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INTRODUCTION

The course consist of 3 Modules, Module 1 is PgulMranagement,
Module 2 Rabbit Management and Module 3 is Pig Mangent. The
three Modules consist of 20 units.

7 units were dedicated to Poultry, 7units to Rabhitd 6 units to Pig
Management.

The material in this course is based on practippr@ach to what is
routinely practice on Poultry, Rabbit and Pig farfise course has been
developed to suit students of Animal Productionalémnd large scale
Poultry, Rabbit and Pig keepers. In order to leaane about this course
you are expected to make reference to other soofcdetormation like
the Library and Internet.

The course guide tells you all that you need tovkabout the course,
what course material you will be using and more artgntly you are
encouraged to frequent Poultry, Rabbit and pig $ammd offer to
participate in the management aspect. This willobganized by your
tutor as specified at the end of some units. Thisge a long way in

enriching your knowledge and developing your skills handling

animals.

You will also find self-assessment exercises emeeddithin each unit
of the course for you to answer. At the end of eact you will have
standard tutor marked assignment questions (TMAQYydu to answer
and give your teacher for assessment.

WHAT YOU WILL LEARNIN THE COURSE

The course consists of three Parts which coverg lwagicept in non-
ruminant animal management of Poultry, Rabbits@gd.

In this course you are going to study the managémérbreeding
stocks, growing and young animals of Poultry, Rebhnd Pigs. You
will also study their housing, equipment and fegdiprinciples.
Production and management practices, livestock ao@s as well as
health management of stock, processing and magkefipoultry, pigs
and rabbits were discussed.

COURSE AIMS

The course aim is to develop and strengthen yodenstanding of Non-
Ruminant Animal Production and to be actively imead in animal
management with a view to minimize the protein kietan-balance in
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Nigeria. The following is the summary of the couesms in which you
are expected to be able to:

. Explain the term non-ruminants, their brief histodystribution
and development.

. Discuss the advantages and disadvantages of ke&mnofry,
Pigs and Rabbits.

. Recognize the problems or constraints of Poultrigs Pand
Rabbits production in Nigeria.

. Know the guide lines on how to improve Poultry, $ignd
Rabbits production in Nigeria.

. Distinguish the different commercial breeds of ®kits, Rabbits
and Pigs and their Characteristics

. Understand the production systems and methodsindedultry,
Rabbit and Pigs.

. Know their nutrition, selection, common diseasesapites, and
their preventive and control measures.

. Be familiar with the processing and marketing otiRy, Rabbits
and pig products.

COURSE OBJECTIVES
To achieve the aims stated above, each unit heedstdjectives at the
beginning of the unit. You should Endeavour to réhdm before

working through the course.

At the end of each unit, find out from the objeesvif you have done
what is required of the unit.

On successful completion of the course you shoaldlde to

Explain with suitable examples, the term non-rumteaheir historical
background and distribution around the world.

Identify based on their physical appearance théerdint breeds of
Poultry, Rabbits and Pigs.

Explain the procedure of processing and system arketing poultry,
Rabbit, Pigs and their products.
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Take part in the management of Poultry, RabbitsRigd from day old
to point of disposal or slaughter.

Identify the signs, of common diseases and pagasitenon- ruminants
and the measures necessary for their prevention.

Understand the Nutrition of non-ruminants, themuieements, sources
and types.

Explain the adjustments needed in housing, sysfgmoduction, with a
view to improve the productivity of these animaiNigeria.

WORKING THROUGH THIS COURSE

This course is very interesting, and requires yosggend some time to
read and understand each unit, | would advise &eguisits to nearby
Poultry, Rabbit and Pig Farms will help you to ursend and better
appreciate the course. Where possible try as msciioa can to be
involved in the management aspects (feeding, abgandisinfection,

beak trimming, e.t.c.)

COURSE MATERIALS

Major components of the course are;

Course guide

Study units

Textbooks

Visits to Poultry, Rabbit and Pig Farms

In addition to the above, there are some recomnuetedebooks for the

course which are not compulsory for you to haveread. They are
necessary as supplements to the course material.

STUDY UNITS
The course consists of 20 units and divided inkdo@lules as follows:
Module 1  Poultry Management - 7 Units

Module 2 Rabbit Management - 7 Units
Module 3 Pig Management - 6 Units

Vi
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The details of the 3 modules and their contentar®llows:

Module 1: Poultry Management

Unit 1: General Introduction of paylManagement
Unit 2: Poultry Production Systems

Unit 3: Feeding principles of Poultry

Unit 4: Incubation and Hatchery practices

Unit 5: Management of day-old growerggels and broilers
Unit 6: Poultry diseases and their prévoen

Unit 7: Poultry Products and Marketing

Module2 Rabbit Management

Unit 1: General introduction of Rabbit Maement

Unit 2: Principles of Feeding Rabbit &ekd Resources
Unit 3: Rabbit Reproduction

Unit 4: Rabbit Housing and Equipment

Unit 5: Husbandry Skills of Rabbit Protlon

Unit 6: Rabbit Health and Diseases

Unit 7: Killing and Processing

Module3 Pig Management

Unit 1: General introduction of Pig Maeagent

Unit 2: Pig Production Systems

Unit 3: Principles of Feeding Pigs and Feed ressirc

Unit 4: Management of Breeding stock, Piglets, \Wzan
Growing and finishing pigs

Unit 5: Swine Diseases and their prevention

Unit 6: Swine Processing and Marketing

Modulel Poultry Management (7 units)

The first unit in the material discusses the gdnearaoduction in

Poultry Management including the meaning of poulffaxonomy of
the domestic fowl, the advantages and disadvantaigeseping poultry.
Problems or constraint of poultry production in &lig as well as
guidelines to improve poultry production were dsssed finally breeds
of chicken and their characteristics were explored.

The second unit introduces you to the differentteayps of Poultry
production their advantages and disadvantages. Witlualso study
Breeds of chickens and their characteristic. Ppultousing, general
principles of poultry housing in the tropics werisadissed. You will
also study poultry equipment and their Maintenance.

vii



ANP 301 COURSE GUIDE

The third unit discusses the digestive system aiiltpo and their
nutrient requirement.

You will study the nutrient allowance for poultrynder tropical
conditions, Feed requirement and body weight ofil&rs, their growth
rate, feed intake and floor space requirement béfsu

In the fourth unit you will study the Reproductiggstem of the hen,
avian egg and its composition. You will be expogedthe idea of
Incubation its Essential requirements

The Operation of the incubator, hatchability arsl Factors were also
discussed.

In the fifth unit you will study the basic princgd of managing day-old
chicks, growers, broilers and layers. Feeding aatexing Equipment,
Temperature requirement of chicks were also digdisyou will be

able to know the characteristics of a good layeragood broiler.

The sixth unit deals with Poultry diseases and thkgvention. Common
diseases of parasitic, bacterial, and viral ongere discussed.

The seventh unit is about Poultry Products and ktarg. Exterior and
interior qualities used for grading eggs, Egg psso®y and preservation
were discussed.

Module2 Rabbit Management (7 Units)

The first unit focused on the general introductidmabbit management.
The advantages and disadvantages of keeping rabbitbe studied.

Problems or Constrains of rabbits production indii@, guidelines on
promoting rabbit production and Biological classifiion (taxonomy)

were also discussed. Different breeds, their corsparand pictures are
shown for clarity.

In the second unit you will study the PrinciplesF&feding Rabbit and
Feed Resources.

The digestive system and nutrient requirement loibita were discussed.
You will study the concept of Caecotrophy and Fegdsystems of
rabbits.

The third unit focused on Rabbit Reproduction. Yall study the Male

and female reproductive system, methods of selpctebbits for
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breeding, their Mating, Kindling, Sexing and weaninPregnancy
diagnosis in rabbits is also discussed.

Fourth unit is about Rabbit Housing and Equipménthis unit you will
study Housing requirements, Types of housing, Indmiches, Outdoor
rabbit hutch and Floor methods of housing. You waio study Hutch
equipment, their requirements and Maintenance.

In the fifth unit you will be exposed to HusbandBkills of Rabbit
Production like

Observation, Rabbit examination, Weighing, Nailmiming and
Identification. You will also study Record keepiagd analysis which
will enlighten you on Financial and Animal recoredping.

In the sixth unit you will learn Rabbit Health abuseases, Signs of a
healthy rabbit

Conditions that make a rabbit susceptible to ds@aduding Stress and
how to minimize major stresses were discussed.ehtee measures for
common diseases like Coccidiosis, Ear mange or skinge, Snuffles
and Myxomatosis are discussed.

In the seventh unit you will study Poultry Produatsd Marketing for
example Egg marketing, Egg grading, Exterior angriar qualities
used for grading eggs as well as Egg and bird gsicg of table birds.

Module3 Pig Management (6 Units)

In the first unit you will be exposed to the gemeardroduction to pig
management, in this unit World pig population thdistribution and
consumption will be studied. Taxonomy or Biologidalassification,
Advantages and Disadvantages of pig farming anddsref pigs will
also be studied.

The second unit deals with Pig Production Systeaimsiy advantages
and disadvantages will also be studied. Generalsideration of
designing pig house and Pig equipment will be enqulo

In the third unit you will study Principles of Feed pigs and Feed
resources, Gastro intestinal tract (G.I.T) and ieatr utilization and
Nutrient requirement of pigs for example Water, igye Protein,
Minerals and Vitamins

Fourth unit deals with Management of Breeding stéuglets, Weaners,
Growing and Finishing pigs. Management considenaticke Stockman
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ship, Handling and restraint, Hygiene, Managemdnbreeding stock
selecting boar for service, Mating conditions, kreacy of use and
boar-to-sow ratio, Management of Gilts/ Sows, Rig=eding cycle and
Recommended practices will be studied. You willoalstudy the
preparation needed before farrowing, Managemepigiéts like Creep
feeding, Provision of iron, and the Culling of sows

In the fifth unit you will be exposed to the studfySwine Diseases and
their prevention.

External parasite, Endo parasites and common lofectdiseases of
pigs will be studied.

The sixth unit is concerning Swine Processing aratkiéting and this
include transporting the animals, the care of atsmia the Lairage,
Slaughter procedure

Bleeding, Scalding and de-hairing, Evisceration, aMehygiene,
Marketing and Uses of pig meat.

TEXT BOOKS

Where applicable the recent editions of these ba@sksrecommended
for further readings.

Adi, M. A. (1994) Sheep, Goat and Swine productioiigeria

Fielding, D., Smith, A. J. and Coste, R. (1991) {Bits) The Tropical
Agriculturalist (CTA) Macmillan

Holness, D.H., Smith, A.J. and Coste, R. (199)s Prhe Tropical
Agriculturalist (CTA) Macmillan.

Lee, S. and Summers, J. D. (2000) Broiler brepdaduction.

McDonald, P.,Edward, R.A., Greenhalgh, J.F.D. andrddan,C.A.
(1998) Animal Nutrition % edition.

McDonald, I. and Low, J. (1985) Livestock rearing the tropics
Macmillan education Ltd.

Sainsbury, D. (1992) Poultry Health and ManageBi&ngdition
Blackwell Scientific publication.

Williamson, G. and Paye, W. J. A. (1987) An introtlon to Animal
husbandry in the tropics.
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PRESENTATION SCHEDULE

The Presentation schedule is included in your @unoraterials and gives
you the important dates for the completion of tut@rked assignments.
You are required to submit to your tutor for asse=m® by the stated
dates

ASSESSMENT

There are two components of assessment for thisseohe tutor
marked Assignment (TMA), and the end of course exation.

TUTOR MARKED ASSIGNMENT

There are twenty Tutor Marked Assignments Quest{dMA) in this
course; you need to submit fifteen tutor markedigassents, (Five
guestions from each module) before you are allowesit for the end of
course examination. The work you submit to youortdbr assessment
will count for 30% of the total course mark.

You are expected to complete your assignments flwminformation
and materials contained in your set books, readshgdy units,
interactions with farmers during your visits ane timternet. You are
also advised to read as wide as you can to brogal@nknowledge.

After completing each assignment, sent it togethigh a TMA (tutor
marked assignment) form, to your tutor. Make suaeheassignment
reaches your tutor on or before the deadline gieeyou. If for other
reasons you cannot meet the deadline, contact tydorr for a possible
extension date. Be warned extensions will not l@antgd after the due
date unless for few exceptional cases.

FINAL EXAMINATION AND GRADING

This is the end of course examination, it is aghneurs’ duration and
concludes the assessment for the course. It cotesti?0% of the whole
course; you will be informed of the time for theaexnation. It may or
may not coincide with the university semester exaton.

