownersto maintain dogs
onthefood materiasordinarily prepared in the house rather than preparing special
food for dogs. Pups are weaned from the dam at 6-8 weeks of age. After weaning,
acombination of cow’s milk (250 ml), egg yolk (one), glucose (half teaspoon) fed at
regular intervals as a substitute for the dam’s milk. For two to three days after
weaning, the pupswill be crying and this crying should not be misunderstood for
hunger. They should not be overfed to avoid indigestion. Rusk, fresh bread, good
quality dog biscuits, eggsetc. can befed in early puppyhood. Gradually, change
over tothedietary articles by thethird month. Feeding frequency isasfollows,

1-2months - 6times
2-3months - 5times
3-4months - 4times
4-5months - 3times
57months - 2times

Avoid feeding the so called ‘dog meat’ available from the market or slaughter house
asfar aspossibleor at least up to six monthsof age. Feeding ricein early puppyhood
givespot belly appearance and hencerice should befed only after three months of
age. Anadult animal requiresonefull med aday. Givethemain med intheafternoon
than at night, asthe dogs haveatendency to deep after aheavy med. Thefeed shall
contain 30% meat and therest cered's, vegetables, milk, egg, bread etc. Chicken
and fish may befed but the bones should beremoved. It isnecessary to supplement
minerasand vitamins, even from the pre-weaning period. Providealarge bonefor
the pupto gnaw at. It provides calcium and phosphorus. It also helpsto keep the
teeth clean and to prevent indiscriminate biting tendency till the permanent teeth
erupt. Pregnant bitcheswill eat more and the diet hasto be offered severa times
eachday. For lactating dams, the nutrient requirement depends on number, sizeand
ageof pups. Thediet shouldberichinproteinand easily digestible. Feed her 3-4
timesaday. Supplement mineralsand vitaminsto meet the additiona requirements
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of lactation. Energy requirement is3 timesthe maintenancerequirement, and protein
requirement is 10 g/kg body wei ght. Fresh drinking water should be madeavailable
at al timesfor pregnant and lactating animals.

Breeding of Dogs

The female dogs will come to ‘season’ first between 6 and 12 months of age. There
areonly two heat periodsin ayear.

Signs of heat
Swdlingof vulva

A clear dischargethrough thevulva. During thisperiod, eventhough anumber
of maledogs are attracted towards the female, the female will drivethem
away.

After wardsthe discharge becomes pinkish or watery for 8-10 days. Thedog
standswith thetail raised andtilted to one sideand isreceptiveto themale.

Theheat period lastsfor about 21 days, and it recurs after about six months.
Dogwill stainthefloor with drops of blood which can be noticed.

Breeding
It isalways advisableto breed dogs after oneyear.

When afema e dog comesto hesat take her at theright timeto themale dog of
choice. Itisbetter to takethefemale dog earlier and leave her withthemale
dogfor getting settled. Mating takes place one or two daysafter the discharge
of blood stops. Thismay beby the 10th to 13th day after the onset of oestrous
cycle, inlarger breedsand earlier in smaller breeds.

Thegestation periodis60-63 days.

Immunization for Distemper and Hepatitis during mid-gestation period will
givethe pups passiveimmunity up to an age of 6-9 weeks.

Dewormingwith suitabledrugsisa so advisableduring themid-gestation period.

Ultrasound scanning could beemployed for early pregnancy diagnosisinfemae
dogs starting from 25" day after last mating.

Whelping: Signsof whel pingincludeswelling of vulva, mammary glandsbecome
turgid and milk will exude on squeezing. Thebitch will seek asafeand calm place
for whelping. When the uterine contractionsstart (first stage) it behavesabnormally
duetopain, will berestless, growling and refusing to eat or drink. Thedischargeis
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greenishin colour and isthin. The pup may be presented either aone or with the
placentaattached to theumbilicus. Thebitch will biteit off and may eat it. At times
thewholebag is presented and the bitch may not careto openit. In such instances
open upthefoeta bag and savethe pup by clearingitsnogtrilsand swingingit toand
fro by holdingitshind limbs. After thelittering of oneor two pupsthe bitch may be
inactivefor sometimeand it will start straining again for more pupsto comeoui.
Whelpingiscompletedin 18 hours.

Diseases of dogs

Rabies. Causative agent isavirus of Rhabdo virusfamily. Most rabies casesin
dogs develop within 21-80 days after exposure. Clinical symptoms: sudden
anorexia, nervousness, hyperexcitability, altered barking, uncharacteristic
aggressiveness (anormally docile anima may suddenly becomevicious). Animals
losetheir fear of people. Two formsaretherein dogs. Furious Form: “mad-dog
syndrome,” the animal becomes aggressive, very alert, show photophobia and
characterigtic dtered bark. They attack other anima s, humansand any moving object.
Noisemay trigger attack. Rabid dogs may chew thewireand frameof their cages,
breaking their teeth and gum. Even young pupswill bitewhen petted. Later muscular
incordination and death results. Paralytic Form(Dumb form): ataxiaand paralysis
of thethroat, sdivation and inability to swallow, dropping of thelower jaw. These
animals may not beviciousand rarely attempt to bite. The paralysis progresses
rapidly toall parts of the body, comaand death follow in afew hours. Control:
Transmission amost dwaysoccursviaintroduction of virus-laden sdivainto tissues,
usualy by the bite of arabid animal. No treatment for rabies. Site of bite can be
washed with running water and soap. Tinctureiodine can be used onwounds. The
main control measureisprophylactic vaccination (anti-rabiesvaccination) and post
exposureimmunization.

CanineDistemper: Causativeagentisavirusof Paramyxovirusfamily. Clinical
signs: fever, dischargefrom the nose and eyes, | oss of appetite. Secondary bacteria
infectionsalso occur. Signsof central nervous system likelocalized involuntary
twitching of amuscle/group of muscles, paralysisof legsand convulsionscalled
“chewing-gum fits” are seen. Control: Treestmentisdesgnedtolimit bacterid invasion.
Supportivetherapiescan be given to stabilize the condition. Evenwithintensive
care, somedogsdo not make asatisfactory recovery. Vaccinationisthebest available
preventionfor caninedistemper.

ParvoViral Enteritis: causativeagentisavirusof parvo virusfamily. Incubation
period: 5-7 days. Clinical Signs: lethargy, anorexia, fever, vomiting, hemorrhagic
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diarrohea within 24-48 hr, dehydration and animal will collapse due to shock.
Control: isolation, environmenta decontamination using disinfectants, foot baths
etc. Most important measureis prophylactic vaccination. Viruscan remainfor an
extended periodintheenvironment. Inakenne/shelter, cages and equipment should
be cleaned, disinfected, and dried twice beforereuse.

Health care of dogs

Vaccination: dogsareusudly vaccinated againgt the diseasesviz., caninedistemper,
infectious canine hepatitis, rabies, leptospirosisand canine parvo virus
Deworming: Dogsareinfected usually by roundworms, tapeworms, hookwormes,
andwhipworms. A smplefaeca examination can reved thetypeof wormsinfecting
thedog. A ccordingly specific anthelminthics or broad spectrum anthelminthicscan
be used. First deworming can be donewhen the dogis8 weeksold.

Management of Cats
Important breeds of cats

Persian: The Persian cat originated from Iran and is
characterized by extremely long, glossy and thick coet, short ¥
legs, awide head with the ears set far apart, large eyes, and
anextremdy shortened muzzle. Itisdso known asthe Shiraz
or Shirazi, particularlyintheMiddle East. Persian catscan
have any color or markings. Itisaquiet and gentle cat, well
suited for apartment life. They arecloseto owner, friendly [
towards strangers, clean and lessvocal. Weight: 4-6 kg. g
Lifespan: 14-15 years. High maintenance grooming. ‘

" Fig. 59. Persian cat
Bur mese: TheBur meseoriginated from Burma/South East Asiabut devel opedin
theUnited Statesand Britain. They haved ender, muscular, long body with awedge-
shaped head, large pointed ears, long tapering muzzle and moderately large eyes.
Very short finesatinlike hair coat. Original colour issolid brown (called assable)
with no markings/spots, but various col oursare now
available. Burmeseare people-oriented breed with
kitten-like playfulnessevenin adulthood. They are
very vocal, intelligent and dependant on humans
(more dog-like) than other cats and so cannot be
left dlone. Weight: 3.5-5 kg. Lifespan: 15-16 years
Low maintenancegrooming. Fig. 60. Burmese cat
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Restraining of cats

Among thedomestic animalsthe cat isone of themost difficult animasto handle.
Thecat defends by biting with itsneed sharp canineteeth and scratching withiits
retractable claws. Both forefeet and hind feet should be secured properly when
restraining acat. Catsare not tolerant like dogs for manipulation. They are not so
close to owners as dogs. They have territorial characteristics and so don’t like to get
picked up fromitscage. Below are some guidelinesfor restraint of cats

Alwaysintroduceyoursalf to the cat before performing any procedure.

Most domestic catswill dlow handling by the owner and usualy will permita
stranger to approachif it feel sthat no danger is present. For assuring acat,
talk gently but confidently to theanimal. Extend your hand palm down, and
alow thecat to sniff it. Gently stroke benegth the chin or beside ears.
Sometimesjust Scruffingacat will beall therestraint that isrequired.

Permit the cat to come out of the cage and can be approached in acam
manner.

Signsof agitationin acat: their pupilsmay becomemoredilated or their ears
may rotate backward. Astheir agitation increases, they will flick the end of
their tail, then moreforceful flicking to the point whereit can be heard tapping
on theexamination table. Some catswill emit alow-pitched growl or hiss.
Thehandler must work quickly. Unusual surrounding may causedepressionin
caswhichwill quickly turnto hostility if handled roughly.

All meansof escape need to be considered when acat ishandled. Doorsand
cabinets need to be closed.

Tapping the cat on thetop of the head may put its mind on something el se. If
that doesn’t help, sometimes simply placing a towel over the cat’s head will
quiet thecat.

For catsthat are particularly fearful, dimming thelightsintheexamination room
may help.

Picking up a cat

Pick up thecat by placingahand over thetop [f
of theanima andaround theoppositeside, with &
palm of the hand supporting thesternum or %

chest.

Alternatively, grasp the cat by theloose skin
over the back of the neck closeto the head el -
(scruff). Thisisanatural handholdfor liftinga Fig 61. Picki ng' upaca
cat.
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Other methods of restraint

Wrappingin a towel

A cat can becontrolled by wrappingitin
atowe. Theextended clawsentanglesin
the towel keeping the paws within the
wrap. &

A single limb may be withdrawn for | = o
examination or for exposureof aveinto
administer intravenousmedicationorto 7 SRS
withdraw blood. Fig. 62. Restraint using towel
Theheadiscontrolled equally well and may be exposed for examination or
treatment in the same manner asthelegs.

Cat bags

A cat bagisavery satisfactory tool when
restraining a cat for uncomfortable
manipulaions.

The cat can be picked up by napeand | s
placed insidethe bag.

After that the head or limbmay beleft | R —
outsidefor variousmanipulations. Fig. 63. Cat bag restraint

Feeding of cats

Catsarecarnivorousanimals. Feed should berichinproteinsof animal originlike
cooked meat, fish and milk. Cooked rice, wheat, potatoesetc. can asobefedin
small quantities. Catseat green grassin very small quantitiesto avoid digestive
disturbancesand to expel fur ballsfromtheir gastro intestinal tract. Catsshould be

given plenty of drinking water.

Feeding frequency
2-3months 4 medgday
3-5months 3 medsday
6-8months 2 med gday
Adult : 2 medgday

Carbohydratesare not essentia for cats. They cannot tolerate high starch diet, as
they havealow pancrestic amylase activity. Fibrousfoods should not befed to cats.
Catshaveahigher requirement for protein than dogssince catsare obligatecarnivores
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and so feed should contain 28% protein. Energy requirement ismainly met from
protein.
Other peculiarities of cats regarding nutrient requirements

Requirementsof aminoacid arginineand vitaminniacinarehigher

Sulphur containingamino acid, Taurineisdietary essentia, which can bederived
only fromanima proteinsespeciadly fish. Taurineisabsent in plant proteins.

Catsrequirevitamin A asthey cannot convert beta-carotenetovitaminAin
their bodly.

Vitamin D requirement islow and dietary vitamin D supplementationisnot
necessary.

Diseases of cats

Felinepanleukopeniavirus(FPV), dso known as Felineinfectiousenteritisfeline
distemper/cat plague. Itisavira infection caused by feline parvovirus. Itishighly
contagiousand fatal. The name panleukopeniacomesfrom thelow whiteblood cell
count (leucocytes) exhibited by affected animals. Clinical signs: profusebloody
diarrhea, severe dehydration, ma nutrition, anemia, and often death. Immunesystem
iIscompromised. Other symptomslikedepression, fever, dehydration, self biting of
tail arealso seen. Affected catsmay sit for hoursat their water bowl, although they
may not drink much. Most panleukopeniadegthsare
dueto secondary infectionsor dehydration resulting
fromdiarrhea. Control: Panleukopeniaisprimarily
spread through contact with an infected animal’s
bodily fluids, feces, fleas etc. FPV is extremely
resistant to inactivation and can survivefor longer
than oneyear inasuitableenvironment. Commercid 4
felinedistemper vaccinesareavailable. Supportive g 64 Feline panteukopenia—
trestment, antibiotics, blood transfuson can betried.. emaciation and dehydration

Practicals

Breeds of dogs and cats

Aim-Toidentify different breeds of dogsand cats

Materialsrequired- photographs, pictures, videos, PowerPoint presentation
Procedur e- Spotting

The student should i dentify the common breeds of dogsand catsfrom their salient




Reference Book |}

Assessment activities

Collect the picturesof common breeds of dogsand cats. Prepare power point
dideswith salient featuresand present intheclass.

TE questions

1.

2.

A German Shepherd dog i spresented at the hospital for vaccination. Suggest

arestraining method for proper control of thedog. (2 score)
Select the brachycephdic dog from thefollowing breeds

(a. Doberman b. Pug c. German shepherd d. Labrador) (1 score)
Your friend wantsto buy apup. Give him somedirectionsfor selection of
good quality pups (3score)
Catsaresmall but very difficult to restrain. Explain somerestraining methods
for cats (5 score)
The sable coloured cat which requireslow maintenance and is attached to
ownerslikedogs. (1 score)
Nameapopular andlong haired breed of cat whichisvery suitablefor gpartment
life (1score)

Nameanimportant viral disease of cats.
|dentify the breed from the charactersgiven bel ow:

Tan coloured dog with black saddle, |ong square-cut muzzle, black nose, erect
earsand excellent as police dog.

Mention thespecia nutritional requirementsfor cats. (3 score)
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Breeds of dog and cat

1.
N

Burmese cat Persian cat

Fig. 65. Breeds of dogs and cats
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UNIT 10
REARING OF RABBITS AND LABORATORY RODENTS

Overview

Rabbitsand |aboratory rodentsincluding rats and mice are have been centrd to the
advancement of knowledgethat hasled to avast array of benefitsto both human
and animd health. Worldwide, new drug research aswel astestsmeant for assuring
thequality and efficacy of pharmaceutical products/vaccines/cosmeticsare based
on experimentsinvolving animals. Rabbit belongsto the order lagomorphawhile
rodentsbel ongto rodentia. They aresmall animdls, easy to handle, short generation
cycles, easy to breed and similar to human beingsin many respects.
Learning outcomes
Thelearner;

< Controlsand handlelab animasfor different purposes

< ldentifiesand select suitable rabbit breedsaccording to purpose

< Explainsthe different managemental practicesof rabbit rearing

< ldentifiesmgor diseasesof rabbit from symptoms

< ldentifiesimportant breedsof mouse

< Explainsthe different managemental practicesof mouserearing

<  ldentifiesimportant breedsof rat
< Explainsthe different managementa practicesof rat rearing

Concepts
Importance of rabbits and laboratory rodents

Human biology isvery much likethat of other animals. That iswhy resultsfrom
animal experimentsapply to people. Most |aboratory animal s havethe same set of
organs heart, lungs, liver and so on, which work in the sameway asthey doin
humans. Researchinvolving animal swill contribute significantly to present and future
knowledge, which may eventually lead to the protection and improvement of the
hedth and wed fare of both humansand animds. Laboratory animasare mainly used
for,

Fundamental biological and medical resear ch: We can study the structure
and function of different tissues of animal body which will be helpful for
understanding humantissues.
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Developing new treatmentsfor diseases. Thereare many diseaseswhich
areyet to have aproper curelike many cancers, AIDS, Alzheimer disease,
genetic disordersetc. We can produce animal model sfor such diseases and
research for better medicines/vaccinesmeasuresto prevent such diseasesusing
animal models.

Preparationsof natural productsused in medical resear ch/treatment -
Animals can produce useful medical substancesin their blood or milk, like
antibodies etc. Eg. Rabiesimmunoglobulins, polio vaccine, monoclonal
antibodies.

Safety testing of chemicalsand drugs - A wide range of chemicals and
medicineswhich areused in day-to-day life ashousehol d products, cosmetics,
chemica sused infarming/industry etc., need to betested for their ssfeusein
humansaswel asinanimals. Eg. testing of cosmetics, insecticides, disnfectants,
newer drugs

Development of new diagnostictestsfor diseases- If thetreatment of a
diseaseisto beeffective, an accurate and quick diagnosisisessential. Animal
testshave paved theway for many blood testsfor the diagnosisof infectious
diseases.

Aspets. Theselaboratory animalsare easy to maintain and handle, so many
of them are used as house hold pets especially rabbitsand whiterats.

Rabbit farmingfor M eat/Fur/Hide: Rabbit farminginindiacanasobea
great source of incomeand empl oyment especidly for women and unempl oyed
youth. Rabbit meat islower in cholesterol and fat and higher in protein. Aged
people can consume and digest rabbit meat easily. They grow and reproduce
faster —reach about 2 Kg weight in 12 weeks and there will be 2-8 bunnies
per litter. They have excellent feed conversion efficiency and canthriveon
materials not used by human beingslike grass, |leavesetc. Rabbit breedslike
Angorayiedfur. Required capita/investment for starting rabbit farming business
isvery low. Rabbitsaresmall sized animal. So, they requireless space, feed,
care and management. You can easily raiserabbitsin your farm, backyard,
terrace and even at home.

Restraint and Handling
Handling of mouse

Whilehandling mousedo not usejerky/sudden movements. Mousewill biteaways
if improperly handled, but the biteisnot painful . Approach the mouse with gentle

confidence.
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Tail Restraint: Mice may be picked up by grasping the base of thetail. Do not
graspthetip of thetail, asthismay causethe skinto be stripped off. Thismethodis
only usedfor brief restraint; for exampl etransferring animasfrom cageto cage.

ForcepsRestraint: Micemay also be picked up with rubber-tipped forceps by
gently grasping the animal by the scruff of the neck or the base of thetail. The
forceps should be dipped in disinfectant between cages. Thismethod of restraint
should only beused for short-term procedures such astransferring anima sto anew
cage.

Scruff Restraint: Restraining themouse by the scruff at neck regionwill alow you
to perform many technical procedures such as examination, injection and blood
collection. Thereisaone-hand and atwo-hand variation of thistechnique. One
hand techniquewill alow the handler toinject themouseat thesametime. Onehand
technique is described here. Use cagetop for providing proper grip to mouse.
Grasp themouseat thebase of thetail with one hand and gently pull back thetail so
that the mouse gripsonto the cagetop. With the other hand, grasp skin around nape
withforefinger and thumb. Tail secured between ring and littlefingers. If you do not
grasp enough of the scruff, theanimal will be abletoturn and bite. If you grasptoo
much skin, the airway will becomerestricted and the mouse will not be ableto
bresthe. Monitor the condition of theanima theentiretime. If color of theears, nose
or ora cavity changes fromnormal pink to bluecolour, animal isnot ableto breath
and should bereleasedimmediately.

In caseof amousebite, do not fling theanimal from your hand asafall can hurt the
animal and cause degth. The best way to remove amousethat ishanging on to your
finger isto lower your hand back into its cage and themousewill quickly jump off
your finger. Wash theinjured sitewith soap and water for at least 5 minutes; ointment/
goraysarenot recommended. Cover wound with clean bandage. Antibiotics, tetanus

%

Fig 66. Mouse restraint usi ng forceps Fig. 67. Scruffing of mouse
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vaccination, and anti-inflammatory
medicationsfor pain can beused, if necessary.
Rodent bitesrarely causetetanus, but tetanus
vaccinationisrecommended.

Handling of rat

Ratsaredocileanimalsif regularly handled
with correct techniques. Ratswill senseyour N
nervousness very fast and can become a Fig. 68. Perfectly restrained mouse
handling nightmare. They caninflict severdy painful bites. Restraint techniquesfor
rats need some experience and regular handling of animals.

Therearemany methodsfor handlingrats. V-hold: Graspwiththeindex and middle
fingersalong the sides of the head and the thumb and remaining fingers under the
axilla. Usethe other hand to support the lower body and hold thetail. Thoracic
hold: Alternatively, circleyour thumb andindex fingersunder thejaw to control the
head whilerest of thefingers support the chest behind the forelegs. Usethe other
hand to support the lower body and hold thetail. Scruffing: Scruff technique can
be used. Ratsobject strongly to being restrained by the scruff. Techniqueissimilar
to that of mouse. Easier for handler, in case of aggressiveanimals.

Fig. 69. Thoracic hold Fig.69a. V hold Fig. 69b. Scruffing

Handling of rabbit

Rabbits can get stressed easily and so dway's approach theanimal with confidence.
Never grabtheears. Neck Hold: Using onehand, grasp theloose skin at the neck
region. Always support the back with the other hand asrabbitswill kick violently
whichisharmful to theanimal aswell asthe handler. Football hold: Therabbit
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Fig. 7JO. Foot ball hold Fig. 71. Neck hold
should be held its head tucked under the handler’s arm and with the back and
hindquarters supported by the handler’s forearms.

Devices used for restraint

Mechanical restrainersareavailablein market for miceand ratswhich aremade of

plexi glassand have asecuring deviceto prevent theanima from exiting thegpparatus

They alow the user to have both handsfreefor manipulation. Restrainersare used

whileperformingtail veininjectionsand blood collection fromtail. Restraint devices
cannot beused smply asaconveniencein handling/managing animas. Animasshould
be adapted to therestraint devices. Morethan 15 minutesisanon-routinerestraint.
Animasinarestraint deviceshould beregularly monitored. Plasticbagrestrainers
or decapicones are another option for short-term restraint of mice. For rabbits,

rabbit restrainer boxesareavailable.

Fig. 72. Mechanical restrainer Fig. 73. Decapicone/bag restrainer  Fig. 74. Rabbit restrainer

Different routes of inoculation of materials

Oral gavage: Gavageistheadministration of fluidsdirectly intothelower esophagus
or stomach. Themaximum volumethat can beddliveredis10 mi/kg. Specia ball
tipped metallic needlesare used for gavaging.

Par enter al routes: Themain parenteral routes are subcutaneous, intradermal,
intraperitoned, intramuscular and intravenous.




B LIVE STOCK MANAGEMENT (LSM)

Subcutaneous (SC) - articleinjected to skin penetrating al layersof skin
Intradermal (ID) — article injected to skin penetrating only the outermost layer or
epidermis

Intraperitoneal (IP) —article injected into the peritoneal cavity

Intramuscular (IM) - articleinjected to muscle

Intravenous (IV) - articleinjected to superficia vein

Fig. 75. Oral gavage

Fig. 77. Intravenousinjection

Precautions for blood collection
Points to ponder before blood collection

Before starting collection, it should beensured that all materialsareavailable
atthesite.

Themethod empl oyed should not cause stressto the animal. Not morethan
two to three attempts should be doneon an animal.

One per cent of body weight isthe maximum amount of blood that should be
collected at onetime.

Immediately following blood collection, dways observethemousefor sgnsof

distressor anagmia
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HUSBANDRY OF RABBITS

Common terminologies of rabbit

Kit - Young one of arabbit whose eyesare not opened
Fryer - Young rabbit which has attai ned the marketableweight.
Buny - Youngrabbitwhichisbelow 20 weeksof age

Buck - Adult breeding malerabbit

Doe - Adult breeding femal erabbit

Kinding - Actof parturitioninrabbits

Breeds of rabbit
Soviet Chinchilla

Thisbreedwasevolvedin erstwhile USSR. Adultsweigh
4.5to5kg. Thoughthisbreed isreared for meat itsfur
isafancy infur crafts.

Fig. 78. Soviet Chinchilla
Grey Giant

Thisbreedisalso anativeof erstwhileUSSR. Adultsweigh4.5to5kg. Duetothe
resemblance of itsfur with that of hare, it isoften mistaken ashare. Itisalsoreared
for meat and fur skin.

New Zealand White

Thisbreed wasevolved in England. Itisan albino animal with whitefur. Theeye
colour isred dueto the absence of melanin pigment. Adult weightis4.5to 5kg.
Meat and fur skin arethemain products.

Angora

Angoraisavery ancient breed of small rabbit weighing around 3 kilograms. Itisa
wool typerabbit withwhitefur. Annua wool yield recorded i s between 300-1000g
in3to4clippings.

% . ;
Fig 79. Grey Giant Fig 80. New Zealand White Fig81.Angora
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Housing, feeding and reproduction of rabbits
Housing

Rabbitsare housed in wire mesh cageskept in shed.

Cages

Cages of does and bucks should be of 60 cm length, 60 cm breadth and 45 cm
height. The cages should be made of wire mesh. The size of wiremesh should be
1cmx 1cmfor the bottom and 2.5 cm x 2.5 cm for the sides. From the ground to
bottom of the cageshould be 75 cmto 90 cm high. Thelegs of the cages should be
insuch amanner that rats and snakes could not cause nuisance. PV C pipecan be
used aslegsfor cages. Cagescan bekept in single or twotier system.

Cagesshouldbeplacedina
shed that isconstructedin

cooler surroundings. St
Nest box: Nest boxes are

required for pregnancy does.