TABLE 1: COURSE MARKING SCHEME

Assessment Marks

Assignment 1-15 30% of course marks
Final examinatio 70% of course mark
Total 100% of course marks

Xi
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COURSE OVERVIEW

Table 2: course organization

COURSE GUIDE

Unit Title of work Weeks | Assessment
activity | (end of unit)

Course guide 1
Module 1 Poultry Management

1 General Introduction of poultry 2 Assignment 1
Management

2 Poultry Production Systems 2 Assignment 2

3 Feeding principles of Poultry 2 Assignment 3

4 Incubation and Hatchery practices 2 Assignment 4

5 Management of day-old growers, 2 Assignment 5
layers and broilers

6 Poultry diseases and their 2 Assignment 6
prevention

7 Poultry Products and Marketing 2 Assignment 7
Module 2 Rabbit Management

1 General introduction of Rabbit 2 Assignment 8
Management

2 Principles of Feeding Rabbit and 2 Assignment 9
Feed Resourc

3 Rabbit Reproductic 2 Assignmen 1C

4 Rabbit Housing and Equipment 2 Assignment 11

5 Husbandry Skills of Rabbjt 2 Assignment 12
Productiol

6 Rabbit Health and Diseases 2 Assignment 13

7 Killing and Processing 2 Assignment 14
Module 3 Pig Management

1 General introduction of Pig 2 Assignment 15
Management

2 Pig Production Syster 2 Assignment 1

3 Principles of Feeding Pigs and 2 Assignment 17
Feed resources

4 Management of Breeding stocgk, 2 Assignment 18
Piglets, Weaners, Growing and
Finishing pigs

5 Swine Diseases and their 2 Assignment 19
prevention

6 Swine Processing and Marketing 2 Assignment 20
Revision 3
Total 44
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HOW TO GET THE MOST FROM THIS COURSE

Most of what you will study in this course has piead application on

the farm. If you run into any problem, telephonenytutor (you will be

provided with the telephone number, e-mail or hawcbntact your

tutor). It is your tutor’s responsibility to helpy when you need help,
don’t hesitate to call and ask your tutor to previd

The course overview is your reference for the tmeeded for each unit
and the assignment related to the units.

Organize you study schedule and follow it strictigfer to the course
overview for the time you are expected to spencach unit and also
the assignment related to the units.

Work through each unit at the time required, where are instructed to
visit a nearby farm, you tutor will arrange for thisits and you are
expected to observed the practical aspect of whiataye learning. Feel
free to discuss with your tutor and the farm keegdéryour problems
regarding what you have learnt.

Review the objectives for each study unit to maleee ghat you have
achieved them. In case of any difficulty you mayte@t your tutor. You
also have self-assessment exercise which you guered to answer on
your own. Your ability to answer them is an indioat of your
understanding of the unit concerned. Try as mucjoascan to answer
the questions.

When you are sure that you have achieved a unijsctives, you can
then start on the next unit.

When you submit an assignment to your tutor forkingy, do not wait
for its return before starting on the next unitwAls keep to your
schedule. Pay serious attention to comments, dmnsce.t.c from your
tutor after collecting your assignments. Contaaryttor if you have
problems.

After completing your last unit, review the couesad prepare yourself
for the final examination. Check to make sure yawehachieved the

unit objectives (listed at the beginning of eacht)uand the course
objectives (listed to this course guide)

SUMMARY

This course, Non-ruminant animal management intdndstrengthen
your knowledge on the history, taxonomy, distribati methods of
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production, selection, nutrition, marketing and qassing of poultry,
rabbits and pigs.

By the end of this course you will be able to ansesdless questions
about the management of non-ruminants. You wikhble to:

Discuss the advantages and disadvantages of keppuitry, Rabbits
and Pigs Compare and contrast the extensive/fregeraand the
intensive system of poultry, rabbit and pig produrtt

Explain the reasons for providing suitable houdimgpoultry, rabbits
and pigs.

Explain the term ‘nutrition’ and comment on the uggment of Energy,
Protein, Minerals, Vitamins and water in non-runmtsa

Describe management practices of day-old chicksyers, layers and
broilers in a poultry farm. The same applies tospggnd rabbits as the
case may be.

Describe the precautions to be taken by poultdybiteand pig farmers
to prevent the spread of diseases.

Discuss common diseases of poultry, rabbit and argh their control
and prevention.

It is our sincere hope you find the course inteéngsand very useful. We
wish you success in your studies and your future.

Xiv
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MODULE 1 POULTRY MANAGEMENT

Unit 1 General Introduction

Unit 2 Poultry Production Systems

Unit 3 Feeding Principles of Poultry

Unit 4 Incubation and Hatchery Practices

Unit 5 Management of Day Old, Growers, Layers Brailers
Unit 6 Poultry Diseases and Their Prevention

Unit 7 Poultry Products and Marketing

UNIT 1 GENERAL INTRODUCTION
CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 Taxonomy of the domestic fowl
3.2 Advantages of poultry keeping
3.3 Disadvantages of poultry keeping
3.4  Problems or constraint of poultry productiorNigeria
3.5 Guidelines to improve poultry production
3.6  Breeds of chickens and their characteristics
3.6.1 Egg type
3.6.2 Meat type
3.6.3 Dual purpose
3.6.4 Rhode Island Red
3.6.5 Leghorn
3.6.6 Light Sussex
3.6.7 Barred Plymouth Rock
3.6.8 Harco
3.6.9 Local breeds
3.6.10 Hybrids
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further reading

1.0 INTRODUCTION

What are Non-Ruminants?

Non-ruminant animals are those animals that hawelsi stomach. They
possess no rumen, reticulum and omasum. They Haomasum as the
only true stomach. Examples include Poultry, Rabhitd pigs.
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M eaning of poultry

Poultry generally refers to domesticated birds @&t used mainly as
food to man. These include domestic fowl, duckekeys, guinea fowl,
pheasant, quails, ostrich, pigeons, doves etc. rspegies, breeds and
strains of poultry are used in the service of nome of these species
are of limited importance examples are guinea f@uebse, ducks and
the ostrich, others and particularly Gallus donoesti(domestic fowl)
have assume a worldwide importance.

Domestic fowl are believed to have been domesticaieAsia around
2500 BC, Geese in Egypt 1500 BC, turkey in Mexie0@BC, ducks in
China 2500 BC, Muscovey ducks were found in Pertha sixteenth
century and were probably domesticated at about tinge. Most
modern breeds of poultry were developed from 18%®avds. Modern
breeding programmes to produce hybrids starte®%94 and 1960s.

20 OBJECTIVES

At the end of this unit, you should be able to:

. explain the terms poultry and non-ruminants

. know the advantages and disadvantages of keepurigypo

. understand the problems or constraints of poultodpction in
Nigeria

. know the guide lines on how to improve Poultry prowbn in
Nigeria

. distinguish the different commercial breeds of ®bits and their
Characteristics.

3.0 MAIN CONTENT

3.1 Taxonomy of the domestic fowl

It is important to trace the taxonomy of the doneeshicken in the
animal kingdom considering its importance as a beppf meat and
eggs to ever growing population of the world.

Below is the taxonomy of the domestic chicken:

Kingdom - Animalia

Phylum - Chordata

Class - Aves

Subclass - Neomithes

Order - Galliformes

Family - Phasinidae

Genus - Gallus

Specie - Gallus domesticus

2
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3.2

1)

2)

3)

4)
5)

6)

7)

8)

9)

10)

3.3

1)

2)

Advantages of poultry keeping

They have comparatively small body size which malkes
reasonably possible to be raised in a confinen¥dre.success of
the extensive range of systems and methods that¢ baen
developed to produce chickens in widely varyingiemments is
an important step to the success of poultry keepers

There is a low cost of production and quick rettrom poultry
compared to other farm animals.

Poultry meat and egg are high quality animal protsources.
Eggs are the most nutritive and have the best ami profile
known to man.

Poultry are efficient feed converters to meat agd é.e. they
have high feed efficiency)

Poultry production can be used to minimize the girointake in-
balance in Nigeria.

There is excellent product acceptance with resfmesbcial and
religious traditions, in other words no strong tatagainst the
eating of poultry product, thereby ensuring readyrkat for the
products.

Curative and preventive drugs are available for tmmsultry
diseases.

Poultry birds assist in scientific research.

Poultry also gives useful by-product like feathansl droppings
(feaces).Their droppings contain more nitrogen,sphorus, and
potassium than other animal wastes.

From a genetic standpoint, the short inter-germranterval of
this species (about 1 year) has favoured the ragidction of
breeds which meet more of the specific demandsmsumers.

Disadvantages of keeping poultry

The digestive tract of birds is relatively shorimguared to other
farm animals and can only utilize high quality centate feeds.
These are also use as feed for human making thém ito direct
competition with man.

They are highly susceptible to extreme weather itiond and
diseases.

SELF-ASSESSMENT EXERCISE

ia.
b.

Explain the term ‘non-ruminants’ using suleabxamples.
Discuss the advantages and disadvantages of p&ekping.
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3.4 Problemsor constraint of poultry production in Nigeria

1) Because of the competition with man the addeed ingredient
is high.

2) Housing, diseases and parasitic problems.

3) The nutrient composition of available feegradient not well
understood.

4) The nutrient requirement of birds for mairstece and production
is not well known.

5) Unavailability of adaptable egg laying andilar birds.

3.5 Guiddinestoimprove poultry production

1) Farmers should provide balance ration to owerthe birds diet.

2) Farmers should follow sound management resti

3) Farmers should adopt proper vaccination pnognes and
effective disease control measures.

4) Farmers should renew their stock regularly.

5) Farmers should raise birds of imported breleat tare more
productive.

3.6 Breedsof chickensand their characteristics.

All breeds and varieties of chicken are due to matselection. Many
are commercially exploited. These include:

3.6.1 Eggtype

These are breeds raise for egg production. Theg Bavall body size
and slow growth rate. Examples are Harco, Ancormde Island Red,
black leghorn white leghorn.

3.6.2 Meat type

They are breeds raised for meat production. The ferge body size,
they are also heavy breed, and they have fastevtignate. Examples
are light Sussex, white Sussex, white WyandottgmButh Rock and
Anak.

3.6.3 Dual purpose

These are birds that are raised for both meat aygl production.
Examples are Light Sussex, Rhode Island Red, agohdRith Rock,
New Hampshire etc.
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In today’s economic reality, in developed countdesil-purpose breeds
are regarded as in efficient, producing neither tme@ eggs very
efficiently. However in Nigeria dual-purpose birdan be very useful
especially in less intensive systems of production.

For example the cocks are used for meat produatoihthe hens for the
production of both eggs and meat. Both are corsidgrolder when
slaughtered than are broilers and therefore, haore ffavour.

3.6.4 Rhodelsland Red

The Rhode Island red originate from America thehfeais red with
some black feather in part of the wing. It hasowelkskin and lays large
brown eggs.

3.6.5 Leghorn

The white leghorn has white feather and is use Iyaiar egg
production. It is small in size and lays over 300iter shell eggs in a
year.

The brown leghorn produces brown shells eggs andtiss productive
as the white leghorn.

3.6.6 Light Sussex
It is an important English breed which grows rapidt is large with

good fleshing property. It is good as a broiler paor as a layer. Some
exotic breeds of chicken are shown below.

4 =i
Fig 1.1 White leghorn Fig 1.2 White Wyandotte

Source: Poultry - Tropical Agriculturalist by A.Smith, pagel4 &15
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Source: Poultry - Tropical Agriculturalist by A.Smith, page 15
Fig 1.3 Light Sussex

Light Sussex

Hybrid egg layer White |egh0rn
Fig 1.4 Poultry breeds

Source: Livestock rearing in the tropics by |. Meiadd and J. Low,
page 90

3.6.7 Barred Plymouth Rock
The feather colour is grayish black with white umdkath, while the

sides are black with prominent streaks of whitetsp®hey are heavy
breeds and are used for dual purpose. They layrbemgs.
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3.6.8 Harco

Harco is a heavy American breed and has been coigynused to
develop the present day breeders. It is a goodasgug bird.

Other breeds like the Ancona, Andalusian and Spanisite are all of
the Mediterranean origin and are early maturingvbet 150-160 days,
producing 240-250 white shell eggs per year.

3.6.9 Local breeds

These are breeds peculiar in the west African egipn they are
generally small with tough flesh. They are poorel@y but good
brooders. Their feather varies in colour from whieblack including
multi-colour mixtures.

3.6.10 Hybrids

They are commonly seen and use in commercial farfhey are
generally high yielding in both meat and egg prdiduc They are fast
replacing most standard birds.

4.0 CONCLUSION

There are many advantages of keeping poultry, twe problems
associated with their keeping can be correctedolipwWing some few
guidelines. Several breeds of chickens are availadohd can be
commercially exploited.

50 SUMMARY
In this unit will have learnt that:

. Poultry generally refers to domesticated birds thet used
mainly as food to man. These include domestic favgcks,
turkeys, guinea fowl, pheasant, quails, ostricgepns, doves etc.

. Advantages of keeping poultry include-their smaitiy size, low
cost of production, high quality protein, feed e#ncy, not
associated with taboos, useful by-products, shameation
interval and help to improve protein intake.

. Problems associated with poultry keeping includésed
competition with man, housing, diseases, parasites lack of
adequate knowledge in their nutrition.

. To improve poultry production we need to improvedbi diet,
sound management practices, vaccination progrdamas e.
. There are several breeds of chickens that areadnaiand all can

be exploited commercially.
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6.0 TUTOR-MARKED ASSIGNMENT

la) List the problems and constraints of poultyduction in Nigeria
and suggest ways of their improvement.

b) Name five improved breeds of chickens that aumd in Nigeria.

C) Briefly explain the characteristics of afiyee breeds mentioned
above.

7.0 REFERENCES FURTHER READING
Lee, S. and Summers, J. D. (2000) Broiler brepdaauction.

McDonald, I. and Low, J. (1985) Livestock rearing the tropics
Macmillan education Ltd.

Sainsbury, D. (1992) Poultry Health and Managensanith, A. J., and
Coste, R. (2001) (Poultryfhe Tropical Agriculturalist (CTA)
Macmillan

Williamson, G. and Paye, W. J. A. (1987) An introtion to Animal
husbandry in the tropics.
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1.0 INTRODUCTION

There are several production systems employed bjtrgdfarmers in
different parts of the world. Examples include: téhsive or Free range
system, Semi-intensive or Restricted range systamraensive system.
Each of these systems has its merits and demerits.