Theyvaryinsizeanddesign S~
but in generd thesizeis50cm

long, 30 cm broad and 15 cm e
high. Nest boxesare made out Legs made of
of wood withsievewiremesh G
bottom. During last week of Facility to
pregnancy a nest box lined ﬁ:ﬂ:m

withwood shaving, hay or coir
fibre should be placed inside
the cage. Fig. 82. Rabbit cage

Feeders and waterers

Feedersaregenerally made out of aluminium or galvanised iron sheets. Feeders
may be designed in such away that they can be attached to the front panel of the
cageand can befilled from outsi dewithout opening the doors of the hutch or cage.
Automatic commercially availablewaterersare used widely in commercial rabbit
farms. Glazed earthenware pots can be used for watering in cages.

Feeding of rabbits: Rabbits primarily are monogastric herbivorousanimals. They
consumecommon typeof grains(wheet, yellow maize, jowar etc) and pulses(Benga
gram, horsegram, etc.) and either greenlegumes/grassor hay. Rabbitscan beraised

&
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by giving concentratefeed, but supplementing with some greensisalwaysgood for
their digestivesystem. Anideal rabbit feed should contain 12-18% crude protein,
7% minerds, 14% fiber and 2700 kilo cal orie/lkg metabolic energy. Rabbitsshould
befed with either compounded mash mixture or pelletted feed. Rabbit pelletsshould
beof 3mm size. Pelletted feed reduceswastage and preventsrespiratory troubles
caused by dust from the conventiona concentraterations. For 1 kg body weight of
rabbit, feed them about 40 grams of concentrate food and 40 gramsof green food.
Providethemwith freshand clean water ad libitum. Duringlactation, thedoe should
continueto receivefeed ad libitum. They drink approximately 10 ml/100g body
weight per day and up to 90 mI/100 g body weight if lactating. If thereisadeficiency
of fibre, protein or someminerasinthefeed, rabbitswill resort to eating their fur. If
too much fur iseaten, thereisadanger of gastro intestinal obstruction dueto hair
ball formation and can cause degth.

Breeding: Rabbitsbecomesuitablefor breedingwithintheir 5to 6 monthsof age.
You should usema erabbitsfor breeding purposeat their 1 year of ageto get qudity
young rabbits. Always use hed thy rabbitsfor breeding with proper age and body
weight. Alwaysbring femal erabbitsto the cage of maerabbits. Femalerabbitswill
attack malesif brought to their territory.

Sex differentiation in rabbit: To determinethe sex of therabbit, pressdown the
vent areajust in front of theanus. In both thedoe and buck, theareawill protrude.
Thedoewill display adit whilethebuck will display awhitetubelike structure that
isthe penis. Older buckswill present scrotal sacswhich can beeasily seenwhile
holding parti cularly during breeding season.

i

Fig. 83. Penisof malerabbits Fig. 84. Vulvainfemales Fig. 85. Scrotal sacsin older males

&
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ReproductiveTrait Details

Oestruscycle Polyestrus (any time of season).

Maefemderatio |1 malefor 10 females

Breeding age 5-6 months; male rabbits are better to be used after one
year.

Signsof heat Congested, purple and moist vulva, restlessness, rubbing the
chin on the sides of the cage, lying in mating posture and
liftingthetail.

Ovulaion Induced ovulator; Ovulation occurs 10 - 13 hours after
copulation.

Mating behavior The doe is always taken to the buck’s cage for mating, if
reverse, doe will attack the buck. Mating is very quick and
will be over in seconds. Male will show certain signs if
successful mating like buck fallsto one side or backwards,
shaking of ears, stamping of foot on thefloor of cage.
Gestation period 28 -34 days (average 30 days).

Littersze 6-8kits.

Weaning 4-6 weeks (depending on weight of bunnies).

Kindlinginterva 2.5 to 3 months; it may be as short as 1 month if bred
immediately following kindling.

Breedingstyle Cross breeding.

Diseases of rabbits

Causative agent/

Disease cause Symptoms of the disease
Pasteurellosis | Bacteriacalled Clinical forms tha@ occur are
Pasteurella multocida snuffles /upper respiratory tract

disease - watery nasal discharge,
snoring sound, conjunctivitis,
head shaking, scratching, ear
infection, twisting of neck,
disorientation, circling or inability
to stand, later they develop
pneumonia. Antibiotics can be
given.

&
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. Causative agent/ i
Disease —— Symptoms of the disease
Sore hock Pressure sores - limbs of the| Ulcerative pododermatitis/
rabbit become lodged or| bumblefoot - affects the skin of
trapped between hard| the back feet and hocks the part
surfaces. Too much friction. | of the back leg that rests on the
Exposureto constant moisture| ground when arabbit sits. Soitis
Bad management and|called sore hock. Severe
exposure to urine Obesity inflammation with pus filled
Bacteria like S. aureus. | |€sions (pyoderma), cellulitis,
P multocida and E. coli later synovitis and osteomyelitis.
Better management and
antibiotics can be given.
Mange Sarcoptes scabei and other | Hair lossfrom the ears and nose,
Sarcoptes species (mite). itching , scratching the ears and
face with forelimbs, whitish
crusts, crusts often have an
unpleasant, musky smell,
especialy intheears. lvermectin
injection is the best treatment
available.

Husbandry of Laboratory Mouse

Breeds/strains of laboratory mouse

BALB/c: BALB/cisandbinoinbred strain of mouseextensvely used inresearch.
Characterigticsare easy breeding and minima weight variationsbetween maesand
femaes. Extensvely usad for hybridomaand monod ona antibody production. BALB/

cmiceare useful for researchin cancer therapy and immunol ogy.

4
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Fig. 86. BALB/c mouse

Swissalbino: originated from Switzerland, outbred mouse, versatileandusedinall
areas of biomedical research and generd studies.

Housing, feeding and reproduction of laboratory mouse

Housing: Cagesfor laboratory mice should be made of anonporous, non-opaque
(for ready viewing of themice), easily sanitizable materid. Mousecan behousedin
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ordinary shoe box cages made of plastic baseand metalic grill top or individualy
ventilated cages (I'V C) made of polypropylene/styrene or polycarbonatewhichis
thetrendinmodern anima houses. In1V C system, each cagehasitsown air supply
of filtered air and exhaust, both controlled centrally by the ventilator. Mouse can
group housed or kept singly. Litter or bedding materia should beprovided likerice
husk or corn cob. Cage tops contain aholder for feed and that may havead ot to
put water bottle. Glassbottleswith stainless stedl screw topsare used for watering.
Automatic watering systemsared so available now. Temperature (65-85°C), relative
humidity (40-60 %), light-dark ratio (14 hourslight: 10 hoursdark) areimportant
parameters while housing mice. Examples for cages are shown under rat’s section.

Feeding: Miceareusudly fedwithcommercidly avail ableconcentrate feed. Pelletted
feed areavail ablewhich will reduce wastage and can beformulated according to
variousresearch needsaswell. Immuno-compromised strains of mouse should be
fed withradiation sterilized feed (irradiated) which are expensive or with feed after
autoclaving. Mouse usually eats 3-5 g of feed daily. Water isprovided ad libitum.
Mousewill drink 5-8 ml of water per day.

Reproductive characters of mouse

ReproductiveTrait Details

Lifegpan 12-36 months

Adult body weight |120-60 g

Terminologies Adult femaeiscalled doe, adult maleisbuck and young
onescalled aspup

Oedtruscycle Continuously polyestrus, spontaneous ovulators, duration:
4-5 days

Sexing Themaeandfemaemicearedifferentiated by looking at

theano-genital distance. Theano-genita spaceisamost
twiceaslonginthemaleasitisinthefemae. Malemice
dsolack nippleswhileitisvery evidentinfemadesespecidly

the posterior most nipples.
Ageat puberty For both male and female — 6 weeks or 35 days
Gestation 19-21 days
Weaning age 18-21 days
Littersze 7-11 pups
Breedingstyle Cross breeding or inbreeding depending on the type of
dran

&7
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Husbandry of Laboratory Rat

Breeds/strains of lab rat

Wistar: TheWigtar rat isan outbred abinorat. It hasthedistinct honor of being
thefirst rat strain developed to serveasamode anima. TheWistar rat iscurrently
oneof themost popular rats used for laboratory research. It ischaracterized by its
wide head, long ears, and having atail length that is always|essthan its body
length. The Sprague Dawley rat wasdeveloped from Wistar rats. Wistar ratsare
more activethan otherslike Sprague Dawley rats.

Sprague-Dawley rat: The Sprague Dawley rat isan outbred multipurpose breed
of abinorat used extensively inmedica research. It hashigh reproduction rateand
main advantageisitscamnessand easeof handling. Theaveragelitter size of the
Sprague Dawley ratis11. Theseratstypically haveincreased tail to body length
ratio compared with Wistar ratsand longer head.

Housing, feeding and reproduction of laboratory rat

Housing and feeding practices of rat aresimilar to mouse.

Fig.88.1VC

Fig. 87. Shoebox cages Fig. 89. 1IVC Systemwith ventilator
Reproductive characters of rat
ReproductiveTrait Details
Lifespan 26-40 months
Adultbodyweight |225-500 g
Terminologies Adult femaleiscalled doe, adult maleisbuck and young
onescaled aspup
Oestruscycle Continuously polyestrus, spontaneous ovulators, duration:
4-5 days
Sxing Anogenitd distance, larger genitd papillaeinmales
Ageat puberty For both male and female - 4-5 weeks
Gestation 21-23 days
Littergze 6-14 pups
Breedingage 50-60 days
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Practicals
Handling and restraint of laboratory animals
Aim - Control and restraining of mice, rat and rabbit for various purposes
Principle
Alwaysapproach the animal relaxed and with confidence.

Handletheanima on aregular bas sin non-threatening Situationslikewe ghing,
petting etc. Animal should be acclimatized before handling.

Do not makeloud noises or sudden movementsthat may startlethem.
Handleanimasgently but firmly.

Keep your fingersaway from themouth of animal.

Can userestraint devicesand an assistant, if available.

Animalsdo not liketo be placed on dippery surfaces. So can use cagetop for
rodents or anon-dippery cloth/cover for rabbits.

Never suspendtheanimal inair for aprolonged period of time.

Chemicdl restraint should be considered for any prolonged/potentialy painful
procedurelvery viciousanimas.

Alwaysuse persona protective equipment (PPE) like gloves, facemasks, lab
coat/coveral

Procedure

a. Redtrainthemouseus ng scruff method

b. Redraintherat usingV-hold method

c. Restraintherabbit using neck hold method
Assessment activities

1. Restrainthe presented rabbit by neck hold method
TE questions

1.  Nameanytwocommonly usedinoculationsitesin mousefor injectingarticles
(2 score)

2. Pick out therestraining methodsfor rabbit from thefollowing
(a foot ball hold b.V-hold c. thoracichold d. muzzling) (1 score)

3. Rabbitsarecommonly used aslaboratory animals. Substantiate the statement
(2 score)

b7
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10.

How will you differentiate amal eand afemal erabbit (3 score)

Writeacommentary on theimportance of |aboratory animalsfor humankind
(5score)

Pick the odd man out. Mention thereason for selection

(Wistar, New Zedand white, Grey giant, Soviet chinchilla) (2 score)

|dentify thebreed of rat fromthefollowing

(Angora, Swissdbino, BALB/c, Sprague Dawley) (1score)

The modern method of housing for housing or |aboratory rodents
(Shoebox cages, Individually ventilated caging system, Freerange system,

Aviary) (1 score)
Describein detail the housing and feeding of rabbits (5 score)
Identify thereationship of first pair of wordsandfill up (1 score)
(@ Rat: pup
(b) Rabhit : ...........

Extended activities

Farmvidts, fidd vists,hatchery visit, expert classes, visitin pet shops, exhibitions
of products, pet shows, camps associ ated with anima husbandry department, OJT.

List of Practicals

© o N g~ wbdPE
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Body partsof adult chicken

|dentification of digestive system of chicken
Poultry feedingredients

Setting up abrooder usinglocally availablematerids
Poultry house equipment

Candling of eggs

Immuni zation of poultry againgt prevaent diseases
Sex differentiation induck, quail and turkey
Identification of different typesof pet birds
Breedsof dogsand cats

Handling and restraint of [aboratory anima's

&
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MODULE 4
LIVESTOCK PRODUCTS PROCESSING AND
FOOD SAFETY

Overview

Animal products namely milk, meat and egg are excellent sources of nutrients
especially essential amino acids. The use of these products by thecommonmanis
increasing day by day. Many peopl e cannot even imagineaday without acup of tea
/ coffee. Asafast devel oping country, theliving standards of Indian citizensarea so
boosting up leading to overwhelming demand for anima productswhicharedeicious
aswell asnuitritious. Asfar asthefarmer / producer isconcerned, the perishability of
animal productsespecialy milk and meat isamajor problem. In order to enhance
their shdf lifemany preservation techni ques have been empl oyed. Knowledge about
thesetechniqueshe psthemto substantialy reducethel osses. It d so enabl esefficient
utilization of milk, meat and eggin surpl us season thereby €iminating profound price
fluctuationsinthemarket.

Value addition of animal products providestremendousjob opportunitiesto the
unemployed youth of our country. Practical knowledge on preparation of some of
thesevaue added productswill help thelearner to build up confidencefor preparing
avariety of milk, meat and egg specidties. Food businessisofcoursedirectly related
to the health of people. When it comes to animal products the chances of
contamination area so more. So abas ¢ knowledge about the hygienic production
and processing of animal productsisinevitablefor providing safeand wholesome
anima sourcefoodsto the consumers. Theincreasing demand, high priceand low
shdf lifeof anima productsincreasethe chances of mal practicesin thissector. The
Government isvigilant about thisand so many rulesand regul ati onshave been brought
withaview to abolish such practi ces. Persons operating food business should have
an up-to-date knowl edge about such regul ationsto provide standard productsto
the consumersand to avoid penalties. A basic know-how about zoonotic diseases
will hepdl theanimal handlersaswell asanimal product processing plant workers
to take appropriate precautions.

With increased use of animal productsthe animal husbandry sector hasgrown far
from amere househol d enterprise to ahuge business. Any businesshasonly one
motive - ‘the profit” and so animal welfare is often forgotten. Animals are living
creatures and so need to be handled humanely. This module emphasizeson the

humane and welfare aspects of animal husbandry sector too.
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UNIT 1.
MILK AND MILK PRODUCTS

Overview

Milk isacompletefood and formsthe staplediet for human beings. The value of
milk can be enhanced by converting it into various products (valueaddition). This
chapter dea swith the various categories of milk products and byproducts, their
preparation and the nutritive benefitsof milk. Thevariousstandardsand guidelines
pertaining to the manufacture of these productsarea so included.

Learning outcomes
Thelearner;

7
°g

Describesthechemica composition and nutritiona vaueof milk

Assesses and differentiate the standards of various milk productsinthe
market

Choosesthe suitable preservation method of milk according to purpose
Identifiesand select appropriatetype of milk as per need
Preparesrequired milk products for commercia and household purposes
Concepts

MILK

Milk isdefined by chemist asemulsion of fat inawatery solution of lactoseand
minera saltswith proteininacolloida solution. Milk may aso be defined asthe
whole, fresh, clean, lacteal secretion obtained by the complete milking of oneor

more healthy milch animal sexcluding that obtained within 15 days beforeor 5 days
after calving.

Chemical Composition of milk

53
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Component Per centage
Waeter 87.25
Dry matter 12.75
Fat 3.80
Protein 3.50
Lactose 4.80
Ash 0.65
Lactoseisthe milk sugar which is adisaccharide containing glucose and

galactose.
Milk protein containsall 9 essential amino acidsrequired by humans. There
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aretwo typesof protein - casein and whey protein. Casein constitutes 80 %
of milk protein. Whey protein consists of lactoglobulin, lactalbumin,
immunoglobulinsetc.

Milk containswater solublevitaminslikethiamin, riboflavin, niacin, pantothenic
acid, pyridoxine, cyanocobaamin, vitamin C andfolicacid.

Also containsfat solublevitaminA, D E, and K.

Milk isagood source of mgor minerdslikecacium, phosphorus, magnesium,
potass um and many traceminerals.

Nutritive value of milk

Biological valueof milk is90%. Itisan almost completefood.

Itisagood sourceof high quality protein, calcium, and phosphorusin addition
toriboflavin and other B vitamins.

It suppliesbody building proteins, boneforming minerdshedth giving vitamins
and essentid aminoacidinfairly largequantities.

Milk fat adds specific odour and palatability. Itiseasily digestible.

It contains ca cium and phosphorusin theratio of 1:2, whichismost favorable
for bone development.

Itisapoor sourceof iron.

L actose provides energy. Milk contains significant amount of essential fatty
acids, and provide smooth textureto theproducts. Lactose decreasesintesting
pH which favours calcium absorption and non survival of pathogenic
microorganisms.

PFA and BIS Standards for Milk and Milk Products

Product FAT % (Min) | SNF % (Min)
Cow milk 35 8.5
Buffdomilk 5.0 9.0
Goa milk 35 9.0
Toned milk 3.0 8.5
Doubletoned milk 1.5(Max) 9.0
Standardized milk 4.5 8.5
Skimmed milk 0.5 (Max) 8.7

Fat % (Min) |[Total solids (Min)
Icecream 10.0 36.0

Fat % (Min) | Moisture (Max)
Whole milk powder 26.0 5.0
Ghee 99.5 0.5
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Table butter

According to PFA Rules (1976) Table/Creamery Butter should contain not less
than 80 % fat, not morethan 1.5 % curd and not more than 3% common salt.

PRESERVATION OF MILK

Chilling: Milk hasto be collected and transported from production pointsinthe
milk-shed areasto processing and distribution pointsin cities. Themain objectiveis
to preservethequality of raw milk. Milk contains micro organismswhichincrease
during further handling mostly at temperaturesof 20-40°C. Soitischilledto5°C
or below and stored cool till used, to prevent deterioration duet to bacteria.

Importance of chilling

If thegrowth of micro-organismsinmilk isnot checkedit will result in the spoilage of
milk. Themost effective meansof controlling the growth of microorganismswithout
affecting the physico-chemical propertiesand nutritivevaueof milk ischilling. Here
microorganismsareneither killed nor milk made safe for human consumption. Only
keeping quality isincreased. Milk should betransported to thecollecting or processing
centreswithin4 hoursof milking.

Pasteurization: Theterm pasteurization as applied to market milk today refersto
the process of heating every particle of milk to at least 63 °C for 30 minutes, or
72 °Cfor 15 seconds. After pasteurization themilk isimmediately cooledto 5°C or
below.

Theobjectivesof pasteurization are,

To render the milk safe for human consumption by destruction of most
pathogenic microorganisms.
Toimprovethekeeping qudity of milk by destruction of dmost dl spoilage
organisms. (85-99 per cent.)

Methods of Pasteurization

1. Lowtemperaturelongtime(LTLT) system: asoknown asvat or batch or
holding system of pasteurization. Themilk isheated to 63 °C for 30 minutes
and cooledto 5 °C.

2. Hightemperatureshort timesystem (HT ST): Also know as continuous
flow or flash pasteurizers. The HT ST pasteurizer givesacontinuousflow of
milk, whichisheated to 72 °C for 15 seconds and cooled to 5°C or bel ow.
Plate heat exchangersare used herefor heating, cooling, regeneration and
holding.
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3. In-bottlepasteurization: Bottlefilled with raw milk and tightly sealed with
gecid  capsisheld at 63-66 °C for 30 minutes. Then the bottles pass
through water spraysfor decreas ng temperature, which cool sboth the product
and thebottle.

4.  Vacuum pasteurization (vacreation): Thisrefersto pasteurization of milk/
cream under reduced pressure by direct steam. The equipment usedinthis
process is called “vacreator” and the process is called “vacreation.”.

Sterilization

Hered | themicro organisms, sporesand the vegetativeformsare destroyed, so that
bacterial spoilage cannot occur under any storage conditions. This
ensures preservation of milk at room temperaturefor aperiod of not lessthan 15
daysfrom thedate of manufacture.

Types of sterilization

1. In-BottleSerilization: Good quality milk, after filtrationisstandardized to
theprescribed percentage of fat and solids-not-fat content. Milk isthen pre-
heated to 60 °C followed by homogeni zation and filled into clean sanitized
bottles and then sealed with crown corks. The bottles are sterilized at
108 -111°C for 25 - 30 minutes. Then cooled slowly to room temperature.
Resultant milk acquires brownish colour and cooked taste.

2. UltraHigh TemperatureSerilization: Milk isheated to atemperature of
135-150°C for 1- 8 seconds. Heretheresultant product haslesschangein
colour, flavor and other chemical properties.

Types of Milk commercially available

1. Homogenized Milk: Homogenized milk isproduced by mechanicaly forcing
milk through asmall passageat high velocity. Thisbresksdownthefat globules
inmilk into much smaller onesand createsastablefat emulsion. Theeffect of
homogenization upon milk may be described asfollows. Thefat globulesin
normal milk areusudly insizesvarying from 1to 20 microns, average being
4 - 6 microns depending upon the breed of cow and various other factors. By
meansof homogeni zation, thefat globulesare broken up into numeroussmdler
onesand all thefat globulesare under 2 micronsin size. Thefat globulesno
longer riseto thetop to form acream layer, asnormal milk, for they are so
small that few of them havethe power to rise against the pull of gravity. This
resultsin anincreasein viscosity of the milk, and an apparent increasein
creaminess and richness. The machine used for homogenizationiscalled

homogenizer.
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2.

Condensed Milk: Condensed milksarethe milks obtained by evaporating
part of water of wholemilk, or fully or partly skimmed milk, with or without
the addition of sugar. The term “‘condensed milk” is commonly used when
referring to “full cream sweetened condensed milk”. Sweetened condensed
milk should contain not lessthan 9.0 percent milk faf and not lessthan 31 %
milk solidsand 40.0 per cent cane sugar.

Toned Milk: Toned milk (singletoned milk) refersto milk obtained by the
addition of water and skim milk powder towholemilk. Usudly, wholebuffao
milk ismixed with reconstituted spray dried skim milk for itsproduction. Toned
milk should contain aminimum of 3.0 % fat and 8.5 % SNF.

Doubletoned milk: Here doubletoned milk should contain aminimum of
1.5% fat and 9.0 % SNF

Preparation of Milk products

1.

(@)

(b)

Acid coagulated products: Paneer isan acid coagulated product made
usually from buffalo milk. Other milk can also be used. It formsthe basefor
sweets, snacks, vegetarian disheslike paneer butter Masal a, pal ak paneer
etc.

Concentrated products.

Khoaisanexamplefor partialy dehydrated wholemilk product. Buffaomilk
ispreferred asit yieldsawhiter product with asoft, loose body and asmooth
granular texture. Milk istakenin an open, shadlow iron pan. Itisdirectly heated
over anon smoky fire by slow constant agitation and scrapping on the sides.
Continuous evaporation takes place and milk thickens. At aconcentration of
2.5-2.8times, heat coagul ation of protein begins. Now concentration occurs
faster and colour changes. The heatingisturned downto 82-87°C and ftirring
and scrapping intensified to avoid browning of milk solidsdueto scorching.
Theviscous mass beginsto dry up. When the khoamass beginsto leavethe
sides and bottom of the pan, heating is shut off. Thefinal solid content is
65-70 %. Cow milk usudly yields 18 % and buffalo milk 20 %.

Gulab Jamun: Itisakhoabased sweet, round or cylindrical in shape and
dark brownincolour it hasafirm body and smooth texture soaked in thick
sugar syrup. Khoaand maida/ravaare mixedin about 3:1 ratio with about 1
% baking powder and kneaded into auniform dough. Doughisthenrolled
into small ballsand deep fried in ghee or cooking oil inashalow pantill the
ballsacquire golden brown colour. The ballsarethen soaked in 60 % sugar
solution and allowed to soak for few hoursbefore serving.
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3. Fatrichproducts

(@ Cream:AccordingtothePFA rules(1976), cream, excluding sterilized cream,
istheproduct of cow or buffalo milk or acombination thereof, which contains
not lessthan 25 per cent milk fat Creamisrichinenergy givingfat and fat-
solublevitaminsA, D, E, and K, the contents of which dependsonthefat leve
incream. Classification: Table cream/Light cream contains 20-25 % milk
fat. Coffee cream/Whipping cream contains 30-40 % milk fat, and Heavy
cream/Plastic cream contains65-85% milk fat.

Method of cream production

Gravity method: When themilk isallowed to stand undisturbed for some
time, thereisatendency for thefat to risewhich can beremoved from thetop.
Basic principleisthat milk fat islighter than skim milk portion. Thisisavery
slow processand requires time. Therateof rise of fat globulesin gravity
method isaffected by size of fat globules: asthe sze of fat globulesincreases,
therate at which cream risesalso increases. Temperature: Astemperature
Increases, viscosity decreases and hencethevelocity increases.

Centrifugal method: Theinstrument used iscalled cream separator. When
milk enterstherapidly revolving bow! of the cream separator, itissubjected to
centrifuga forces, whichis3000-6000 times greater than gravitationa force.
Thedifferencein dengty affectsthe heavier portion (skimmilk) moreintensdy
than thelighter Portion (cream). So skim milk movesto the periphery and fat
portion movestothe centre. Separated productsare collected through separate
outlets. The creamseparator delivers, under normaonditions, adefiniteratio
of skimmilk and cream, whichisusually 90 : 10 (or 85: 15) by volume.

(b) Ghee

Ghee may be defined as clarified butter fat prepared mainly from cow or
buffalo milk. Accordingto the PFA (1976), gheeisthe pureclarified fat derived
solely from milk or from desi (cooking) butter or from cream to which no
coloring matter isadded.

Chemical composition of ghee

Characteristics Requirements
Cow Buffdo

Milk fat 99 t0 99.5 per cent

Moisture Not morethan 0.5 per cent
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Ghee can be prepared by various methodslike,
Country/Des method
Creamery butter method

Desi Method

Fresh or accumulated desi butter (makkhan) istaken in asuitable open mud-pot or
metallic vessd, and heated with stirringon alow fireto drive out themoisture. When
practicaly al themoi sture has been removed, astage judged by experience, further
heating is stopped and the vessel removed from thefire. On cooling, when the
residue has settled down, the clear fat isdecanted into suitable containers.