Poultry of various classes are kept either for noe&gg production. For
example white leghorns are normally used for eggdpetion while

broiler strains are based on crosses between @onmnisite, New

Hampshire and white Plymouth Rock.
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Large poultry units are being increasingly devetbpe areas of high
temperature that are not traditional to advancethaus of husbandry
and special techniques are needed for satisfaateapagement of
poultry under these conditions.

In a tropical environment the design and constouctf poultry houses
must take into consideration the climatic and weattonditions of the
environment. The guiding principle is to keep poulproductive

throughout their producing life. This involves thevision of optimum

conditions of temperature, humidity, ventilatiorddight.

Another important principle relates to design andgadility. Poultry
house should be structurally strong, durable, d&ehp.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. know the different systems used in the productiopowiltry.

. understand the advantages and disadvantages opeaaction
system of keeping poultry.

. understand the guide lines on how to improve on maultry
production system in nigeria.

. distinguish the different commercial breeds of khit that are

suitable for each production system based on dhairacteristics.
3.0 MAIN CONTENT

3.1 Extensivel Free Range System

This system involves the rearing of chickens inogen unrestricted
environment with or without artificial shelter. Bhis the most common
system of poultry production in Nigeria. It has th#owing advantages

3.2 Advantages

1) Reduce cost of feeding.

2) Nutritional deficiencies rarely occur because ofems to green
feed, grains, white ants and other insects.

3) It involves low capital investment.

4) It eliminates cannibalism among the birds.

10
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3.3 Disadvantages

1) Difficulties in controlling birds, especially dugn disease
outbreak, breeding and proper feeding.

2) Loss of eggs and birds through accidents, theftpmadators.

3) Requires large area of land.

3.4 Semi-Intensive/Restricted Range System

This system involves the use of poultry rum whishan area of land
enclosed by fence of wire netting. The birds alewad to wonder
about during the day and at night they are kepbultry house.

Fig 2.1 Suspended poultry house for about 10 birds
Source: Livestock rearing in the tropics by I. Mceladd and J. Low
page 92

11
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Fig 2.2 a) Simple chicken house for hot aread @r birds.

b) Deep litter house for 200 layers, watimate
Source: Livestock rearing in the tropics by I. Meiald and J. Low
page 92

3.4.1 Advantages
This system has the advantages that the birdsnaier strict control e.g.

prevented from crossing with inferior cocks. Thed$ are protected
from predators and accidents.

3.4.2 Disadvantages

The disadvantages include high cost of productiot large space or
land requirement.

3.5 Intensive System

3.5.1 Deep litter system

In the deep litter system, the birds are confined targe permanent
house. The floor is kept covered with finely cutast, rice hall or
sawdust. Troughs of dry mash and water are alwadenavailable for
the birds.

An initial litter layer of 2-3 inches is recommeimid®r young birds, this
is build up to 9 inches for the adult birds. Theeli is normally renewed
ones every year or when it becomes lumpy. Floocespzer bird is 1
square feet or 30.5cm.2

12
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This system can be used to raise broilers and dayar addition to
feeding and water troughs, perches and nest baregravided for the
layers.

3.5.2 Advantages

1) No risks of trouble from predators.
2) With proper condition, there is less risk of patiasnfection.

3.5.3 Disadvantages

1) Increase chances of nutrient deficiency especiahgn bird are
not well fed, incidence of cannibalism also incesas

2) Difficulties of keeping the floor clean especiatlyring the rainy
season when humidity is very high.

3) It involves high capital investment.

4) It predisposes birds to social vices such as fightcannibalism,
broodiness in laying birds.

3.6 Battery cage system

The birds are housed or kept in cages within thesboThe cages varies
in size, type and form but they are all designeth facilities to provide
water and feed as well as egg and droppings caliecThe system is
very efficient for raising layers. The cages atbei constructed entirely
of wire or wire and wooden frames. Most cages Amial18 inches high
and 8 inches deep. The width of individual cagesegadepending on
whether they are designed to hold one, two or rhods (14 inches for
one layer or two light breeds).

The floor is of wire mesh to allow droppings drdpaugh. The floor
slopes from behind into which eggs roll as theylam@. The cages are
usually arranged in blocks of 3 or 4 tiers. SeeZiga. Modern cages
incorporates some forms of mechanical feeding.

13
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Fig. 2.3a Intensive Battery house
Fig 2.3b House with a slatted floor
Source: Tropical Agriculturalist by A. J. Smith pagj32

3.6.1 Advantages

1) The birds are easy to manage.

2) It is also very easy to cull unproductive birds.

3) Better control of parasites and minimal incidentdiseases.
4) It also prevents cannibalism and broodiness insbird

5) High production and low mortality rate.

3.6.2 Disadvantages

1) It involves high capital investment.
2) There is need for a well balance ration.

3.7 fold system

The fold system has a house made together witlrutheto form one
unit. This unit can be moved from one place to beot(see fig 2.4)

Fig 2.4 Fold unit, should be moved daily
Source: Livestock rearing in the tropics by |. Mefald and J. Low
page 92

14
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3.7.1 Advantages

1) The birds can be examine and attended to indivigluahen
necessary.

2) The birds dropping improves the soil fertility.

3) Farmers can combine poultry keeping and crop aotati

4) There is reduced build-up of parasite because thie can be
moved from one place to another.

3.7.2 Disadvantages

1) The system is only suitable for small or baukly poultry
business.

3.8 Poultry Housing
Reasons for providing suitable housing for poultry

1) To protect the birds from bad weather.

2) To protect the birds from thieves and predators.
3) To be able to control the birds.

4) To be able to keep the birds in age group

3.8.1 General principlesof poultry housing in the tropics

In a tropical environment the design and constoactf poultry houses
must take into consideration the climatic and weattonditions of the
environment. The guiding principle is to keep pouljproductive

throughout their producing life. This involves thevision of optimum

conditions of temperature, humidity, ventilatiorddight.

Another important principle relates to cost andadhility. Poultry house
should be structurally strong, durable, and cheap.

3.8.2 General guidelines

The following guide lines will help a poultry farme providing simple
and adequate housing for poultry under tropicabdemns.

1) External wall should be low(about 0.6m-1m) withhacken wire
mesh(1-2cm) extending from the wall to height of Braving
some margin under the roof for un impeded or fie@aw.

2) The roof should be of corrugated material or thadich

3) There should be enough roof overhangs to preveant fram
entering the pens.

15
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4) Internal partitions when necessary should be médere mesh
to aid unrestricted air circulation.

5) The poultry house should be clear of other building structures
which may obstruct the free flow of air.

6) The poultry house should not be too wide (more @) as this
tend to cut down fresh air movement in and outesf.p

7) The house should be constructed in an east westtidin, to
protect the birds from the direct rays of the sun.

8) Water reservoir should be located under shades réwept
excessive heat up of water during hot days.

9) Stocking density for tropical areas should be 192i@hter than
the temperate environment.

10) Poultry houses should be located on a wellrédd ground to
prevent flood.

11) The poultry house should be accessible by rmadacilitate
evacuation of produce or delivery of feed and otugplies.

3.9 Poultry Equipment

It is very important that food troughs should na bverfilled and
neither should the tube feeders be too widely opdifig.2.5 and fig.
2.6) the construction of the food trough is alsportant and there exist
types that reduce spillage and so reduce food gashky up to 20
percent. Food wastage can turn a profitable enserpnto one making a
considerable loss.

Fig 2.5 Growing birds in pens where the food s rnieviged in tube
feeders
Source: Tropical Agriculturalist by A. J. Smith ga$j29

16
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revolving bar

Fig 2.6 Feed trough and suspended feed tray fdtrgou
Source: Livestock rearing in the tropics by |. Meiald and J. Low
page 98

Table 2.1 Floor space and trough space requirement per 100 chicks

Age (weeks) Floor space (m2) Trough space (m)
0-4 4 15

5-8 9 3.0

9-20 12 6.C

For drinkers and food troughs the requirements are

It should be impossible to tilt over.

It should have adequate size and depth.

It should discourage scratching out of contents.

It must not cause injury to the bird.

It should be cheap and can be constructed locally.

It should allow the bird full access and not lifimbd intake.

oukhwbhpE

3.9.1 Maintenance of poultry equipment

Proper maintenance includes the following:

. cleaning of feeders and drinkers and emptying teeaery day in
case of deep litter system;
. Complete cleaning using soap and water and if plessi

disinfectants. This should be followed by compldtging and
disinfection in direct sunlight;

17



ANP 301 INTRODUCTION TO NON-RUMINANT ANIMAL PRODUCTION

SELF-ASSESSMENT EXERCISE

I. Discuss the general principles of poultry hogsimder tropical
conditions.
. List the qualities of good feeders and drinkensa poultry farm

40 CONCLUSION

There are several production systems employed Ijtrgdfarmers in
different parts of the world, these are Extensivéd-ee range system,
Semi-intensive or Restricted range system and $ntersystem. Each of
these systems has its merits and demerits.

However, in a tropical environment the design amhstruction of
poultry houses must take into consideration theafic and weather
conditions of the environment.

50 SUMMARY

In this unit we have learnt that:

. Poultry has proved to be particularly versatile dstic bird that
is adapted to almost all environments and systeprazfuction.
. Poultry production makes it an open choice for themer to

decide which system of production he is interestasled on his
capital, skills, and needs.

. In a tropical environment the design and constomcdf poultry
houses must take into consideration the climatid arather
conditions of the environment.

. The guiding principle is to keep poultry productitreoughout
their producing life. This involves the provisiorf optimum
conditions of temperature, humidity, ventilatiorddight.

. Another important principle relates to cost andathility. Poultry
house should be structurally strong, durable, d&edp.
. It is very important that food troughs should netdverfilled and

neither should the tube feeders be too widely operihe
construction of the food trough is also importantl ahere exist
types that reduce spillage and so reduce food gadip up to 20
percent.

. Food wastage can turn a profitable enterprise am® making a
considerable los.

18
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6.0 TUTOR-MARKED ASSIGNMENT
la. Compare and contrast the extensive/free rsygjem

and the intensive system of poultry prooturct
b. Explain the reasons for providing suitabd@ding for poultry.

7.0 REFERENCESFURTHER READING

Lee, S. and summers, J. D. (2000) Broiler brepdeduction.

McDonald, I. and Low, J. (1985) Livestock rearing the tropics
Macmillan education Ltd.
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1.0 INTRODUCTION

The digestive system of the fowl is simple but weetjanized. Food is
picked up by the beak and selected on the badmsebfand appearance
rather than tastes. However, birds do have a fomatiolfactory system
and the influence of taste and smell cannot beedntverlooked.

To understand the principles behind the feedinghef chicken it is
useful to look at the way the birds digest its food

Poultry are monogastric they are unable to manufagtssential amino
acids or the B vitamins, and they cannot exist mh Hibre diets. The

diets of birds which are intensively housed andcivhhave access to
neither soil, grass, nor sunshine must contaimthterials essential for
the processes of maintenance, production and raptiod.

The essential nutrients can be conveniently groumekér the following:
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* Water
. Carbohydrat%,s sources of
* Fats and oils Energy

* Protein (amino acids)
* Vitamins

* Minerals

20 OBJECTIVES

At the end of this unit, you should be able to:

. understand how digestion takes place in the paultry

. learned the nutritional requirement of poultry erms of their
energy, protein vitamin and mineral needs.

. know the plant and animal sources of proteins ahdraypes of
feed available to poultry.

. appreciate the recommended nutrient allowancedattfy under
tropical conditions.

. be familiar with growth rate, feed intake and flepace required

of pullets, broilers etc.
3.0 MAIN CONTENT

3.1 Digestive System of Poultry

1. Beak 9. Large intestine

2. Tongue 10. Cloace
3. Oesophagu 11. Caec

4. Crop 12. Liver
5.Proventricull 13. Gal-bladder
6. Gizzarc 14. Pancrea
7. Duodenum  15.Bursa of fabricus
8 Small 16. Bronchus

17. Lung

21
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Fig: 3.1
Sour ce: Poultry Health and Management by D. Sainsbury [24ge

The fowl is a simple stomach animal. Digestiontstétom the mouth.
The beak is adapted for picking of the feed. Thegt® is an arrow
shaped barbed like structure which forces feed th#® oesophagus.
Salivary glands secrete saliva which lubricatefdesl and facilitate the
downward movement into crop. The crop act as ag®pouch which
retain feed for gradual passage into the stomaotvéptriculus). The
feed acted upon by enzymes and amylase which bid@akn
carbohydrate. In the stomach, feed mixed with gagiice containing
enzyme pepsin and hydrochloric acid. The Pepsiakg@vn protein
into amino acid. The feed particles then moves ihéogizzard which is
a bean shaped strong muscular organ, which crushe®akdown feed
particles by its rhythmic contraction into pulp.i3iprocess is assisted
by the presence of insoluble grit, the feed thesses into the duodenum
loop which is the first part of the small intestiménere most of the
enzymatic digestions of feed take place. The paasa secret various
amylotic, proteolitic and lipolitic enzyme into tlteiodenum. The liver
also produces bile which hydrolyses fats. Digesttoonompleted in the
small intestine and the nutrients are absorbedugirats wall. At the
junction of the large and small intestine are tiodbsacks known as
caeca. Their main function is for fibre digestiordavater absorption.

Large intestine is also responsible for water gitsam and storage of

feacal matter or digesta which passes into thacelovhere they are
secreted.

22
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3.2 Nutrients Requirement of Poultry

3.2.1 Nutrition

Nutrition is the process which provides nourishmeat a living
organism. This implies the provision of certaindoglements (nutrients)
which the body of the organism absorbs and useerimrm its normal
function associated with life as well as storing #xcess in its tissue.
The nutrients required by poultry include:

1) Energy 4) Minerals
2) Protein 5) Water
3) Vitamins

3.2.2 Energy

Energy requirement by poultry are supplied fromboaydrate and
lipids. In adverse condition, protein can also bekbn down to supply
energy. The energy in poultry is normally expressadunit of
metabolizable energy per unit weight e.g. kilo gggiam (KJ/G) or
requirement in terms of metabolizable energy pgr(dd/day).

The metabolizable energy refers to that portiorthaf feed which is
available to the bird for the production of meat a@gg and for the
maintenance of vital function and body temperature.

Birds are usually given free access to feed ang &a¢ to satisfy their
energy requirement. The more increase in energyeval feed the less
its intake and the reverse is true.

Sour ces of ener gy

Maize; Sorghum; Millet; Wheat; Barley; Maizeh; Wheat bran;
Brewers dried grain (BDG); Cassava; Yam; Vedetails (groundnut
coconut, soybean cotton seed e.t.c.)

3.2.3 Proten

Proteins are nitrogen containing compounds. Theypte growth and
flesh formation. Proteins are made up of units wiin® acids. The
synthesis of proteins in the body requires abownty different amino
acids. Ten of these amino acids cannot be syntligsihe birds and
must be provided in the diet.These are termed &abk@mino acids.
Examples include:

Phenyl alanine; Valine; Threonine;  Tryptophanisoleucine;
Methionine; Histidine; Arginine; Leucine; Liype
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The non-essential amino acidsare:
Alamine, Aspartic acid, Glycine, Proline, Hysgyb praline,
Tyrosine, Serine, Cysteine, Cystine, Glutamine.

Of all the essential amino acids. Lysine, methieramd tryptophan are
called critical amino acids because they are thstrimiting amino
acids in feed stuff.

In general deficiency of essential amino acids$gadooor growth, poor
egg production and low feed utilization.

Sour ces of proteins
Sources are of two types, plants and animal sources

Plant sources

Sunflower meal, Palm kernel meal, Soya bean, Bambat, Cotton
seed cake, Ben seed meal, Bambara nut meal, Lbeastmeal, Shear
butter meal, Groundnut cake, Soybean meal, Cowpea

Animal sour ces

Fish meal, Meat meal, Maggot meal, Termite me@lhicken offal
meal, Grasshopper meal, Feather meal, Meat and bwal, Blood
meal e.t.c.

3.2.4 Water

Water is the most important nutrient of farm anisnalhe body of

chicken is composed  of at least 70% of watealso the egg. It is

usually made freely available to poultry.

The water intake of birds varies with age, tempemtsize, diet and rate
of egg production.

Table 3.1 Estimated water intake (at 21-C) of chicken of various
ages.

Age (week) water intake/100 birds (litre/day)
0 - 2 4 - 5

2 - 5 7 - 10

5 - 1C 15

10 - 20 18 - 22

Adult layers 20 - 03
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Lack of water can seriously retard growth rate amgbaired egg
production. In tropical countries water deprivatioan lead to death
within a very short period of time

3.25 Minerals

Minerals are inorganic substances required by fammals to build

their skeleton and perform various metabolic furctin the body.

Minerals are classified into two groups based omirtHevel of

requirement.

1) Macro or major elements which are minerals requiiad
relatively large quantity
which are calcium, potassium, magnesium, sodiurorcid and
sulphur.

2) Micro or minor elements which are required in sntplantities.
These are iron, zinc,

copper, molybdenum, selenium, iodine, manganedmlicand fluorine.

The major minerals in poultry feeding are calciumd @hosphorus.

The common sources of minerals include:

Bone meal

Oyster shell

Limestone

Di calcium phosphate

Common salt

Wood ash

Green grass etc

The micro minerals are usually in corporated asnpisein which form

they contains most of the trace minerals in thitrgroportion required

by the various classes of chicken.

3.2.6 Vitamins

Vitamins are organic compounds not synthesis byotay but essential
for normal growth and good health. They are reguiresmall amount.
There are thirteen vitamins required by poultryey'fare the fat soluble
and water soluble vitamin.

Fat soluble vitaminsinclude:
Vitamin A, D, E, K

Water soluble vitaminsinclude:
Thiamine (B1)

Riboflavin (B2)

Pyridoxine (B6)

Pantothenic acid

Nicotinic acid
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Biotin

Folic acid

Cobalamine (B12)

Ascorbic acid

Some of these vitamins are available in greensiegahins and animal
proteins.

All are available in synthetic form (vitamin premix

3.2.7 Feed additives

1) Anti oxidants: examples include ethoxyquine or katsd
hydroxytoluene at the rate of 112g per tone of feeghrevent
oxidation of vulnerable vitamins especially vitaniin

2) Coccidiostats: This is usually introduced at prdattic levels in
broilers diet according to the recommendation ofe th
manufacturers. It is completely withdrawn towards e€nd of the
fattening period

3.2.8 Typesof poultry feed

Table3.2 Typesof poultry feed
Classes of poultry Age (weeks) Ration
Broilers 0-6 Broiler starter
Broilers 7-10 Broiler finisher
Layers, Breeders &0-8 Chicken starter mash
pullets 9-16 Growers mash

17 and above layers mash.

3.3 Recommended Nutrient Allowance for Poultry under
Tropical Climatic Conditions

Table 3.3 Nutrient allowance for poultry under tropical climatic
conditions

Nutrients Chicken Layers | Broiler |Broiler

ration growers |ration |starter | finisher
ration

Crude protein 19.5 15.0 16.5 22.0 20.0

(%)

Crude fibre (%) 5.0 6.0 5.0 5.5 5.5

Metabolizable | 2700 2650 2600 850 2900

energy(kcal/kc

Calcium (%) | 1.0 0.80 3.20 1.0 0.80
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Phosphate (%)| 0.45 0.50 0.50 0.70 0.50

Sodium (%) 0.15 0.10 0.15 0.15 0.12

Vitamin A (iu) | 5000 3500 4000 5000 3500

Lysine (%) 100 0.65 0.70 1.30 1.10

Methionine 0.40 0.30 0.35 050 0.40

(%)

Tryptophan 0.20 0.15 0.18 0.25 0.20

(%)

3.3.1 Feed requirement and body weight of Broilers

Table3.4 Feed requirement and body weight of Broilers

Age (weeks) | Average Feed Feed
weight/bird requirement/ requirement
(Kg) 100 birds (kg) | cumulative/100

birds

1 0.036 10 10

2 0.080 18 28

3 0.140 21 49

4 0.200 26 75

5 0.35( 3¢ 14C

6 0.510 52 166

7 0.90 58 224

8 1.5 67 286

9 2.1 67 35€

10 2.5 71 424

3.3.2 Growth rate, feed intake and floor space requirement of

pullets
Table 3.5 Growth rate, feed intake and floor space requirement of
pullets
Age week Body weight(g) | Feed/bird/Day Floor  space
(gm) cm?2/ bird
1 45 10 232
2 90 16 232
3 126 22 232
6 27C 44 464
10 427 63 0.10
15 652 69 0.18
18 780 75 0.30
20 85C 7S 0.3C

27




ANP 301 INTRODUCTION TO NON-RUMINANT ANIMAL PRODUCTION

Note An average layer would consume 100gm of fesxdday or up to
130gm for heavy breeds.

SELF-ASSESSMENT EXERCISE

ia)  With the aid of a diagram briefly explain thecess of digestion
and absorption in
poultry.

b) Explain the term ‘nutrition’ and comment on the uggment of
Energy, Protein, Minerals, Vitamins and water inlpy.

40 CONCLUSION

Poultry nutrients is made up of Water, Carbohydratéats and oils,

Proteins (amino acids), Vitamins and Minerals, wttegse nutrients are
ingested by poultry IS capable of
being digested, absorbed and utilized to supphyitis eggs and poultry

meat.

50 SUMMARY
In this unit we have learnt that:

. The fowl is a simple stomach animal and digestiamts in the
mouth, ends in the small intestine and nutrients absorbed
through its wall.

. Caecum is for digestion of fibre and water absomtwhile the
large intestine is for absorption of water and ager of faecal
matter.

. Energy required by poultry is supplied from carbafages, lipids
and sometimes proteins.

. Essential amino acids are those amino acids thahotabe
synthesized by the bird and must be provided in diet. In
poultry, lysine, methionine and tryptophan are ¢h&cal amino
acids because they are the most limiting aminosaicideed stuff.

. Minerals are classified into macro or major andnanior micro
elements. Those minerals required in large questiire the
major or macro minerals while those required in Ibop@antities
are the micro or minor minerals

. 13 vitamins are required by poultry, they are eitfa¢ or water
soluble.
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6.0 TUTOR-MARKED ASSIGNMENT

la) What are proteins, Minerals and Vitamins?

b) Discuss proteins, Minerals and Vitamins urttierfollowing:
i) classification

i) examples of each class
iii)  common sources

7.0 REFERENCESFURTHER READING
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McDonald, P., Edward, R.A., Greenhalgh, J. F.dnhd Morgan, C.A.
(1998) Animal Nutrition 5th edition.
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1.0 INTRODUCTION

Incubation is the management of fertilized eggsetsure normal
development of embryo into normal chick. Incubataan be achieved
naturally (when the hen sits on the eggs for aopleof time and keeps
the eggs warm until hatching) or artificially bging machines known
as incubators which provide the necessary heat batching. Some
essential requirements of incubation include temipee, humidity,

turning of the eggs, candling e.t.c.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. to be familiar with the anatomical features of then's
reproductive system.

. to know the composition of the egg and factorscdiffig the egg
size.
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. to understand the term ‘incubation’ its types, #@ssential
elements as well as the basic operations of thebator.

. to be exposed to the concept of hatchability asdajpplication in
calculating the overall productive performanceha tarm.

. to recognized the technigques used in sex separafioyoung
chicks.

3.0 MAIN CONTENT

3.1 Reproductive System of the hen

W e Ty . .
=y =7 infundibulum
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Fig 4: 1Urogenital and reproductive systems of a laying hen.

Source:Tropical Agriculturalist by A. J. Smith page 131

The left ovary produces numerous ova. Mature owa rateased into the
infundibulum where fertilization takes place. Thaim then migrates down to
magnum where it receives its albumen, then to shierius where the shell
membranes, some albumen, water and mineral satadded. The shell is
formed in the uterus for 18-21 hours.

From ovulation to laying takes 24-26 hours.
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3.2 Theavian egg shell

blastoderm _ thick white

yolk

inner thin whi!e\ _air space

“outer shell
membrane

Chalazae inner shell

Fig 4.2 Diagrammatic representation of an egg
Source:Tropical Agriculturalist by A. J. Smith pagel59

The avian egg is described as irregular ovoid amldivided into three main

parts

Shell and shell membrane 12%
Albumen and Chalazae 56%
Yolk 32%

3.2.1 Composition of the egg

Nutrients Yolk Albumen | Shell
Water 48 86 2
Protein 17 12 5
Fat 33 12 -
Ash 1 1 93
Carbohydrate 1 1 -

Factors affecting Egg size

1) Genetic factors

2) Age of the birds

3) Protein level of the diet
4) Environmental factors
5) Size of the birds

6) Ovum size

7) Intensity of egg laying
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3.3 Incubation

Incubation is the process of aiding the developnoérd fertilized egg
into a life chick by providing such factors as ad&ig temperature,
humidity, ventilation and turning. There are twothwels of incubation.

1) Natural incubation
That is getting the hen to sit on fertilize eggrtoubate the egg.
2) Artificial incubation
Artificial incubation is carried out with incubatasing fuels such
as kerosene, gas, coal etc.

3.3.1 Essential requirement of artificial incubation

1) Adequate ventilation- there should be sufficienggen to supply the
respiratory need of the embryo. Also carbon dioxieksulting from
embryonic metabolism should not be allowed to aadate.

2) Relative humidity of 60-65% should be provided toeyent
excessive water loss by the egg.

3) Adequate temperature should be provided to ensatelife within
the egg is maintained at the optimum level. Thepenature of
37.5C is ideal.

4) Turner: There should be a turner to prevent the rgmlgetting
stucked shell. This should be done at least thneestdaily.

3.3.2 Operation of theincubator
This is divided into two phases

1) Setting of the eggs 0-18 days.
2) Hatching of the eggs 19-21 days.

Some incubators combine the two operations whierstare separate.

The selected eggs are set on trays with the lande ap and placed in
the incubator.
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Fig. 4.3 Eggs in incubating compartments
Source: Tropical Agriculturalist by A. J. Smith gaty70

The temperature requirement during the first waee38oC, 390C for the
second week and 400C for the third week.

The relative humidity requirement is 60-65%. Theheuld also be free
passage of air in the incubator. The egg shouldube at least three
times daily up to the 18th day. On the seventh simteenth day of

incubation the eggs are checked for infertile eggd dead embryo by
candling. Candling is the process of testing intedbaeggs for fertility

and development of the embryo. This is done byihglthe egg before
a strong shaded light see fig 4.4 or placing angtftand torch under the
tray.