Thegheewill haveadesirableflavour, golden yellow colour and granular body.
Creamery butter method

Unsalted creamery butter is heated in aghee boiler consisting of asteel jacketed
panwith adtirrer, with steam supply and control valves. The butter mass, iscut into
small pieces and heated on low heat and carefully stirred. Later after complete
melting, thesteam pressureisrai sed to bring theliquid massto boil at atemperature
of 90°C. The contentsare constantly agitated throughout the process of conversion
of butter into ghee, to prevent scorching. Thescum, gatheringonthetopisperiodicaly
removed, until thereisprofuse effervescence, followed by crackling sound, initialy.
When all themoisture has been driven out, thetemperature of theliquid shootsup
suddenly and end point isindicated by the appearance of effervescencefor the
second timetogether with browning of the curd particles. At thisstage, characteristic
gheeflavor appears and the temperature now will be around 110-120°C. Heating
isthen stopped, and after cooling and sedimentation, the gheeisfiltered through a
mudincloth.

4. Fermented products
a) Dahi/Curd

InIndia, curdisaso cdled Dahi. AsFSS Regulations (2011), dahi isaproduct
obtai ned from pasteurized or boiled milk by souring using previoudy cultured
milk or by using selectivelactic or other harmlessbacteria cultures. Dahi may
contain added cane sugar. Dahi shall have the same minimum percentage of
milk fat and milk solidsnot-fat asthe milk fromwhichitisprepared. Where
dahi issold without any indication of classof milk, the standards prescribed
for dahi prepared from buffalo milk shall apply.

Pasteurizemilk at 85°C for 10 minand cool themilk immediately (20-25°C)
by keeping the container in running water, by s multaneous agitation. Add 0.5
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% of darter cultureat thistemperatureand mix thoroughly. Permit the cultured
milk to remain undisturbed for 16 -18 hours at 22-25 °C, or to reach the
acidity of 0.8-0.98. If stored at 5-10°C, dahi usually keepswell for aperiod
of oneweek.

(b) Cheese: Cheesehasbeen defined asaproduct madefrom the curd obtained
frommilk by coagulating the casein withthe help of rennet or Smilar enzymes
inthepresenceof | actic acid produced by added microorganisms, fromwhich
part of themoisture has been removed by cutting and /or pressing which has
been shaped in amould, and then ripened by holding it at some time at
suitabletemperatureand humidity.

Steps in manufacture of Cheddar Cheese
1. Recavingof milk
2. Preheating (35t040°C)
Filtration/darification.
Standardization of casain/fet ratio
Pasteurization

Ripening (cheese starter culture-Sreptococcus lactis/Sreptococcus
cremoris)

7. Renneting —addition of rennet enzyme

8. Coagulaion

9. Cutting of coagulum: (cutting into cubes).

10. Cooking: (heating of curd cubes)

11. Drainage of whey - removal of whey from the curd.

12. Cheddaring: (combined operationsof packing, turning, pilingandrepiling
thecurd cubes).

13. Milling: (cutting the blocks of cheddared curd into small pieceswiththe
help of acheesemill).

14. Sdting: addition of salt

15. Hooping: (curd placed in hoops or moulds).

16. Pressing: (kept pressed overnight, asecond pressing for another night)
17.Drying: (keepinginadrying room at 12 to 16 °C for afew days.)

18. Parafining: (dippingthe cheesefor afew secondsin melted paraffin bath)
19. Curing or Maturing: (storageof cheese for at least 2to 3 monthsat low

o 0~ w

temperature, 0-16°C).
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5.  Frozenproducts

| cecream: Icecream may be defined asafrozen dairy product made by suitable
blending and processing of cream and other dairy productstogether with sugar and
flavor, with or without stabilizersor colour, and with theincorporation of air during
the freezing process. According to the PFA rules(1976) ice creamisthefrozen
product obtained from the cow or buffalo milk or acombination there of or from
cream, with or without the addition of cane sugar, eggs, fruits, nuts, chocolate, edible
flavorsand permitted colours. It may contain permitted stabilizersand emulsifiers
not exceeding 0.5 per cent by weight. The mixture must be suitably heated before
freezing. The product should contain not lessthan 10 % milk fat, 3.5 % protein, and
36 %totd solids.

Preparation

a) Sdection of ingredients: A cleanfresh creamy flavour of theicecream can
be secured only by the use of products, which have been carefully selected
and handled. The selection of ingredientsdependson,

Availability of milk products

Perishability of theproducts
Convenienceinhandling

Effect on flavor, body and textureof icecream
Cost and

Equipment avallable.

b) Figuringthemix: Knowledge of calculation of icecream mix ishelpful in
properly baancing themix, in establishing and maintaining auniform quality
andin producingice cream that conformsto legal standards.

c) Makingthemix: Theingredientsaretakenin appropriate quantitiesto make
anicecreammix to which sugar isadded @15 % to make up the Tota Solids
to not lessthan 36 % and stabilizer (gelatin or sodium aginate) isadded not
exceeding 0.5 % by weight.

d) Pasteurization of mix: Ice cream mix is pasteurized to atemperature of
68-74°C for 25-30 minutes and cooled to 50 °C or lower.

€) Homogenization of mix It producesmoreuniformicecream with asmoother
texture. Improveswhipping ability and shortensageing period.

f)  Coolingand ageingof mix: Coolingthemiximmediately after homogenization
to 0-5°Cisessentid, after whichit should beheld in ageing tanks until used.
Ageing refersto holding themix at alow temperaturefor adefinitetimebefore
freezing. The ageing temperature should not exceed 5°C. Theageingtime
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under commercia conditions may rangefrom 3to 4 hours. Ageingimproves
(1) the body and texture (2) thewhi pping capacity (3) increases overrun, and
(4) Increases melting resistance, of theicecream. Overrunisdefined asthe
volumeof icecream obtained inexcessof thevolumeof themix. Itisusudly
expressed as apercentage.

g Freezingthemix: Freezingisoneof the most important operationsinthe
making of icecream for upon it dependsthe quality, paatability and yield of
thefinished product. Beforefreezing, permitted food coloursand flavorsare
added and mixed thoroughly. Freezing is carried out in an icecream freezer
(batch or continuousfreezer).

h)  Hardening of icecream: Thecontainerswithicecreamisthen placedin
cold room or deep freezer, at atemperature of about -20°C or lower for few
hours.

6. By-productsfrom Milk
W hey: By-product generated during manufacture of productslike cheese,
paneer and chhana. Itisthebasemateria for manufacture of not only nutritiona
products like Whey Protein Concentrate, Lactoseetc., but also the basefor
manufacture of whey drinksand dietetic beverages. Whey drink: It contains
valuable and nutritious whey proteins. Various kinds of Whey drinks are
availableinthemarket. Whey issweetened with sugar, pasteurized and cooled
to room temperaturefollowed by addition of apleasing flavour and colour.
Butter Milk - Produced when butter ismade by churning cream or whole
milk curd. Des buttermilk isanimportant domestic beverage evenin olden
days. Sambharamisprepared using buttermilk.

Skim milk - Skimmilk isproduced by separation of cream frommilk indairy
processing. Skimmilk isrichin SNF content and isused for standardi zation of
milk, preparation of skim milk powder and coffeewhitener.

Practical activities

Preparation of traditional milk products
1) Preparationof curd
Materialsand Apparatusrequired:

d Sanlessged vesd, glass/ dainlesssted jar, water bath, incubator, refrigerator,
€tc.

b)  Goodqudity milk, starter culturewhichincludes Sreptococcusdiacetyl lactis,
Sreptococcus cremoris, with an aroma producing bacteria mainly

Leuconostoc citrovorum.
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Procedur e Pasteurizemilk a 85°C for 10 min and cool themilk immediately
(20-25°C) by keeping the contai ner in running water, by s multaneous agitation.
Add 0.5% of starter cultureat thistemperature and mix thoroughly. Distribute
thiscultured milk into asmall sterilestedl or glass container taking aseptic
precautions, and fix asterile cap. Permit the cultured milk to remain undisturbed
for 16-18 hours at 22-25°C, or to reach the acidity of 0.8-0.98

2) Preparation of paneer
Principle

Paneer isprimarily acid coagul ated milk solids. As per FSS Regulations (2011),
Chhanaor Paneer means the product obtained from the cow or buffalo milk or a
combination thereof by precipitation with sour milk, lacticacid or citricacid. It shall
not contain morethan 70 per cent moistureand themilk fat content shall not beless
than 50 per cent of the dry matter. Paneer or chhanawhen sold aslow fat paneer or
chhana, it shal conformto thefollowing requirements:

Moisture- Not morethan 70 %
Milk fat - Not morethan 15 % of dry matter:
Materials required:

Milk, citric acid, musglin cloth, dairy thermometer, stainless steel vessal, wooden
rectangular hoop with top and bottom open, stainlessstedl knife

Procedure

1. Takefreshmilkinastainlesssted vessd.
2. Heatthemilk to 82 °Cfor 5 minutes.

3. Promptly cool itto 70°C.
4

Add coagulant dowly in athin stream with dow and continuous stirring till
clear whey separatesout. Oneper cent citric acid solution (@ 200 ml/ litre) at
atemperature of 75—80°C or one lemon juice dissolved in 200ml water can
be used ascoagulant for 1 litre of milk.

5.  Allow5minutesfor thewhey to becomeclear.

6. Drainthewheythroughamudincloth. Do not dlow to go downthetemperature
of thewhey bel ow 65 °C during straining.

7. Collect coagulumandfill in hoop lined with strong and clean mudlin cloth.

8.  Apply pressure of about 2- 3 kg/sg. cm on the top of the hoop for 15 to 20
minutes.

9.  Remove pressed paneer from hoop.
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10. Soak theblock of paneer in chilled water for 2-3 hours.
11. Cutthepaneer into pieces.
Assessment activities

1.  Prepareachart showingtypesof milk commercidly availableintheloca market
and their BIS standards.

TE questions

1. Thepercentageof water contentincow milkis (1 score)
(@55 b.77 c.87 d. 99

2. Namethe preservation method used for milk in dairy plants before packing

for sale. Discuss about the method (4 score)
3. Dahiisafermented milk product.
a Name another fermented milk product (1 score)
b. Prepareaflow chart showing the stages of preparation of that product
(3 score)
4.  Machthefollowing. (2 score)
A B
Cow milk 3% fat
Ghee 4.5 % fat
Toned milk 3.5% fat
Standardized milk 99.8 % fat
5. Preparearadiotak on pasteurization of milk (4 score)

6. Arrangethefollowing productsinto variouscategoriesof milk products
(paneer, gulab jamun, chhana, khoa, ice cream, cheese, rasgola (4 score)
7. isthesugar presentin milk (1 score)

8. Thepercentageof dry matter contentin normal cow milk is
ab50 Db.25 c¢125 d.7

9. Inadairy plant you have seenthat milk isheated to 63°C for 30 minutesfor

preservation
a. ldentify the preservation method adopted here (1 score)
b. Writeabout two other preservation methodsfor milk (3 score)
10. Fill theblanksafter understandingtherdation of first pair (2 score)
a Cow milk - 35%
b.Buffdomilk - ...
c.Tonedmilk - ..
11. Choosetheacid coagulated product from the given group and write about the
method of preparation (4 score)
(khoa, peda, paneer, icecream)

&
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Cheese Paneer Butter
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UNIT 2.
WHOLESOME MILK PRODUCTION

Overview

Milkisrichinnutrientsand thus becomes suscepti bl eto spoilage by microorganisms.
Wholesome milk production involves avoiding all such sources of bacterial
contamination of milk. Toincreasethe profitability and reduce perishability, chemicas
and other subgtitutesare added to milk which are called adulterants. Theimportant
adulterantsare aso dedlt in thischapter.

Learning outcomes
Thelearner;

% Practiceshygienicmethodsfor clean milk productionincattle
% ldentifiescommon adulterantspresentin milk

Concepts
Clean milk production

Wholesomemilk producti on denotesthe production of milk with minimum amount
of bacteriaand keeping it in safe conditionstill themilk is processed. Proper
hygienic measuresand storage should befollowed for clean milk production. Milk is
agood medium for the growth of bacteria, so care should be taken to reducethe
bacteria 1oad inthe milk to minimum leved. The bacteriaenter intothemilk trough
through various sources- from udder, milker, environment, utensils, improper sorage
€tc.

Wash and wipe the udder properly
before milking. Clipthe hairsaround
theudder and flank region. Insidethe
udder thereisdways somenumber of
bacteria, so discardfirst few stripsof
milk toreducethebacterialeve inmilk.
Sub clinical mastitiscan be detected
by Caifornia Mastitis Test (CMT).
The hands of the milker should be
cleaned properly before milking and

he should be hedthy with clean habits
for proper hygiene. Fig. 91. Sources of contamination of milk

Udder Dirty udders
infection and teats

Hands and Milking
udder cloths equipment

&
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Avoid dusty environment at milkingtimeandfaling of dung, urineetcintothemilk.
Milk pailswith small top and hoods can be used to reduce these problems. Also
control fliesand other insectsto avoid contamination of milk. Themilk canbesrained

toremovelarge particles.

Themilk vessd Jutens| saremain sourcesof contamination. Usualy duminiumvessds
are used. It should be thoroughly cleaned with detergents and sanitizersin clean
water. Sanitization can be donewith hypochlorites. The milk should be cooled to
5°C toimprovethekeeping quality after collection.

Sour ce of contamination of milk and control measures

Sour cesof contamination

Control measures

Exterior of udder

Wash and wipeudder with antisepticlotion
Clipthehair around udder and flank

Interior of udder

Check for magtitisusing strip cup or
Cdiforniamadtitistest (CMT)
Discardfore-milk

Air anddust in cattleshed

Avoid dusty environment at milkingtime
Usesmall top/dome shaped milk pail
Keep milk covered

Hiesand other insects

Eliminate breeding places

Control fliesandinsectswith mild insecticidal
Sprays, repel lents

Milker

Practiceclean habits- cut thefinger nailsclosdly,
washing of hands with antiseptics, health
awareness and free of disease

Dry milking (dry udder aswell as hands after
washing using clean towel/paper towel).

Utendls

Clean, sanitizeand dry before use.

Adulteration of milk

The common adulterantspresent in themilk arestarch, sugar and weter. Theaddition
of water can be detected by measuring specific gravity of milk using lactometer.
Addition of starch can beidentified by adding iodine solution and sugar can be
detected using Seliwanoff’s reagent in to the milk. The fat percentage of milk can be

estimated by Gerber’s method.
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Wholesome milk production

o) SRS
Washing the hands
before milking

Cleaning udder using antiseptics Sieving of milk

Fig. 92. Wholesome milk production
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Practical activities

1. Determination of specific gravity of milk by
lactometer

Aim

To determinethe specific gravity of milk using lactometer

Materials required
1. Milk Lactometer (Zed)

Dairy thermometer (10-100°C)

Lactometer Jar

Tray

Beaker/bottle

6. MilkSample

Principle Fig. 93. Lactometer
Lactometersare used for rapid determination of specific
gravity. Thismethod isbased on thelaw of floatation which statesthat whenasolid
isimmersedinaliquiditissubjected to an upward thrust equal to theweight of the
liquid displaced by it and acting verticdly upward. Therearetwo typesof lactometers.
Thenorma specific gravity of milk is1.028-1.035.

1. Quevenne’s lactometer which is calibrated at 60 °C

2. Zedl lactometer calibrated at 29°C
Procedure

1. Wl mixedmilk sampleisfilledinalactometer jar avoidingair bubbles.
2. Insertthelactometer inthelactometer jar.

3. Notethecorresponding upper mark of curved meniscus. Thisistheobserved
lactometer reading.

4.  Notethetemperaureof themilk samplesimultaneoudy using thethermometer.

5. Obtainthecorrected lactometer reading by applying approximate correction
factor using the measured temperature of milk. Correction factor of 0.3is
added or subtracted for every 1 degree centigrade above or below 29°C.The
reading thus obtained is corrected | actometer reading (CLR).

6. Specificgravity canbe calculated based ontheformula,

ok wbn

CLR
ifi ity= 1+ ——
Specificgravity 1000
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Activity
Find out the specific gravity of given samplesof milk and comment on theresult.

Sample | Lactometer [Temperature| CLR [Specific | Comments on
No. reading (°C) gravity | quality of milk

2. Detection of adulteration of milk
Aim

To detect common adulterantsof milk
Introduction

Milk isacostly commodity and dmost acompletefood. Somemilk vendorg'retallers
adulteratemilk and milk productswith variousmaterid sto makeprofit. Thecommon
formsof adulterationare

1. Additionof water

2. Addition of separated milk

3. Removd of fat

4. Addition of water and some solid soluble substanceslike starch, sugar etc
Materialsrequired

1. Lactometer

2. 1%iodinesolution

3. Seliwanoff’s reagent
Procedure
1. Addition of water tomilk
Principle

If water isadded to milk thereisreduction in lactometer reading and thereby
reduction in specific gravity. If water isadded greater than 10 %level it canbe

determined by SNFF content of milk.
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S-S,
Percentage of added water = S 100

Where S= SNF content of normal milk

S1= SNF content of observed sample. x
===
e o

CLR RS
0= —
SNF%= —.— +02F+0.14 o
Where CLR iscorrected lactometer reading
milk
Fisfat percentage of themilk '
no change changes in
in colour colour to blue
2. Addition of starch tomilk Fig. 94. Adulteration

. detection - starch
Principle
lodine sol ution givesintense blue color with starch dueto formation of an
unstable starch iodine complex compound.

Procedure

Take about 3ml of well mixed sample of milk inthetest tube. Boil themilk
over aflame. Cool to room temperature and add one drop of 1% iodine
solution. Observefor any colour devel opment. Formation of blueviolet colour
indicates presence of starch. Thiscolour disappearson cooling.

3. Addition of canesugar
Principle

When sucrose is present in an acidic
mediumit getssplit to giveglucoseand
fructose, and resorcinol when added gets
reduced by thereducing sugarsto give
red colour.

Procedure

Take5ml of well mixed sampleof milkin .
atest tube. Add 1 ml of Conc. HCl and Fig. 95. Adulteration detection - sugar
mix.Add pinch of resorcinol powder and

mix thoroughly. Placethetest tubein boiling water for 5 minutesand observe
for devel opment of colour. Thedevel opment of red ring indi cates presence of
cane sugar as adulterant.
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Changeseffected in milk by various forms of adulterants

g.
N Types of adulteration Specific gravity Fat% SNF%
0]
1 Addition of water Fals Fals Falls
2 Addition of skim milk Rises Fals Rises
3 Removal of fat Rises Fals Rises
4 Addition of water and some Normal* Fdls Normal*
s0lid soluble substances like
gtarch, sugar etc

*it can be made normal

Assessment Activity

1. Detect theadulterant present in the given sampleof milk usingiodineand
resorcinol solutions.

TE questions
1.  Preparealeafleton“ Clean milk production” for circulatingamong dairy farmers

inyour locdity. (4 score)
2. During milk analysis, when iodine solution is added to milk sasmpleablue
colour isdevel oped. Expressyour inferenceon thistest (2 score)
3. Nameacompound that can be used both asdetergent and sanitizer inadairy
plant. (1 score)
4.  After collection milk should be cooled to ——°C toimprove keeping quality
(1 score)
ao b. 2 c.5 d. 10
5.  Discussabout theenvironmenta factorsaffecting clean milk production
(3 score)
6.  Unhygienicmilkingisamgor threat to clean milk production. Substantiatethe
Statement (3 score)

7.  Nameareagent used for thedetection of sugar adulterationinmilk (1 score)
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UNIT 3
PROCESSING OF MEAT AND ABATTOIR MANAGEMENT
Overview

Mest processingindustry isburgeoning fast in Indiawith many playersentering the
field. A generd ideaabout the daughter techniques of various speciesof animals,
daughter house requirementsand activitiesin an abattoir are presented in thisunit.

Learning outcomes

Thelearner;

e  Sdectsthesuitablestunning method for different species.

e  Describesthetermsassoci ated with meet technology

e  Preparestheflow chart of daughter operationsin cattle, pig and chicken
e  Explainstheimportanceof anteand post mortem examinationsinanimas
e  Preparesthelayout of an abattoir

e  Describestheimportance of rendering of dlaughter housewaste

e  Definestheimportanceof HACCP

Concepts

Terminology

Abattoir isthe place whereanimals are d aughtered for human consumption.
Lairageisaplacein daughter house where animals arerested before daughter.

Humanedaughter: In humanedaughter, ananima must beeither killed instantly
or renderedinsengibleto pain until desth supervenes. When killing anima sfor food,
they must bestunned prior to bleeding so that they immediatel y become unconscious.

Carcass: Meansthe dead body or any part thereof including the visceraof any
anima which hasbeen daughtered.

Meat: Meanstheflesh and other edible parts of acarcass.

Veal: Meat of calvesof lessthan 3 monthsof agereared on milk or milk replacer.
Kara beef: Meat of buffalo

Chevon: Meat of goat

Mutton: Meat of mature sheep

Pork: Mest of pig
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Stunning
Stunning isthe operation for making an animal unconscious.
Stunning pen/stunning box

Stunning pen should beof durablecongtruction, uncomplicatedindesgnand noisaless
inoperation. Improperly stunned animal s may regain their consciousness. For the
safety purposefrom such regained animals, barsare provided. Thefloor of stunning
box should be properly drained and should be made of non-dlip material.

Different methodsof stunning
1. Physica method
2. Mechanica method
3. Chemical method
4. Electrica method
1. Physical method

Inthismethod apoleaxeor ahammer isused. Ablow ==
onthefore head fracturesthefrontal boneand results & p
in cerebral concussion. Thepoint of aim of blow isthe
intersection of linesdrawn from the base of each horn
to theinner corner of the eye of the oppositeside. In
thispoint thebrainisunder thethinnest portion of the
Kl

2. Mechanical/percussive stunning Fig. 96. Site of stunning

Inthismethod adevice hitsanima'shead with or without penetration. Devicesused
inthismethod are (a) captivebolt pistal (b) freebullet pistol.

a. Captivebolt pistol: captive bolts pistolswork by means of blank cartridge or
by pneumatic form. Two types of captivebolt pistolsaretherei). Penetrative type
- it produce immediate insensibility. ii). Non
penetrative/ mushroomtype— used when brains are
used for edible purpose.

Inadult cattlethecorrect point of sunningisthemiddle

of theforehead wherethe 2 linestaken fromthemedia i
canthus of each eyeto the base of the opposite horn
cross. Thegunisplaced right angleto fore head. For

|

Fig. 97. Captive bolt pistol
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pigsthepistol isplaced about 2.5 cm abovetheleve of theeyesand fired upwards
intothecrania cavity.

b. Freebullet pistol: used to stun horse and sometimes cattle.
3. Chemical method

In chemical method of stunning carbon dioxide gasis used for pre -slaughter
anaesthesia of pigs. Gas blocks the nerve endings and reduces speed of nerve
impulses. 65-70 % concentration CO, air isthe most suitable for pre-slaughter
anaesthesia. Theperiod of exposure should be 45 seconds and bleeding should be
performed immediatel y beforethe pig leavesthe stunning chamber.

Advantagesof CO, method of stunning

1. Carcassismorerelaxed, sodeharing and dressingwill be easy.

2. Lessnoiseand reduced labour requirement.

3. Pork obtained isfeefrom harmful residues.

4. Lesshaemorrhagein muscles

5. Morelossof blood from body whilebleeding and lower pH.
4. Electrical method ! N M|
Inthismethod alow voltage dternating current
passthrough the brain of animal. Usually used
for stunning of pigs, cattle and birds. The

instrument used is similar to a pair of tongs.
Electrodes arefastened to the jaws.

Advantagesof electrical stunning Fig. 9. Water bath for electric
stunning

1. Deeplevd of unconsciousness
2. Thestrength and duration of current may be adjusted to the suit thekind of
animd.
Theimportant disadvantage of e ectrical stunning isthe haemorrhagein muscles.
Thiscan bereduced by prior resting and immediate bleeding.
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The stepsin thesaughter processof different animal sareshown below.
Cattle and Buffalo — Steps in slaughter

Recavinglivecattle
(offloading & restinginlairage 12-24 hours)

Weghing
Sunning
Hoisting, Sticking and Bleeding (stunned animalsare hanged
by heavy chain ontheir hindlegs, severetheartery and vein of

throat bilateraly. Bleedingtime 6 minute).

Flaying or Dehiding (After bleeding, anima sareloweredto
skinning cradleand forefeet and skin areremoved)

Decapitation - removd of head

Evisceration - opening the body cavity and removal of internal
organskidneysand fat

Electrical stimulation — of the carcass using low voltage current
Post mortem inspection
Washing, hot boning and packing

Storage — meat is frozen to 18 -20 °C, 48- 60 hrs.
Pigs - Steps in slaughter
Recavinglivepigs
Weghing

Stunning ( by passingAC of 75V, 250 mA for 10 - 20 sec hoisting
and sticking (by severing anterior venacava)
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Scalding (60-641 °Cfor5-8min)
Dehii ring
Scraping, Hoi sti_ng and Washing
Singeing- removal of small ha'_rs usingblow lamb or gastorch
Decapitation afd Evisceration
Post morterf inspection
Washing, hot bOili ng and packing

Storage — meat is frozen to 18 -20 °C, 48 -60 hrs.

splitting and

]
stunning i ! 3 evisceration L
by bind Timb ¥ of hea L3 b
R i
Ju
. o RN
'
blood ' reat cuts t—= fat
combrined H pelis bane

1996 Encyclopaedia Britannica, Ino, with meal i and hides

Fig. 99. Slaughter of cattle - steps

Broiler processing - Steps in slaughter
Procurement of birds

Handling period (withdrawal of feed 8-10 hoursprior to killing)

Killing & bleeding (Severing blood vesselson neck region dlowing
tobleedfor 1-2min)

Scalding (dipping the carcassin water at temperature of 58-60 °C)
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Defeathering (removd of feether)
Pinning(removd of pinfeathers)

Singeing (remova of small hair likefeathersusngflamedl over the
carcass.)

Washing (using clean & purewater)

Evisceration (remova of head, shank, intestine, lungs, kidneys, preen
gland etc.)(separation of edible portionsfrominedible.)