Fig 4 :4 A simple candling device (Chris Mc Kinhel
Source: Tropical Agriculturalist by A. J. Smith gatj70
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3.4 Hatching

The eggs are moved from the incubator to the hagcbompartment on
the 18 day. The eggs are layed (Placed) flat ipgveion for hatching.
The relative humidity should be higher (70%) indimthg compartment.

3.4.1 Hatchability

Hatchability refers to percentage of eggs that vieatehed, it should be
about 80-90% from a good flock

Hatch of fertile
This refers to percentage of fertile eggs that viratehed.

Hatch of total

This refers to percentage of total eggs that watehed.

Example: supposing 500eggs were incubated, afdays. 450 were
found to be fertile. If 400 of the fertile eggstdtaed into chicks.
Calculate hatch of fertile and hatch of total?

Solution: Total eggs = 500

Fertile eggs = 450

Hatched eggs = 400
%hatch of fertile = 400/450 x 100 = 88.89%
% hatch total = 400/500 x 100 =80.0%

Note:

1) Hatch of fertile is usually higher than hatch dg&to

2) Hatch of fertile is more precise because fertistgonsidered.

3) Hatch of fertile is of practical importance as gfars to the
performance of the breeder stock.

3.4.2 Factors affecting hatchability

There are six factors affecting hatchability.
1) Fertility

2) Genetic

3) Nutrition

4) Diseases

5) Egg selection

6) Management practices

3.4.3 Fertility

Percentage fertility is the percentage of egg dénatfertile and should be
about 90-95% for a good flock.
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Fertility is affected by the following

a) Mating ratio: mating ratio of 10 : 1 is recommend#dhe ratio
is higher the fertility of the egg will be lower.

b) Age of breeders: Fertility declines with age

C) Length of period between mating: A mated hen stespesm and
uses it up to 2 weeks.

Generally it requires 2 weeks after mating the Klbefore satisfactory
fertility is achieved. The removal of the male frone flock is followed
by decline in fertility within 2 weeks and few ihw fertile eggs will be
produced after 3 weeks.

3.4.4 Geneticfactors

Hatchability is an inherited trait so strains (l€ethat possess high
hatchability should be selected.

1) In-breeding without selection for hatch#lilhas been shown to
lower
hatchability in poultry.

1)) Cross breeding usually result in increhagchability.

iii) Lethal or semi- Lethal genes may affecither fertility,
hatchability and
livability (life).

V) Rate of egg production: Eggs layed by heodpcing at a high
rate are more fertile
than eggs layed by low producers.

V) Age: Hatchability is maximum half way intbhe second laying
year for females.
While for male is one year after sexuatumity.

3.4.5 Nutrition

The egg must contain the entire nutrients neededhbyembryo for
development. Breeder hen must be fed ration whigiplgees adequate
quantities with the nutrients needed for the emltoydevelop.

3.4.6 Disease
Eggs for hatching should be collected from healtltogks. Disease
causing organisms like Salmonella and Mycoplasne teansmitted

from infected hen chiefly through the egg. Breedstgcks should be
tested regularly to prevent infection.
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3.4.7 Egg sdlection

Certain physical characteristics of eggs are relaaehatchability among
these are size, weight (50-60g), shape, shelltguaiid internal quality.

3.4.8 Management practices

Eggs for hatching should be collected immediateig atored below
200C to arrest embryonic development. Fertile edgteriorate in

qguality after 4 days.

Fertile eggs should be stored at a temperaturendrb0oC and humidity
80%. Eggs should be stored with the broad end upbwrRnoper hygiene
should be maintained in the hatchery. Eggs shoailddtlected at least 3
times daily. Soiled eggs should be rejected or gatad with formaline

solution.

SELF-ASSESSMENT EXERCISE

i.a) What are the factors affecting the sizarokgg?

b) In Lamido farm, 5,000 eggs were incubated, aftetays 4,600
eggs were
Found to be fertile, if 4,200 of the fertile eggadhed into chicks
calculate hatch of fertile and hatch of total andment on your
result.

C) Discuss in detailed the factors affectingchability of poultry

eggs.
3.5 Sex Separation

The early separation of the sex of young chicksnjgortant economic
factor. There are several ways of sexing chicks.

1) By manual vent inspection at day old. At the cepfehe vent of
a male chick is located a pin edge size structaked the
process. This can be easily seen with aid of thgnmang lens.
A female vent shows no such structure.

2) Sexing can also be done when the chicks are fivagiot weeks
old. Such a separation is based on larger size s@nt wattles,
longer tail feathers, stouter shanks, with promingrales and
generally larger body size in cockerels than ingtsi

3) Sex-linked colour differentiations: for exampledaty old, golden
comet breed have dark gold coloured pullets wihiée dockerels
look white.

37



ANP 301 INTRODUCTION TO NON-RUMINANT ANIMAL PRODUCTION

4.0 CONCLUSION

The avian egg therefore, can be divided into thmaen parts as shell
and shell membranes, albumen and chalazae andmtheThe egg can
be incubated either naturally or artificially. Haability as well as
fertility is affected by genetic factors but ag#ims management which
go above genetics in its effect.

50 SUMMARY
In this unit we have learnt that:

. Factors affecting egg size include; genetic factage of the
birds, protein level of the diet, environmentalttas, size of the
birds, ovum size and intensity of laying.

. The essential requirements of artificial incubateme adequate
ventilation, relative humidity of 60-65%, tempenatof 37.5°C
and turning at least three times daily.

. Incubator operation is divided into setting and lilagching phase.

. Hatchability refers to percentage of eggs that weatched; it
should be about 80-90% from a good flock.

. Factors affecting hatchability are fertility, geietnutrition,
diseases, egg selection and management practices.

6.0 TUTOR-MARKED ASSIGNMENT
la) What do you understand by the term incubation?
b) Explain artificial incubation and its estal requirements.
) Draw and label (i) the reproductiveteys of the hen
(i) theiam egg
7.0 REFERENCESFURTHER READING
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INTRODUCTION

The management of day old chicks is an importard delicate
operation. Any mismanagement at this stage willxshp later as heavy
financial loss to the farmer through excessive alyt disease
outbreak and poor productivity. Growers refergiowing pullets of 9-
20 weeks of age. The birds may be kept in the saenethat was used
for the initial rearing of the chicken but thereald be enough floor and
feeding space. At this stage the birds are chamgea chick mash to
growers mash. Layer is a matured female chickennméar egg
production. Layers are normally moved to the layopgarters at 18
weeks of age. They are either reared in batterg<ag deep liter. The
diet of the birds should be changed to layer mash.

2.0

OBJECTIVES

At the end of this unit, you should be able to:

acquire knowledge and understanding of growth ratel
development of birds under confinement .

recognize a good layer from a bad layer and alpassof a good
broiler .

raise birds from day old to table weight for broslend or point
of lay for layers as the case may be.
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. to better understand the nutritional requiremert approximate
daily feed intake of different classes of birds(ady, growers,
layers, broilers etc)

3.0 MAINCONTENT

3.1 Management of Day Old Chicks

The management of day old chicks is an importard delicate

operation. Any mismanagement at this stage willxsshp later as heavy
financial loss to the farmer through excessive alyt disease
outbreak and poor productivity. The managementtssthefore the
arrival of the chicks. Two weeks to the arrivaltioé birds, the brooding
pen should be clean and disinfected. Litter matshauld be spread to
about 6-8 cm. of height.

3.2 Feeding and watering Equipment

Feeding and watering equipment of small sizes shalslo be provided.
Twenty four hours before the arrival of the birdspoder should be set
to required temperature(350C).

Feed and water should be put in place before lardsal. On arrival
dead and weak chicks should be removed. Chicksnéesbr meant to
be layers should be fed chick starter mash whiteldrs should be fed
broiler starter mash.

3.3 Temperaturerequirement of chicks

Table5.1 Temperaturerequirement of chicks

Age of chick Temperature

Day old -1 week 350C
1 - 2weeks 300C
2 - 3 weeks 260C
3 - 4 weeks 230C

Brooder space requirement is 40-60 cm2 per chigler€@owding of the
bird should be avoided as this can lead to slowtrasate, disease build
up, feather and toe pecking, this can be prevdntetebeaking.
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3.4 Broiler Management

The broiler is a young chicken of either sex, bemgnsively fed for
meat production. With good strain, diet and managemthey reach
market weight of 1.5- 2kg live weight in 8-12 weelkd this stage their
meat is tender, juicy and well flavoured.

The broiler pen should be prepared as above poicarrival of the
chicks. When the broilers attend the age of 5-6kaethey should be
transferred to the broiler finisher pen with frele movement. They
should also be changed from broiler starter ratmrbroiler finisher
ration. The broiler starter is a high protein maderenergy ration, while
the broiler finisher is a high energy moderate @rotation. At this age
the birds should average 500-900g in weight andwame about 589 of
feed per day per bird. They should be allowed adeqtloor space of
about 0.25cm2 per chick to prevent cannibalism.

Vaccination should be ensured at the right timeodganitary condition
should be maintained.

Coccidiostat should be included in their feed whishould be

withdrawn two weeks to marketing time. This is teyent the transfer
of the drug to the tissues of the birds and thethéu to the consumer.
Broilers should have free access to water anddéeedl times.

Note

Broilers make economic gains within 10 weeks, belyb® weeks, they
tend to eat much more than they gain resultingoweled profitability.
It is therefore essential to market them at abel® 8veeks of age.

3.5 Signsof agood Broiler

The sign of a good broiler chicken include
1) Constricted pelvic bone

2) Dry and constricted vent

3) Not very bright comb

3.6 Management of Growers

Growers refers to growing pullets of 9-20 weeksagé. The birds may
be kept in the same pen that was used for thealiméaring of the
chicken but their should be enough floor and fegdipace. At this stage
the birds are changed from chick mash to growershmahis diet is
lower in protein (15-16%) and energy compared te thick and
broilers mash. This is to prevent excessive fabdigon by the pullets.
The diet need not contain a coccidiostat. Feed agasturing the

41



ANP 301 INTRODUCTION TO NON-RUMINANT ANIMAL PRODUCTION

growing phase can be a very serious problem. Téashe reduced by
using feeds that reduce spillage. They should la¢sdeworm from 16th
week.

3.7 Management of Layers

Layer is a matured female chicken meant for eggdymction. Layers are
normally moved to the laying quarters at 18 weeksage. They are
either reared in battery cages or deep liter. Tireaf the birds should
be changed to layer mash. This diet is higher iciwa, energy and
protein compared to the growers mash. Two weekstomencement of
laying, level of calcium in the diet should be eased to 3-4%. This is
to enable adequate deposition of calcium in theires for use in shell
formation when the birds start to lay. The layingde should be fed
adlibitum because any form of rationing would résulreduced rate of
egg production. There should be adequate waterdysupipis is because
lack of water will result in decreased egg produtind possibly death.

Perches and nests should be provided on deep Titestimulate egg
production, the length of artificial day should bereased to 16-18
hours. Eggs should be collected at least twiceydand properly
recorded. The most common management problemyimgldlocks are
broodiness and moulting.

3.7.1 Characteristicsof good layer

1) Comb is bright red

2) Bright eyes.

3) Pelvic bone- four fingers width

4) Vent — large, soft, moist and oval vent

5) Good layers are very active and alert.

6) They have prominent, soft, smooth wattles.
7) They have worm soiled and close plumage.
8) They have bright red face
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breast

1ying bird

Fig 5:1 A simple means of distinguishing layingdsirffrom non laying
birds (Courtesy of ATB)
Source: (Poultry) Tropical Agriculturalist by A. 3mith page 139

3.7.2 Calculating Productivity of laying flock

1. Hen day egg production (HDEP)
This is the number of eggs laid expressed as pegerof the
number of layers on hand.

HDEP = Total number of eggs laid / Total numbtfagers on hand
x 100

2. Hen housed egg production:(HHEP)

This is the number of eggs laid expressed as pegerof the number
of layers housed at the initial stage.

HHEP = Total number of eggs laid / Total numbgttayers housed

at beginning of lay x 100
SELF-ASSESSMENT EXERCISE

1. Your tutor should organize a visit to nearby Ipgufarm where
can enrich your knowledge with the practical aspgcpoultry
management. Have a free interaction with the pputirmer.
You are expected to be able to answer the followjungstions.

2a) What are the precautionary measures to bentak growers’
management?

b) List the signs of good layers and good broilers.

4.0 CONCLUSION

Chicks may therefore be reared on litter or on fther from day-old
until hey are ready to enter the laying house. &igi broiler chickens
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are reared from day-old to about 46-70 days inrotietl environment
house on built-up litter of wood shavings or str@wmixture of the two

types.

5.0

6.0
la)

b)

7.0

SUMMARY

In this unit we have studied that:

The management of day old chicks starts weeks before the
arrival of the chicks.

Brooding pen should be clean, disinfect@ds Imaterial should
be spread to about a

height of 6-8 cm, feeding and watering equepinto be set and
temperature set at

35°C.

The broiler house should be set as above but #testiould be
broiler starter diet and at the age of 5-6 weelkshinds may be
transferred to the broiler finisher pen with freeraovement. The
ration should be change to broiler finisher ration.

The signs of good broiler include constricted pelisone, dry
constricted vent, an not very bright comb.

The growers are between 9-20 weeks of age and thBan
should be changed from chick mash to growers msh,is to
prevent excessive fat deposition.

Layers are normally moved to laying quarters atdge of 18
weeks either in deep liter or battery cage systaoh taeir diet
changed to layers mash.