Trussing( securing of legs & wingstothe body withaview togivea
more compact & attractive appearanceto the carcass)

Chilling(usngdushiceat 4°C)
Draining
Packing (using polyethylenebags)

Storage (a) Refrigerationat 2 °C,
(b) Frozenat-18°C

Meat inspection
Primary aim of mest ingpection isto providewholesome
mest for human consumption.
It has2 major components.
1. Antemorteminspection
2. Post morteminspection

Ante mortem examination or pre slaughter Fig. 100. Defeathering
examination machine

Ante mortem inspection/examination (AMI) isthefirst line of defence in the
wholesomemeat production. Professiona examination by aqualified veterinarian
beforedaughter istheante mortem examination. Animasintended for daughter are
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inspected in rest and in motion when they arenot excited. Animalsshowing signsof
ill health areisol ated for detailed examination.

Purpose
e Somediseasesarerecognised onlyinAMI
e Itwill beuseful in making asound post mortem judgement

e Removal of diseased animasby AMI prevent contamination of the abat-
toir and persons

e Helpsinanima disease control programmes

Post mortem inspection (PMI)

Post mortem inspection isthe professional examination of thecarcassand offals
(inedible portions) withthehel p of laboratory tests, if necessary. Thishelpsto detect
and diminateabnormalitiesincl uding contamination, thusensuring that only mest fit
for consumptionispassed asfood. PM | determines character and extent of conditions.
Inroutine PMI, Veterinarian examinesthe head, viscera, carcassand lymph nodes
for any sign of abnormality.

Requirements for a slaughter house

1. Adeguatelairage.

2. Roomfor emptying and cleaning stomach and intestine.
3. Roomsfor dressinggutsandtripe.
4

Separateroom for preparing and cleaning offa, including aseparate placefor
storing head.

Separateroom for the storage of fat, hide, horn and hooves.

6. Accommodationfor sick or suspect animalsand placefor saughter of such
animalsand storage of detained mest.

7.  Lagechillingrooms.

8.  Veterinary room equipped with
microbiological and parasitic
examination of carcasses.

9.  Changingroom.

10. Fadlitiesfor veterinaryingpection

11. Separation of clean and
contaminated partsof building.

12. Inroomswherework of meatis
undertaken water proof floor, rat

ol
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proof building and suitable drainage system. Smooth wall with light colours,

washabl e coating upto aheight of 3 mwith curved anglesand cornersare

desirable.

Adequate ventilation and steam extraction facility.
Adequatelightingin different areas.

Adequate supply of water with pressure.
Adeguate hot water.

Wastewater disposal system.

Work room with adequate equi pment for cleaning and disinfecting hand and
tools.

Equipment for dressing carcass metal cradle, spreadersetc.

OHT (Over Head Transmission) system of rail for further handling of mest.
Protection against pest.

Provisionfor cleaning and disinfection of vehicles.
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Fig. 102. Layout of an abattoir
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Important space requirements

Total Area

Smal| abattoir - (upto 30000 units/ year) - 1-2 acre

Medium - (50000 units/ year) - 2-4 acre

Large - (over 1,00,000) - 4-6 acre

Theoff loading platform of lairage should beabout 0.9mor 1.2 m. Spacerequirement
inlairagefor animalsare Cattle: 2.3-2.8 m?; largepigs: 0.7 m?, calves, sheep, goat,
small pigs: 0.6 m?. Bleeding area for cattle: bleeding trough — 1.5 m; overhead
bleeding rail — 4.9 m; dressing rail — 3.4 m. Doors should be wide enough to allow
passage. A door width of 4.5 ftisusually adequate.

Lighting

Light requiredin different areas of daughter house

540 lux (50 foot candles) at inspection area

220 lux (20 foot candles) at work room

110 lux (10foot candles) at other area

Rendering of slaughter house waste

Rendering isaprocessthat convertsanima wasteinto stable, value-added materials.
Itis a heating process for meat industries’ waste products through which fats are
separated from water and protein residuesfor the production of ediblefat and dried
protein residues. Commonly it includes the production of arange of products of
meat meal, meat-cum-bonemedl, bonemed and fat from animal tissues. Thereare
basicdly two different rendering processes. (1) Hightemperature rendering: through
cooking or steam application (2) Low temperaturerendering (around 80°C).

HACCP (Hazard analysis critical control points)
HACCP - Hazard analysis critical control points—is a system that identifies, evaluates
and control shazardswhich aresignificant for food safety.
Hazard analysis- the process of collecting and eval uating information on hazards
Hazard - agents causing adverse health effect
Critical control point- point at which the hazard can be controlled to an acceptable
leve
Practicals
1. Layout of theslaughter house

Aim - preparethelayout of an abattoir

Principle: A modern abattoir hasfollowing components showninfigurefor
wholesomemest production.
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Assessment activities

1

Prepare achart showing various stepsin the daughtering procedure of cattle

TE Questions

1

Meat of goat iscalled (1 score)
(a. Chevon b. Mutton c. Chevalin d. Pork)

Prepareaflow chart on broiler processing (4 score)
Discuss about the common method used in meat plantsfor the disposal of
condemned carcassesand slaughter wastes. (3 score)
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4.  Your father brought abroiler chickento homeduring the Christmastime. You
happened to seethe crude process ng techniques of your mother and how will
you make her aware of the scientific and hygienic processing of broiler

(6 score)
5. Nametheresting placefor animalsbefore daughteringinan abattoir (1 score)
6. Fill theblanksafter understanding therelation of first pair (2 score)
a Pig -pork
b. Goat -.................
Cc. Sheep - ....coeevnn..n.
7.  Beforedaughtering theanima sare made unconscious
a. Namethe process (1 score)
b. Write about any one method used for making cattle before daughtering
(3 score)
8. Definetheterm‘flaying'in buffalo daughter (2 score)
9. Statetrueor fase. If falsecorrect the sentence (1 score)

The scalding temperaturefor pig daughteringis54°C
10. Animasshould beexamined by aVeterinarian before daughtering

a Nametheexamination (1 score)
b. Writeitsadvantages (2 score)

11. Namethesystem usedtoidentify and evauate hazardsin amest plant
(1 score)
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UNIT 4
EGG AND MEAT PRODUCTS

Overview

Animd proteinsarethebest proteinsavail ableto human beingswhich supply certain
amino acidsabsentinplants. Just like milk, egg and mest are perishable and thus
necessitate prompt and scientific processing and preservation. Thenutritive benefits
of egg/mest, various preservation techniques and common products are presented
here.

Learning outcomes
Thelearner;

e  Describesthechemica composition and nutritiona valuesof egg and mesat
e  Choosesthesuitable preservation method of egg according to purpose

e  Choosesthesuitable preservation method of meat according to purpose

e Listsoutvariouscommercial egg products

e  Preparesdifferent egg products

e  Prepares different meat products

Concepts

Nutritivevalue of chicken egg

Water - 66 %

Protein- 12%

Fat - 10 %

Carbohydrate- 1 %

Ash-11%
Eggisarich source of high quality animal protein. It isan important source of
unsaturated fatty acids, minerasespecialy iron and phosphorus, and dmost al the
vitaminsthusforming well-ba anced sourceof nutrients. Vitamin Cisabsentineggs.
It haslow calorific value. Easy digestibility makeit avaluablefood for diseased
personsaswell aschildren. Itispossibleto enrich tableeggswith minerds(ironand
iodine), antioxidants (sdenium, vitamin E), omega-3 fatty acidsand vitamins, such
eggswith added nutrients are called enriched eggs. One egg yolk hasacholesterol
content of 200-300 mg.

Nutritivevalueof meat
Water - 75 %
Protein—20.65 %

&
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Lipid-2.5%

Carbohydrate- 1.2 %

Mineralsand vitamins- 0.65 %
Meat isagood source of essentia amino acids, mgjor fatty acids, potassium, iron
and phosphorus. The proteinisamost comparableto wholeegg. Meat isaminor
sourceof calcium but highin phosphorus. Ironin mest isabsorbed by thegut more
efficiently than from plant foods. Meat isan important source of B vitaminand
tracesof VitaminsA and C, but liver and other organscontain all these vitamins
comparatively more. Pork isthe richest source of thiamin and beef of folic acid.
Poultry meet hashigh nutritive value, easly digestible and hashigh protein content
(20%). Chicken meat haslesser fat and cholesterol content (60-90 mg per 100 g)
than red meatslike beef and nutritively closer to milk and egg proteins. Chicken
meat hasfewer carbohydrates.

Preservation of egg

Chilling - for short period preservation, eggs can be stored at 10-15°C
and 70-80 % rel ative humidity

Freezing - eggs can be stored for long period (6 month) at -10°C and 80-
90% RH

Pickling - Eggs can be preserved asvinegar and oil based pickles
House hold methods

a.  Water glassmethod - Theeggsareimmersedin 10% sodium silicate solution
for 12 hours. A thinlayer of silicagets precipitated over the surface of egg
shell providing protection.

b. Limeseding- 1kgof quick limeismixedwith5litreof water. The supernatant
solution istaken and eggs are immersed for 16-18 hours. A thin layer of
carbonateisformed around the egg shell which sealsthe pore. Theeggs can
be stored for one month at room temperature.

Preservation of meat

Chilling - storage at 0-4 °C for short period

Freezing - storage at -18 to - 40 °C for long period (12 months)
Canning - meat ispreserved in brine solution or curry in cans

Thermal processing - The canned products are heated to 115 °C for commercial
sterility and it can be stored without refrigeration.

&
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Curing - means salting the meat along with glutamate, ascorbic acid, acetic acid
and phosphates- dry and wet curing are there. Cured meat can be stored for 2
weeksat ambient and refrigeration temperature.

Smoking - givescharacteristic flavor and colour to the cured meat and preservethe
meat by combined action of heat and smoke components like phenal. It can be
stored for one month at ambient and refrigeration temperatures.

Irradiation - canned and packaged foods are irradiated by gamma rays for
Serilization.
Egg products

Commercia egg products: Commercial egg productsare not popular in Indiabut
very commoninforeign countries. Someof the productsarelisted here - pasteurized
shell eggs, liquid egg whiteliquid yolk, egg powders (yolk, albumen, whole egg),
sugared yolk, whole egg in citric acid. Egg powder — dehydrated eggs prepared by
spray drying. Advantages are less weight, reduced storage space and cheaper
compared towholeegg.

Other products- puffs, samosa, omel ette, egg pickleetc.
Meat products
Sausages

Sausage may be defined asafood consisting of amixture of minced meat and cered
for binding, spiced and stuffed into casings. Casingsserve asacontainer for the
sausage material during the cooking and smoking procedures. Casings can be
1) Naturd (mademostly from the sub mucosd layer of sheepintestines) 2) Artificid
(made of cellulose) and 3) Reconstituted collagen.

Sausages are economical since these are generally prepared from cheaper and
underutilized cutsof meat and by-productsof meat industry. Eg: cheek, jowl, head
meat, pork fat etc. Meat by-products such as heart, kidney, tongueetcareusedin
many SaUsages.

Preparation of Sausage - Steps in processing

1. Mincing

It isadvisableto cut themeat in small pieces, prior to mincingit. Fatisalso
minced inthis. Mesat grinders are used for mincing.

2.  Mixing
Themesat obtained by grindingistumbledinamixer to giveauniformdistribution

of fat and lean particles.
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3.

Chopping

Themesat isfirst added followed by the sdts, phosphate, spicemix, condiments
and finally binder or filler and chopped together to produce afine ground
emulsion. Choppingisinitiated at temperaturesbelow 3°C.

Suffing
Sausage dough or batter istransferred to stuffersfor extruding into casings.
Linkingand tying

After theemulsionisstuffed into casings, the encased massistied with thread
or fastened withmetd dlips. Inlinking sausage, the casingsare pressed together
at appropriateintervalsand twisted around once.

Smoking and cooking

The sausages are placed on smoketreesor trolleysand aretransferred to the
smokehouse. During cooking thetemperaturerisesto 68 to 72°C and humidity
35-45%.

Chilling

After smoking and cooking, the productischilled by refrigeration or by dipping
or spraying with brine solution to aninternal temperatureof 1.5t04.5°C.
Peeling and packaging

After chilling, the cellulose casingsareremoved. Thisisknown aspeeling.
Peeling can be done by hand/machines. Peel ed sausages can be packed for
sdletotheconsumers.

Practical activities

1. Preparation of egg and meat products

1

Eggpickle

Aim: To preparevinegar based quail egg pickle

Materialsrequired

Stainlesssted vessd s glassjar with air tight
lid, stainlessstedl sieve, stoveetc.

Quail eggs- 150 numbers

Synthetic white vinegar —500 ml

Water —500 ml

Tablesalt—80¢

Spice mixture—20g -
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Peeled and sliced ginger—20 g

Peeled and sliced garlic—20 g

(Composition of spicemixture: Red chili - 20 %, Cumin - 20 %, Anise-10%,
Cardamom - 10 %, Caraway - 10 %, Cinnamon -10 %, Turmeric -10 %,
Black pepper -7.5 % and Cloves- 2.5 %)

Procedure

Hard boil theeggsby placingthemin boilingwater for 15to 20 minutesinavessd.
Keep the boiled eggs submerged in cold water for approximately 5 minutes. Peel
off the egg shellsand wash with pure water. Placethe peeled eggsinaclean glass
jar. To preparethe pickle solution, boil the measured amount of water, vinegar and
salt together inapan. Add spice mixtureand condiments. Bail it, reducetheflame
and allow themixtureto s mmer for 10 minutes. Removethe pickle solution from
heat. Strainit through amesh sieve. Pour the solutioninto theglassjar, over the
eggs. Screw on the lid tightly. Place the container in the refrigerator for 3 days
before serving. Thiscan be stored for 4 monthsat room temperatureand 12 months
at refrigeration.