The signs of a good layer are bright red comb,hbrgyes, pelvic
bone with four finger width, large vent, soft, moésd oval vent,
active and alert. Have soft smooth wattles andhbrigd face.

TUTOR-MARKED ASSIGNMENT
Describe the management Practices neededsudocessful
management of day-old chicks in a poultry farm.

Compare and contrast the management of a layebattery
cage to that of a Layer in a deep liter system.

REFERENCESFURTHER READING
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1.0 INTRODUCTION

Good management built on the foundation of basicsdund units and
buildings, not only will disease be far less likaly occur but, in
addition, productivity can be enhanced at all stage

20 OBJECTIVES

At the end of this unit, you should be able to:

. know how poultry diseases are broadly classifiedthpgenic,
management, deficiency, and metabolic) and theimgptes.

. apply practical measures of preventing poultry ases from
spreading.

. recognized most important vaccines against some mmym
diseases of poultry in the tropics.

. appreciate the means of transmission, causativatsgsigns,

prophylaxis and treatment of some bacterial, vinadl parasitic
diseases of poultry.

3.0 MAINCONTENT

3.1 Disease and Disease Prevention

Disease is any deviation from the normal physiaabstate of health.
It is always better to prevent a disease than te ttult is necessary to
aimed at disease prevention by planning a diseastot programme

with a veterinarian. Poultry birds should be vaatéa against prevalent
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diseases. It is important to maintain strict sdiatapractice by cleaning
the poultry house and surroundings regularly. Rrebeds, personnel,
vehicles and stray birds from entering the farmessldisinfection is
properly carried out. Where there is an out bredkaodisease
immediately contact a veterinarian

3.2 Diseasesof poultry
Diseases of poultry can be broadly classified:into

a) Pathogenic diseases:
These are diseases brought about by the presen@meofor more
pathogenic or causative organisms.

b.) Management diseases:

Bad management can be caused of pathogenic invasidncan also

cause diseases directly e.g. overcrowding can teadpid transfer of

disease from sick animals to healthy ones. It dan eause inadequate
access to feed and water. Other examples of pobadrmanagement
that can lead directly to diseases are:

i) Failure to vaccinate at the right time.

i) Failure to remove dead birds promptly.

i) Poor or old litter.

iv) Failure to remove droppings regularly

V) Overcrowding

vi)  Poor ventilation

vii)  Poor incubation hygiene

viii)  Uncontrolled access to poultry farms and lack ot toaths

ixX)  Indiscriminate transfer and mixing of eggs, stocid goultry
equipment.

c.) Deficiency diseases
These are diseases caused by lack of one or meented
nutrients needed for growth and development irbtialy.

d) Metabolic diseases
These are group of diseases which are caused bguldy f
metabolic process in the body. This is caused byalbsence in
the body of certain fat carrying substances rewyltin the
accumulation of fat in the liver, intestines, giakakidneys and
heart.
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3.3 Disease Prevention

The following precautions can be taken by poulteejers to prevent
the spread of diseases.

)

The setting and management of poultry houses: ithisery

important in any disease control programme. It esassary to
ensure that birds of different ages are not kegtase proximity,
this is to prevent diseases spreading from oldeiskio younger
ones.

The poultry house should be thoroughly clean asohfticted and
a gap of at least 2 weeks allowed before bringmg new batch
of birds.

Sick birds should also be removed promptly to pnéviiem

becoming a source of infection to other birds.

Dead birds should be buried or incinerated.

Control by vaccination: Birds should be vaccinaseghinst the
common diseases in a locality.

Control by Chemotherapy or prophylaxis: Another way

preventing diseases is by the use of good manageassaciated
with prophylactics such as Coccidiostats and sutprbgs.

Table 6.1 The most important vaccinations against common diseases

in the tropics:
Disease Vaccination Ageof bird
New castle Intra occular Day old
Lasota 3-4 weeks
Komorov 6 weeks
Mareks diseasg*MD-Vaccine Day old
(infectious bronchitis) | *IB- Vaccine *7-10ddays
Via water **2-3 weeks
Or Intra occular again 24 weeks
Infectious bursal Gumboro vaccine 10-14 days
disease (Gumbora) 5 weeks
(IBD)
Fowl pox Chicken N.P.X Day old
Fowl pox vaccine 3 weeks
poxine and poxinet
Re- Vaccinate 12-14 week
Fowl typhoid fowl typhoid vaccine |4 weeks
Fowl cholera Fowl cholera vaccine | 12 weeks
Repeat again 17 weeks
* Broilers *MD Marek's ddase
** Pullets * B InfectiouBronchitis
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3.4 Common Diseases of Chicken

Table 6.2 Common diseases of Chickens

MODULE 1

Name M eans of causative | Signs Prophylaxis | Treatment
Transmission | Organism
New castle | Bird to bird| Virus Paralysis | Vaccination | None
Disease by droplet in difficulty either dead
air in or live
breathing | vaccine
greenish
diarrhoea
Infectious Bird to bird Virus Antibiotics
bronchitis Respiratory] Vaccination | to  control
problems secondary
large infections
decrease if
€gg
Fowl choleral Through Bacterium | production.| Annual Remove,
or water and . Severe vaccination | slaughter
pasteurellosis food to nose diarrhea | with live | and destroy
and mouth Blue vaccine infected
combs ang birds. Clean
wattles infected
reduction premises
in food
intake
Names Means of | Causativ | Sings Prophylax | Treatment
Transmiss | e is
on organism
Marek’s Affected None
disease | Bird to bird birds 12-| Vaccinatio
and Virus 24 weeks n Isolation
leukosis old.
Causes
paralysis
and death
of 10-
30% of
flock Cull
Fowl pox | Mosquitoes Vaccinatio | clinically
and  othen Virus Scabs on n Isolation | affected
biting the birds.
insects ang comb, Vaccinate
through wattles, uninfected
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damaged eyelids ones.
skin Death
Gumboro Isolation
disease Virus vaccines | None
(infectiou | By  direct Prostratio| are
s bursitis) | contact n of birds| available
especially in Diarrhoe
young birds a
Pullorum
disease Salmonel Adult Sulphur
From hen tq la carriers drugs or
chick bacterium| High should be furazolidone
through egg death removed
rate  in
chicks.
Name of White
Disease diarrhea | Prophylax | Treatment
Means of | Causativ is
transmissio | e
n organism | Sians
Coccidios Sulphanamid
is Feed e,
From the| Protozoa coccidiostal pyrimidine
droppings of} of Watery |t Separate or prolium in
infected infected | and young and water
birds eimeria | bloody adults
spp diarrhea
High
death
rate

SELF-ASSESSMENT EXERCISE

la) List the poor management practices thatlean to disease in a
poultry farm.

b) Describe the precautions to be taken by poultryp&ee to
prevent the spread of diseases.

40 CONCLUSION

Diseases of poultry can be broadly classified imgathogenic,
management, deficiency and metabolic diseasesg thentrol and
prevention is of paramount importance to ensureh bwiaximum
profitability and productivity.
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5.0

SUMMARY

In his unit we have studied that:

6.0

7.0

It is always better to prevent a disease than te ituthis is done
through good management practice, strict sanitatamequate
nutrition vaccination against prevalent diseasesmpt removal
of dead and sick birds,

The common diseases of poultry in the tropics ideiuNew
castle disease, Infectious bronchitis, Fowl chglekdareks
disease, Fowl pox, Gumboro disease, pullorum deseand
coccidiosis.

TUTOR-MARKED ASSIGNMENT

Discuss Newcastle, Fowl cholera and Gumboseaties under
the following:

) Vaccination programme

i) Causative agents and signs

iii)  Means of transmission

Iv) Prophylaxis and treatment

REFERENCESFURTHER READING

McDonald, I. and Low, J. (1985) Livestock rearing the tropics

Macmillan education Ltd.

Sainsbury, D. (1992) Poultry Health and Management

Smith, A. J.,, and Coste, R. (2001) (Poultryhe Tropical

Agriculturalist (CTA) Macmillan
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1.0 INTRODUCTION

Any farmer who'’s production capacity is more thamaivhe can eat with
his family and relatives, he must fine a markettfer surplus otherwise
it becomes a burden on him.

The need for poultry meat or egg varies from Cguidr country and
from locality to locality. The marketing of poultryeat is different from
the marketing of poultry eggs.

In developing countries like Nigeria, where theseshortage of animal
protein, marketing of broilers depend on their neanirice. For farmers
near a town or a city, setting the market priceaaevel which the

consumer will be prepared to pay , will be met widople eager to buy
and disposal of products will not be a problem. fasmers from rural

areas that are away from the main market, the @ostnsporting his

product to the market may make his product moresesipe with no

profit.
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20 OBJECTIVES

At the end of this unit, you should be able to:

3.0

3.1

to understand how the poultry egg are processeskpred over
time.

to be familiar with external and internal egg quali
characteristics that are used in grading of an egg.

be aware of the procedure of processing table bindsarketing
purposes.

MAIN CONTENT

Poultry Products and Marketing

It is of no value to produce poultry commoditiegdeand Meat) without
serious effort to secure a market for them.

3.2 Eggmarketing

The egg is a highly perishable product and if neeg proper care
between the time it is laid and time it is consumieéanay deteriorate
markedly in several respects for example

3.3

Gross changes in weight as a result of evaporatfomoisture
through the shell mostly from the albumen.

Flavour and odour changes also occur in storageeredue to
internal chemical changes or to the absorption xifaeeous
odour by the egg.

Relative changes in size and form of egg componsuth as
yolk and albumen can indicate age in storage.

Other changes are inter conversion of minerals arghnic
contents, specific gravity, permeability, viscositgaseous
concentration and microbial changes.

Egg grading

The most important point considered in egg for aomgtion is quality.
In general the interior and exterior factors arestdered.

3.3.1 Exterior qualitiesused for grading eggs

1. Soundness of shell
2. cleanliness
3. size
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4. colour
5. shape and texture

3.3.2 Interior qualities used for grading eggs

1. Condition of the yolk
2. condition of the shell
3. condition of the air cell.

3.4 Egg processing and preservation

Eggs are processed to prolong their keeping oagelife. Methods of
prolonging edible life of an egg include:

) Prevent contamination with faeces and other dirt

1)) Chilling at temperatures between -0.50C and -2n@ relative
humidity of 88% (can store for 2-3 months)

iii) Chemical treatments aimed at sealing the shellsparel thus
preserving the egg contents from environmental gésanand
gaseous diffusion using example. Vegetable oilsséeliae, lard,
gelatin, agar-agar and alum as coating agents.

iv)  Heat treatment: egg can be momentarily (5 secodibgped in
boiling water to coagulate the thin film of aloumemclosing the
egg membrane.

V) Dehydration: usually applied to the shelled eggsptoduce
powdered products or flakes.

3.5 Marketing TableBirds

Table birds are broilers, old hens cockerels ancksoThey can be
marketed live or dressed and ready to cook. Consumehe southern
part of Nigeria buy very little live poultry but ithe northern part of the
country, live birds are commonly sold in the masket

3.5.1 Processing of TableBirds
It involves the following stages:

i) Killing and bleeding.

i) Scalding

1)) Plucking or picking
Iv)  Dressing and evisceration.
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3.5.2 Killing

Birds are killed by any of the following methods.

i) By hatching off the head from the live chicken.
i) By cutting the head off with a knife.

iii) By cutting the jugular vein.

After killing, the chicken is allowed to bleed.

3.5.3 Scalding

Scalding is the used of hot water (50-550C) to esofthe skin and
facilitate the removal of the feathers.

3.5.4 Pickingor plucking

The scalded bird is then de feathered by hand mgckHowever, in
commercial processing units, mechanical pluckersisting of rotating
drums with several stickers usually of rubber @sfits are used.

3.5.5 Dry plucking

Chickens can also be de feathered by plucking ef fathers by
plucking of feathers without scalding. Though labos the method
preserves a good colour of the skin and keeps totlggn scalded
carcass.

The birds can also be de feathered by means obrfivéax plucking.
3.5.6 Dressing and Evisceration

Dressing entails the removal of the head, neck, fgezard, lungs, liver,
intestine, crop, legs and other intestinal tissd&g internal evisceration
is done by slitting between the end of the keeleband the rectum and

then plunging the hand to remove the contents efoibdy cavity. The
dressed chicken is sold whole or in parts.

3.5.7 Chilling
Dressed chickens are usually chilled to preventdsat growth and

enzymatic activities. This is achieved by placihg tarcass in a cold
chamber with temperature of 1-50C.

55



ANP 301

3.5.8 Storage

INTRODUCTION TO NON-RUMINANT ANIMAL PRODUCTION

The temperature depends on the length of timethigatarcass are to be
stored. For a day or two temperature of 20C islidé#or a long period
of time, they should be frozen to -50C to -180C.

In Nigeria the prices of poultry products is deterenby the forces of
demand and supply. A typical market organizatiopailtry products in
a developing economy is as follows:

v

super markets *Packaging
a) TableBirds x )
Packing

Produce—>  Abatteir> | *Cold stores
farms * \Ware
Consumer house

~
Cooperative
b) Marketing eggs

Packaging

Producer house
consumer | Cold stores
Farms Ware house

T

Cooper ative sto

f

Super markets——» v

res

Fig. 7.2 Diagrammatic representation of marketatge birds and eggs

In underdeveloped economy like Nigeria, the schezpeesented above
does not operate. Consequently there are no aecurahds on
production, supply and demand; price changes aienti and difficult
to control. Couple with this , the poor cold stadgcilities makes the
handling of poultry products precarious and thegsiunstable.

SELF-ASSESSMENT EXERCISE

Your tutor should organize a visit to a poultrynfawhere you will have
the opportunity to enrich your knowledge on thecpcal aspect of
poultry management.

la) Briefly explain how table birds are pro@ssand marketed.
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4.0 CONCLUSION

In developing countries like Nigeria, where theseshortage of animal
protein, marketing of broilers depend on their reairice. For farmers
near a town or a city, setting the market priceadevel which the

consumer will be prepared to pay , will be met widople eager to buy
and disposal of products will not be a problem. feomers from rural

areas that are away from the main market, the @ostnsporting his

product to the market may make his product morezesipe with no

profit.

It is therefore of no value to produce poultry cooaties (egg and
Meat) without serious effort to secure a marketii@m.

50 SUMMARY
In this unit we learnt that:

. Egg shelf life deteriorates over time causing grolanges in
weight, flavour and odour changes, relative changesze and
form also inter conversion of minerals and orgaintents.

. Methods of prolonging edible life of an egg arevemion of
contamination with faeces and dirt, chilling at5@ and -2°C
and relative humidity of 88%, sealing the hell Eoreith
vegetable oil or vaseline, heat treatment etc.

. Exterior qualities used for egg grading are sousdsna& shell,
cleanliness, size, shape and texture while inteqaalities
include conditions of yolk, shell and air cell.

. Table birds can be marketed live or dressed ang tre
processed by killing, bleeding, scalding, pluckingessing and
evisceration.

6.0 TUTOR-MARKED ASSIGNMENT

la) Explain how the avian egg is processetpmeserved over time.
b) List all the interior and exterior egg qtiak used for grading
eggs.

7.0 REFERENCESFURTHER READING
Lee, S. and Summers, J. D. (2000) Boiler breedsatymtion.

McDonald, I. and Low, J.(1985) Livestock rearing the tropics
Macmillan education Ltd.

Smith, A. J. and Coste, R (2001) (Poultfy)e Tropical Agriculturalist
(CTA) Macmillan.
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MODULE 2 RABBIT MANAGEMENT

Unit 1 General Introduction to Rabbit Management
Unit 2 Principles of Feeding Rabbits and Feed Ress
Unit 3 Rabbit Reproduction

Unit 4 Rabbit Housing and Equipment

Unit 5 Husbandry Skills of Rabbit Production

Unit 6 Rabbit Health and Diseases

Unit 7 Killing and Processing

UNIT 1 GENERAL INTRODUCTION TO RABBIT
MANAGEMENT

CONTENTS
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1.0 INTRODUCTION

Rabbit are used for meat, for vocational projeass|aboratory animals,
as teaching tool, as animal research model andéits. Because of their
use in a wide range of enterprises, it is necessarpave a good
knowledge of the different aspect of their managenad nutrition.

The domestic rabbit descended from wild rabbit thum the

Mediterranean countries and was introduced in tgld&d in the late
11th and early 12th century. The different breefisnodern domestic
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rabbit have evolved as far back as the 18th cenlrgarly 1960, united
state department of Agriculture (USDA) was involwe introducing

more rabbit to western states of Nigeria. Rabbit lba quickly grown
and are a cheap source of protein. They can beddar consumption
or commercial undertaking.

2.0

OBJECTIVES

At the end of this unit, you will be able to:

3.0
3.1

1)

2)

3)

4)

5)

6)
7

8)

to understand the advantages and disadvantageseeayink
rabbits.

to be familiar with the problems or constraints abbit
production in nigeria.

to know the guidelines of promoting rabbit prodanti

to know the different breeds of rabbits, their pbgbk
characteristics and their comparison.

MAIN CONTENT
Advantages of K eegping Rabbits

They have fairly small body size which makesratatively
possible to be

raised in a confinement. There is a low odgiroduction in other
words starting

requires modest production compared to dtren animals.
Rabbit meat is of high quality animal proteinigthcan be relied
upon where other protein sources are absent.

Rabbit are efficient feed converters to higfality protein, they
uses local forages and food wastes that are ofirectdsalue to
humans.

Rabbit production can be use to minimize thaegin intake in-
balance in Nigeria.
There is excellent product acceptance witheessfpo social and
religious traditions in other words it is not restied by any
strong taboos or particular beliefs that preveatedhting of rabbit
meat or its promotion as food.
Curative and preventive drugs are available rfoost rabbit
diseases.

Rabbit is a small body size animal and coremtnfor ‘one meal
size’ with no need for storage.

Rabbit also gives useful by-product like tlue Wwhich is useful
for making

cardigans.
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9) It is an attractive animal for handicappedidien who enjoy
being involve in its care and management.

10) Rabbit is a suitable animal for learning baskdls for animal
husbandry ; it responds to careful handling butwéhstand the
sometimes rough handling of the beginner. It aésallitself to
simple recordkeeping e.g. of weekly live weight ngaand
reproduction and so can introduce the idea of mameagt
recording to new students of animal production.

3.2 Disadvantages of rabbit keeping

1) Rabbits are highly vulnerable to prey like hpersistent a dog
can be when trying to break into a rabbit hutchs Tonstitutes a
challenge to the farmer.

2) Rabbit production is not easy it takes a gdeat of skill, a lot of
hard work and
a lot of food.

3.3 Problemsor Constrainsof rabbit production in Nigeria

Most people are not ready for rabbit productiort themand daily care
and attention and many don’t see the reasons fepikg the rabbits
anyway.

Most people are not aware of the skills neededfbit production.
Unavailability of improved parent stock that areapible to our local
conditions

Guidelines on promoting rabbit production

Two methods of promoting rabbits include formatafrrabbit clubs or

groups and organizing competitions, some of thgesiipns is to study
the people and the situation; for instance, aregp#aple ready for rabbit
that demand daily care and attention or they ratjerfor another

animal? consult with village leaders to get thepr@val and explain
your plans for a meeting with interested peoplecdtmage an open
discussion and agree on the objectives of the ahtb the reasons for
keeping the rabbits. Don't talk about rabbits dle ttime, consider
inviting extension officer or other suitable orgaation to act as an
adviser. Don't be disappointed if a club failsythiwhy it didn’t succeed
and in a few months try again, perhaps with otteapte in a different

village.

Competitions are a useful method of encouraging dgoabbit
husbandry. People always like to be the best; &s¢ lbutch builder, the
best rabbit keeper the best rabbit skinner ancheledahe owner of the
best rabbit e.t.c.
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3.4 Biological classification (taxonomy)

Kingdom Animalia

Phylum Chordate
Sub-phylum Vertebrata

Class Mammalia

Order legomorpha

Family Leporidae

Genus Oryctolagus

Specie Oryctolagus cuniculus

3.5 Commonly used terminologies

Buck - mature male rabbit

Doe - mature female rabbit

Littler or kittens — young or new born

Caecotrophy- the practice of eating a type of fapellet produced in
the caecum of the large intestine.

3.6 Breedsof rabbits

Fig. 1.1California breed
Source (Rabbits) The Tropical Agriculturalist by Bielding, A. J.
Smith, and R. Coste page 99

3.6.1 Californiabreed
This is the second most popular breed for meatymtooh. The colour is

all white but with black tipping on the nose, edegt and tail. The
weight range for the mature Californian is 3-4.5fikggl.1
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3.6.2 New Zealand white

This breed is the one used most widely throughletworld for meat
production. It is all white in colour and usuallyeighs 3-5 kg when
mature.

Figl.2 New Zealand white breed
Source: (Rabbits) The Tropical Agriculturalist By Fielding, A. J.
Smith, and R. Coste Page 99

3.6.3 American chin chilla

This breed is blue-grey in colour with a white pelllt has a
characteristic ruff or dewlap. This is a thick falfiskin around the front
of the chest which is very obvious when the rabiini good condition
and sitting in a resting position. The weight ranige the mature
Chinchilla is 3-4.5 kg. Fig 1.3

Fig. 1.3 American chin chilla
Source: (Rabbits) The Tropical Agriculturalist By Fielding, A. J.
Smith, and R. Coste Page 100
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3.6.4 Dutch

The Dutch is a small breed with a mature live weigh2.5-3.5 kg. It
has a wide white band of fur around its body atdheulders as well as
a white stripe down the middle of its face. Itsnirdeet fall within the
white and the tips of its back feet are also wittee fig.1.4

Fig 1.4 Dutch
Source: (Rabbits) The Tropical Agriculturalist By Fielding, A. J.
Smith, and R. Coste Page 100

3.6.5 Flemish giant

This is a giant breed which at maturity can weigllwver 6 kg. It is
usually light grey in colour but may also be sabtlye or white. This is
not a suitable breed for the beginner.

&

Fig 1.5 Flemish giant
Source: (Rabbits) The Tropical Agriculturalist By Fielding, A. J.
Smith, and R. Coste Page 101

3.6.6 New Zealand red
This breed is essentially a red New Zealand wlyipe twhich has not

been as intensively selected for growth rate. Maliwe weight is lower
than the white type, at 3-4.5 kg.
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Fig 1.6 New Zealand red

Source:

Smith, and R. Coste Page 101

Other breeds

(Rabbits) The Tropical Agriculturalist By Fielding, A. J.

There are over 40 recognized breeds of domesticaldadt in the world.
Other common breeds include Champagne d' argenglidan spot,
Simon ire, Lop e.t.c.

Comparison between some popular breeds of medighnaavy

Weight of rabbits

Table 1: Comparison between some popular breedsieafium and
heavy weight rabbits

Breeds Weight atLitters/doe/year | Body colour

maturity (kg)

California 3.5-5.0 48 The colour is al
white but with
black tipping on
the nose, ears,
feet and tail.

New Zealand 4.1-5.4 50 It is all white in

White colour

American- 4,1-5.5 38 This breed (s

chinchilla blue-grey in
colour with a
white belly. It
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has a
characteristic
ruff or dewlap.

Dutch 2.5-3.5 45-48 It has a wide
white band of
fur around its
body at the
shoulders, face,
font feet and tips
of its back.

=2
=

Flemish giant 5.9-7.3 36 It is usually lig
grey in colour|
but may also bg
sandy blue of
white.

A\1%4

SELF-ASSESSMENT EXERCISE

In a tabular form compare the medium and heavy htebyeeds of
rabbits based on their weight, litters/doe/yead, laody colour

4.0 CONCLUSION

Rabbits grow quickly and are cheap source of pnotiiey have many
advantages, several breeds of them are availableeam be reared for
consumption or commercial undertaking.

5.0 SUMMARY

In this unit we have learnt that:
Rabbit are used for meat, for vocational projeasslaboratory animals,
as teaching tool, as animal research model anplefist

Advantages of keeping rabbits include relativelyarbody size, meat
is of high quality animal protein, efficient feedrwerters to high quality
protein, can be use to minimize the protein intakbalance in Nigeria,
excellent product acceptance, useful by-productialske animal for
learning basic skills for animal husbandry e.t.c.

The few disadvantages are vulnerability to preyl Babbit production

is not easy it takes a great deal of skill, a fohard work and a lot of
food.
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Constrains of rabbits production in Nigeria inclutie needed demand
of daily care and attention, lack of awarenesshef $kills needed in
rabbit production, Unavailability of improved patestock e.t.c.

Guidelines on promoting rabbit production are fatioraof rabbit clubs
or groups and organizing competitions.

Common international breeds of rabbit include @afifa breed, New
Zealand white and red, American chin chilla, Dutateed, Flemish
giant, Champagne d’ argent, English spot, Simorainel Lop.

6.0 TUTOR-MARKED ASSIGNMENT

Discuss the advantages and disadvantages of keeghbds.

How do you promote rabbit production in Nigeria?

Mentioned six breeds of international origin found Nigeria and
explain the characteristics of any three.

7.0 REFERENCESFURTHER READING

Fielding, D., Smith, A. J. and Coste, R. (199Ralfbits) The Tropical
Agriculturalist (CTA) Macmillan

McDonald, I. and Low, J. (1985) Livestock reariingthe tropics
Macmillan education Ltd.
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1.0 INTRODUCTION

Rabbit nutrition is the single most important agpggroduction, well-
nourished rabbits can better resist diseases amdvee from
environmental stresses and any shortcomings épribducer.

20 OBJECTIVES

At the end of this unit, you should be able to:

. to familiarized yourself with the anatomical feasir of the
digestive system of the rabbit and it's role inrrarit utilization.

. to know the sources of rabbit nutrients like pnoteinergy, fats,
carbohydrates, fibre, minerals, vitamins and theguirements.