2) Cutlet

Aim: To prepare chicken cutlet
Materialsrequired
Pressure cooker, cooking pan, mixer, stainless stedl vessels, knivesetc

Ingredients.

Boneless chicken—1/2 kg

Potato: 3 numbers

Finely chopped Onion: 1 bigsized
Ginger (Chopped): 1 tablespoon
Green chili (Chopped): 2-3 numbers
Turmeric powder: 1 teaspoon
Red chili powder: 1teaspoon
Pepper powder: 1 teaspoon
GaramMasala: 1 teaspoon

Bread crumbs: 1 cup

Beaten Eggs. 2

Salt: asneeded _
Oil: forfrying Fig. 105. Meat cutlet

&
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Procedure

1. Cook the potatoesin apressure cooker, peel and mashit. Keepit aside.

2. Cut the chickeninto small pieces and apply the red chili powder and
turmeric powder on the piecesand keep asidefor 10-15 minutes.

3. Cook thechicken piecesin apressure cooker with alittlewater and salt.

4. Meanwhileinapan pour someoil and heat it. Add the chopped onions,
ginger, green chilliesand sautétill it turnstrand ucent and soft.

5. Mincethechickeninamixer and add it to the pan along with the pepper
powder and garam masala. Sautéit for 10- 15 minutes.

6. Turnoff theflameand alow themixtureto cool for 10 minutes.

7. Onceitiscooled add the mashed potatoesand mix well using hands. (The
mixture should hold shapewhenrolledinto balls).

8. Rall out smal portionsof themixtureinto limesized bal andflattenit be-
tweenthepalmsto giveit shape.

9. Dipeach cutlet inbeaten egg and roll them in breadcrumbs, making sure
that al sdesarenicely coated.

10. In another pan heat the oil and fry the cutletsin medium flametill they are
golden brown.

Assessment activities

1.

Collect commonly available egg and meat productsfromlocal marketsand
conduct anexhibition

TE questions

1.

How can you preserve shell eggsusing sodium silicateand calcium oxide?
(3 score)

Discuss about the common methods used for the preservation of meat

(4 score)
Inaseminar organized by health department, the dietitian opined that constant
useof high cholesterol mest likebeef canlead to heart problems. Your friend
who eats beef was panicked. Suggest asafer meat quoting its advantages.

(3 score)
An ovoid “cell” laid by female species of birds is one of the best nutritionally
balanceddiet  availableto humans. Substantiatethe statement. (4 score)
You aredirected to storethe chicken eggsfor sx monthsinahatchery. Describe
the preservation method followed inthissituation (2 score)
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Prepareaflow chart showing the preparation of meat sausage (3 score)

Name adehydrated egg product (1 score)
The percentage of water ismorein (1score)
aegg b.meat c.milk  d.eggpowder

discuss about smoking method of preservation of meat (2 score)

MEAT AND EGG PRODUCTS

e b
§ & . r ! -
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Egg breaking machine for manufacture of
egg products

Meat Burger Chicken cutlet

Chicken nuggets

ig. 106. Meat and egg products
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UNIT S
ZOONOTIC DISEASES

Overview

Zoonotic diseases are those di seases transmitted from animal sto man and vice
versa. An awareness of such diseases can prove helpful for those personswho
handleanimasand work in animal related fid ds.

Learning outcomes

Describesand differentiate various zoonotic diseases
Identifiesdifferent zoonotic diseasesinanimals
Identifiesdifferent food borne diseases originating from livestock products

Concepts
Definition of zoonoses and classification
Z00Nnoses

Those diseasesnaturally transmitted between animal sand man
Anthropozoonoss- diseasestransmitted fromanimal toman, Eg. - brucellosis
Zooanthroponosis- diseasestransmitted frommanto animd, Eg. - human TB
Amphixenosis - diseases transmitted between man and animal, Eg. -
staphylococcos's

Common zoonotic diseases

Anthrax

Caused by Bacillusanthracis
Mode of transmission- contact, ingestion, inhalation

Prevention and control- disinfection, proper dlsposd of carcass, immunization,
post mortem and slaughter should
not be conducted in infected
animas

Tuberculosis
Caused by Mycobacteriumbovis.
Mode of transmission - ingestion,
inhdation.
Prevention and control - avoid
contact, immunization, health &
education, trestment. Fig. 107. Anthrax
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Rabies
Caused by Lyssavirus
M ode of transmission - bite of animal, lick and scratches on abraded skin

Prevention and control - avoid stray dogs and cats, immunization, health
education, control rabiesinwildanimals

Brucedllosis
Caused by Brucella abortus
Modeof transmission - contact, ingestion, sexua contact
Prevention and contral - disinfection, proper disposd of placenta, immunization,
pasteurization of milk, health education

L eptospirosis
Caused by Leptospiraicterohaemorrhagiae
Modeof transmission - contact, ingestion, inhaation
Preventionand control - disinfection, proper digposa of garbage, immunization,
control of rodents, protectiveclothing.

Avianinfluenza
Caused by Influenza(orthomyxo) virus.
Modeof transmission - contact, ingestion, inhaation.
Preventionand control - disinfection, proper disposa of garbage, immunization,
protective clothings.

Important Food borne diseases originating from livestock products

Colibacillosis - caused by E. coli. The common sources of E. coli in livestock
products are contaminated water with faecal matter and unhygienic practi ces of
handling. Main symptomismassivewatery diarrhoea.

Cholera - caused by Vibrio cholerae. Products are affected with contaminated
water. Themain symptom iswatery stool and abdomina pain.

Botulism - caused by clostridium botulinum. It isan anaerobic organismfoundin
soil mainly affect canned products. It producesapotent neurotoxinwhichisfata to
human.

Taeniasis- caused by Taenia saginata and T. solium. Ingestion of viableform of
larvae (cysticercus) in meat of cattle and pork (measly pork) causeinfectionin
human.
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Control of food borne diseases

1. Sanitary disposal of human excreta

2. Maintenanceof strict hygienic practices during production, processing, storage
and handling of livestock products

3. Control of flies

4.  Proper cooking and heat treatment of products

5. Proper awarenessto society

Practicals

Prevalence of zoonotic diseasesinthelocality

Aim - Identify the common zoonotic diseases prevail /present in your locality
Principle: Zoonotic diseasesare diseasestransmitted between man and animals.
Proper identification and control of thesediseasesareimportant for guarding public
hedlth.

Activity: Visit the nearby veterinary hospital and inspect the outpatient register for
information about the prevalence of common zoonoatic diseasesin your locality.
Prepare atabl e showing the detail s about the zoonoti ¢ di seases.

Place

Sl. No| Date | Zoonotic disease [Species of animal [ Number of animals
affected affected

Assessment Activities

1. Preparedidesof common zoonotic diseasesfor power point presentation
TE Questions

1. Discussabout any two zoonotic diseaseprevail inyour locaity (3 score)

2. Nameafood bornedisease caused by bacteriaclostridia (1 Score)
3. Nameoneexampleseach for anthropozoonos sand zooanthroponosis

(2 score)
4. Discussabout the zoonotic disease caused by lyssavirus (3 score)
5. Whichof thefollowingisnot afood bornezoonotic disease (1 score)

a cholera b.taeniasis  c. botulism d. black quarter
6. Discussabout azoonotic disease caused by becillusbacteria (2 score)
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UNIT 6

ANIMAL WELFARE AND FOOD SAFETY
GUIDELINES

Overview

Human beings arethe dominant species on this planet now. Withthisprevailing
anthropocentric view point, animasareconsidered inferior and severd crudtiesare
doneon small and largeanimaslikeintheform of poaching, illegal transportation
and slaughtering, unethical animal experimentation, hunting etc. To prevent such
incidences severa guiddinesarethere, out of which someare presented here. Animal
productslike milk, meat and egg form the staple diet of human beings. Various
hazards could occur during the processing of these foods and an understanding of
guiddinesfor food processingisaimedinthischapter.

Learning outcomes

Thelearner;
Identifiesvariouscrueltiestoanimals
Describes specificationsfor transportation of animas
Describesimportant food standard and safety practices.

Concepts
Prevention of cruelty to animals act (PCA) -1960

Itisan act to prevent theinfliction of unnecessary pain or sufferingonanimalsandto
prevent crudty toanimals.

It refers to general cruelty to animals like beats, over rides, tortures, keeping
confinement without necessary opportunity for movement, mutilation or killing of
animd's, unreasonableadministration of injurious substances, carryingonvehiclesin
such amanner that it causesunnecessary pain, keeping chainfor unreasonabletime
or habitua chaining, owner failsto provide sufficient water, feed and shelter, willfully
permitting theanimal to diein streetswithout treatment

Exhibition and performing training of animalsshould beregistered legally for that
purpose. Exemption should be given to military purpose, education and scientific
purposeby digibleingtitutions

Persons or institutions carrying on experiments should be registered legally.
Experiments should be performed with due care and humanity, if possible under
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anaesthesia. Experiments on animal s should be conducted only in unavoidable
Stuations, otherwisemakeuseof aternatives|ikebooks, multimedia, smulation etc.
Animasused for experimentsshoul d be properly |ooked before and after experiment.
Keep proper recordsof all activities.

Transportation of animals
Transport of animal rules- 1978 was published as asub section of PCA act.

Animalstransported shal| be hedlthy and in good condition and such animal shall be
examined by aveterinarian for freedom from infectious disease and their fitnessto
undertakethejourney. Ananimd that isnew born, diseased, blind ,emaciated, having
given birth preceding 72 hours or likely to give birth during transport shall not be
transported. Pregnant and very young animalsshall not bemixed with other animals
during transport. Troublesomeanimalsshall be tranquilized beforetransport.

The maximum distance alowed for cattlein aday whiletransport onfoot is30 km
andtravellingtimeis8hoursper day mainly in cooler hours.

During transport by road 6 largeanimalsor 12 smaller calvescan beloadedina
lorry. The spacerequired for each cattleis2 m?. Inrail transport an ordinary goods
wagon shall carry not morethan 10 adult cattle or 15 calves.

The spacerequired for each poultry cageduring transport of chickenis2 ft x 2 ft x
2ft.

Food safety and standard act (FSS act) - 2006

Itisan act to consolidatethe lawsrelating to food and to establish thefood safety
and standardsauthority of Indiafor laying down science based standardsfor articles
of food and regul ate their manufacture, storage, distribution, sale and import to
ensure availability of safe and wholesomefood for human consumption and for
matters connected therewith or incidentsthereto.

Theleve of following substances or contentsin thefood should bein accordance
with the provision of FSSact and regulations
- Food additives
- Contaminants, naturaly occurring toxic substances, heavy metasetc
- Pedticides, veterinary drug residues, antibiotic residuesand microbiol ogi-
cd counts

- Genetically modified foods, organic foods, functional foods, proprietary
foodsetc
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Functional food - processed specialy to satisfy particular dietary requirementsdue
to physical or physiological conditionsor diseases.
Proprietary food - food for which standards are not specified, but are not unsafe

Theact d so ded swith packaging and labding of foodsand restriction of advertisement
and prohibition of unfair trade practices.

Practicals
1. BlSstandardsof common livestock products
Aim - assessthestandards of variouslivestock productsby verifyingthe BISstandards

Principle: Purchase common milk productsfrom market and compareits contents
with BIS standardsand assessitsquality.

Activity- prepare atable showing the BIS standards of cow milk, toned milk,
doubletoned milk, icecream and paneer and compareit with the purchased products
from market to assessthe quality.

SI. No| Item Fat percentage SNF % Others

Assessment activities
1. Prepareachart showingthe common crueltiesto animasinyour locality
TE questions

1. Listoutthecommon crudtiestoanimas (2 score)

2. Whicharetheregulationswe should follow for thetransportation of animas
by road (2 score)

3. Thespacerequirement for cattle during transportation by road is (1 score)
a 2m? b.1m? c.3m? d. 4 m?

4.  Describethe measuresfollowed for experimental animalsas per PCA act

(2 score)

5.  Themaximumdistancedlowedfor cattleinaday whiletransport onfoot
(1 score)

a 10km b.20km ¢.30km d.40km
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Extended activities

Veterinary Hospital visits, field visitsto milk/mest product marketing units, meat
plant/daughter housevist, expert classes, exhibitionsof products, dairy co-operdtive
society vidt, dairy plant, campsassociated with animal husbandry department, OJT,
daryfamvigt.

List of Practicals

1

N o gk~ wbd

Preparation of traditional milk products
Determination of specific gravity of milk by lactometer
Detection of adulteration of milk

Layout of the daughter house

Preparation of egg and meat products

Prevalenceof zoonotic diseasesinthelocality

BIS standards of common livestock products
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