. to be familiar with the concept of ‘caecotophy’ ant$

significance in rabbit digestion.
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. to understand the three feeding systems of theitralpll their
merits and de-merits

3.0 MAINCONTENT
3.1 Thedigestive system and nutrient utilization

liver

stomach

Fig 2.1The digestive system of the rabbit
Source: (Rabbits) The Tropical Agriculturalist by Fielding, A. J.
Smith, and R. Coste page 13

Fig2.2 Mouth and teeth
Source: (Rabbits) The Tropical Agriculturalist By Fielding, A. J.
Smith, and R. Coste page 12

3.2 Mouth and teeth

The rabbit’s teeth is shown on fig.2.2 the incisams for cutting and the
premolars and molars are for grinding. The franface of the incisors
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has a thick layer of enamel which forms a sharpeedt the cutting
point of the teeth. The incisors are said to benupmted, meaning that
they continue to grow throughout the rabbit’'s hfethey are worn down
by chewing. The food is mixed with saliva as igreund by the molars
to reduce its particle size. After this first presimg period the food is
swallowed and passes down the oesophagus to tinadto

3.3 Stomach and small intestine

The stomach represents about 40% of the total wlafrthe digestive

system. Food in the stomach is exposed to acidity some enzyme
digestion begins. Weak muscular contractions indieenach push the
food in to the first loop of the small intestineetduodenum. The food is
first bathed in bile which enters via the bile dugile is produced in the
liver and is stored in the gall bladder. The bikts assist in the
digestion of the fats in the food. As the food pasturther along the
duodenum it is mixed with enzymes produced in #wecpeas and which
enter via the pancreatic duct. Enzyme digestiorraigid and food

proteins are broken down to amino-acids which dsoded through
the intestinal wall into the blood system. Fattydac glycerol, glucose
and other simple sugars are the end products cdrfdtcarbohydrate
digestion and these are also absorbed as the fsxep along the small
intestine.

3.4 Caecum and largeintestine

The rabbit is sometimes referred to as hind-gunétr, meaning that
food is broken down by bacteria at the end of tigestive system. The
major site of this breakdown is the caecum. Thgdacaecum has
absorbing and secretory cells throughout its laagea. The caecum
contains many bacteria that grow and multiply oa partly- digested
food. These bacteria are very important because simghesize B
vitamins, particularly thiamin, and because thegakdown plant fibre.
The breakdown results in the production of acefimprionic and
butyric fatty acids, which are absorbed from theoten and large
intestines and used as sources of energy by tié.rab

The rabbit produces two types of faecal pellet, soi type containing
many bacteria which is re-eaten, and one thatnd Aad passed out in
the normal way.

Water is reabsorbed throughout the caecum and liatgstine. This

results in the relatively hard, dry faecal pelletsich are characteristic
of rabbit faeces.
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From the above it is clear that the function of digestive system is to
transform the digested food to chemical, physicatl aiological
processes in such away that the organism can aseuthent of the food
for maintenance, growth and reproduction.

The digestive system of the rabbit is well adagtedthe utilization of
roughages and feed of plant origin. The digestixs&esn occupies the
large portion of the body cavity. The developmefttiee digestive
system is almost completed at 9 weeks of age;zdabeum and the colon
start to develop around 3-5 weeks of age when ifegektion other than
milk start to be significant and a micro floral pdgtion becomes
important in those organs. The size of differenit pd the digestive
system varies with age, breed, physiological statud type of feeds
given to the rabbit. The amount of time the feeystin the digestive
system affects the time of enzyme and micro-orgaristivity.

This time is 17-18 hrs. The longest retention timeeur in the stomach
and in the caecum. Retention time in the smalksiitte is relatively low.

3.5 Nutrient requirement of rabbits

The domestic rabbit will eat most type of greenetaples, grain, tuber
and root. Therefore, the ration may consist almasitely of ingredients
from plant sources.

Kitchen wastes such as uncooked vegetables, ceaealsremain of
meals can be fed to rabbits provided certain ratedollowed:

The waste must be fed when fresh and unsoured.
It must be removed after a few hours if it is nates.
It should represent less than half of the rabhi#gy ration.

3.5.1 Water

Water should be supplied ad.libitum. Rabbits hagé hequirements for
water in relation to their body. Water is necesstmy maintenance,
production and lactation because dry matter intakeelated to water
intake. Any restriction in water intake causes alide in dry matter
consumption. However, if feeding is restricted, aevaintake may
increase water should be clear, fresh and free floohogical and
chemical contaminants.

3.5.2 Protein

The quality and quantity of protein are not criticarabbit as in poultry
because rabbit can adapt to poor and low proteinatsdin but
production will not be optimum.
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With high and good protein quality, however, optrmproduction can
be achieved. Crude protein is an approximate measfirthe total
amount of amino-acids. For rabbits the recommenciedie protein
level in the dry matter of the ration is over 18% hewly weaned
rabbits;

16-18% for rabbits from12 to 24 weeks:
15-17% for a breeding doe.
12-14% for all other stocks.

3.5.3 Energy

The energy requirement of rabbit are made fronofisrcomponents of
the feeds. Energy requirement is between 2390 &s@bDkeal of
digestive energy. This energy can be supplied ffat® grains, maize,
cereal bran and fibrous feeds.

3.5.4 Fats

Rabbit can handle up to 20-25% fat in the diet ddpey on their age.
Fat provide energy as well as supplying essentfaliy acids. Fat also
provide palatability and reduce dustiness in feed.

3.5.5 Carbohydrates
Grains are the readily available carbohydrates.
3.5.6 Fibre

Rabbit eliminate fibre and digest non fibrous comgt of the feed.
Anti peristalsis wave on the proximal colon in gorction with normal
contraction in the caecum are responsible for gbkparation and
excretion of fibre. The digestion of celluloseasvl

3.5.7 Minerals

Calcium is the bone constituent which is involve blood clothing

controlling excitability of nerve and muscles andmnaintenance of acid
base equilibrium. Phosphorus is a component ofuleellconstituent
such as adenosine tri phosphate (ATP) and deoxynuitleic acid

(DNA), ribonucleic acid (RNA) and phospholipids.d3phorus is also a
component of the bone. Calcium absorption is egpeg by its level in
the feed.

Dietary phosphorus and vitamin D factors have neérb critically
studied in rabbit. Calcium level in the serum (¥ertrabbit is higher

71



ANP 301 INTRODUCTION TO NON-RUMINANT ANIMAL PRODUCTION

than what is obtained in other species, this isabse other species
maintained a regulated constant level of calciumough a process
called homeostasis, since this homeostasis is absére rabbit dietary
calcium level is directly reflected in the bloodregulated.

3.5.8 Vitamins

Vitamins are chemicals that are required in verglsamounts to speed
up chemical reactions within the rabbits body. Thest important
vitamins are the vitamins A and D, and the B vitasncholine and
thiamin.

3.6 Caecotrophy

One aspect of rabbit nutrition that is particularhteresting, it is
sometimes called refection. Caecotrophy is thengatf faecal —like
pellets produced in the caecum.

Types of faeces produced

The rabbit produces two kinds of faeces viz:

hard faeces

soft faeces or caecotropus

The rabbit has a specialized mechanism that retagestion in the

proximal colon and caecum for microbial utilizatiohnutrient and also
to allow the formation of the two types of faecée faeces suitable for
consumption are the soft faeces. It originates frdme caecum

(cecotropus) while the other which the rabbit dadt is called the hard
faeces.

Table 2.1 The composition of the two types of rabdeces:

Constituents (%) | Hard faeces Soft faeces
Dry matter 52.7 38.6
Crude protein 154 25.7

Ether extract 3.0 5.3

Crude fibre 30.0 17.8

Ash 13.7 15.2
Nitrogen free 37.9 36.0

extrac

Gross 4.34 4.53
energy(unit
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3.7 Feedsand feeding

Rabbits kept in hutches or colonies are totallyethelant on the keeper
for their food. They can eat only what the keepewjles. Wild rabbits
pick and choose their own food. They have instigctivisdom which
helps them to select a good balanced diet. Theitr@bbper does not
have this instinctive wisdom and must thereforekhtarefully about
what is the best food for the rabbits.

3.7.1 Feeding systems

There are three possible feeding system and eathnsyhas it's own
advantages and disadvantages. These are:

Extensive system: total dependence on forages itttk wastes.
Intensive system: total dependence on preparedeatnate foods from
the feed mill

Semi-intensive system: the use of forages suppleadenith prepared
concentrate foods.

Table 2.2 the advantages and disadvantages ofsiméeeand extensive
feeding systems

System Advantages Disadvantages

Extensive Cheap, easy to provideEverything depends on
the quantity of foodthe keeper to choose
required the correct foods.

Supplies of forage may
vary throughout the
year. Quality IS
variable and is often
too low, for reasonable
production needs a lot
of labour and may
introduce diseases and
health problems.

192}

Intensive Needs little time farVery costly. Depend
feeding. High levels ofon the supplies fron
production can bethe feed mill which
obtained. Little risk of may not always be
diseases being broughavailable or of good

-

D

in with the food quality.
Semi- intensive Most suitable for theFalls between the
system small-scale producefextensive and the

Make the best use ofintensive system
forages and prepared
concentrated foods at
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the critical times
(during last third of
pregnancy, lactatio
and post-weaning.

-

3.8 Feeding skills

This can be achieved by close observation and mamt. Observation
is the skill of seeing and remembering the differgorts of plants and
their location in the local area which are usefof fabbit feeding.
Observation also helps to see how rabbits reathaodifferent foods
they are given, so that you can learn which fodey tlike and which
they do not. Arising out of this observation exseciit would be
interesting to make a list of local plant that prde be useful in rabbit
feeding and to discuss this list with other ralilegpers.

SELF-ASSESSMENT EXERCISE

One aspect of rabbit nutrition is caecotrophy,cDss in detailed the
concept of caecotrophy and compare the advantagksdisadvantages
of the three feeding systems in rabbits.

4.0 CONCLUSION

It is obvious that rabbit nutrition is most impartaaspect of their
production without which the rabbit will not resiahy disease attack
and environmental stress.

50 SUMMARY

In this unit we have studied that:

The domestic rabbit will eat most type of green etables, grains,
tubers and roots. Kitchen wastes such as uncookgdtables, cereals
and remain of meals can be fed to rabbits providedain rules are
followed:

Water should be supplied ad.libitum. For rabbite flecommended
crude protein level in the dry matter of the ratisrover 18% for newly
weaned rabbits;

16-18% for rabbits from12 to 24 weeks; 15-17% fogdaling does; 12-
14% for all other stocks. Energy requirement isMeein 2390 and 2500
kcal of digestive energy. Rabbit can handle upG&€2% fat in the diet
depending on their age. The digestion of celluledew.

Caecotrophy is the eating of faecal —like pelletsdpced in the caecum.

74



ANP 301 MODULE 2

There are three possible fedding systems in thditraihese are
Extensive system which is total dependence on &waand kitchen
wastes. Intensive system is total dependence ooaprd concentrate
foods from the feed mill, while Semi-intensive ®ystis the use of
forages supplemented with prepared concentratesfood

6.0 TUTOR-MARKED ASSIGNMENT

With the aid of a diagram explain the process ajediion and
absorption in rabbits.

7.0 REFERENCESFURTHER READING
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INTRODUCTION

Reproduction is a process of giving birth, is a ptar process
controlled by many substances called hormones wéiehproduced in
endocrine glands in the body, and in other partshefbody like the
ovaries. Hormones are produced in very small ansoufbhey are
transported to the organ they controlled (targefanj by the blood
circulation system. Different hormones act on dédfg parts of the
reproductive system at different times to ensuceassful reproduction.

2.0

OBJECTIVES

At the end of this unit, you should be able to:

76

know the anatomy and physiology of male and female
reproductive organs of rabbits

select a doe for breeding purposes based on cequaatity
characteristics.

confirm pregnancy from certain characteristic bebtav of the
doe.

differentiate the male from the female in younghig

to understand the need for special care during ingathe age of
weaning
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3.0 MAINCONTENT
3.1 Maleand femalereproductive system

fallopian
tube

uterus

}‘cervix

vagaina
opening of the
bladder urino genital canal

vulva

Fig 3.1 Tthe female reproductive system
Source: (Rabbits) The Tropical Agriculturalist by Bielding, A. J.
Smith, and R. Coste page 21

3.2 Thefemalereproductive system consists of the following
parts

ovaries (2);

oviducts or fallopian tubes (2);

uteri (2);

cervix;

vagina;

vulva;

Mammary glands (8-10).

NogkrwdE

The relative position of the above organs is showfig 3.1

The ovaries produce the female eggs- ova- insitielés which grow

on the surface of the ovaries. When released theyed by strands of
tissue- the fibriae into the fallopian tubes. Aidgdmuscle contractions
and moving hairs in the tube walls, the ova trad@lvn the fallopian

tubes and meet and fuse with the male sperm.

Within hours the fertilized eggs divide to becomebeyos, which move
into the uteri. The uteri have many convolutions ame well supplied
with blood. The embryos attach to the uterine waltsl develop into
fetuses. At the end of pregnancy, after 31 dayes,ythung rabbits pass
out through the cervix, the urino-genital canal #melvulva.
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3.3 Themalereproductive system

The male reproductive system consist of the follmyviparts; their
relative positions are shown in fig 3.2

associated glands rectum

penis
(from kidney)

testicular artery and vein

bladder
Vas deferens

Fig.3.2 Male reproductive system
Source: (Rabbits) The Tropical Agriculturalist by Bielding, A. J.
Smith, and R. Coste page 22

1. testicles (2);

2. vas deferens (2);

3. penis;

4. associated glands

The male reproductive cells- the sperm- are prodlircéhe two testicles
which normally lie outside the body in the scroturhey descend into
the scrotum when the rabbit reaches about 10-1X&sveé age. The
testicles need to be cooler than the normal boohpé&zature if they are
to produce viable sperm. Each testicle has a ttilgevas deferens- for

transport of the sperm to the urino-genital carmad anwards to the
penis.

3.4 Selection for breeding

Breeding stock should be selected from does wh@aod mothers and
who have good body size and shape. Also to be deresi is the live
weight of the rabbits, select the heaviest but takeount of any
differences in age if selecting from more than lter.

The size of the litter of which the rabbit is a nmn give selection
preference to rabbits from the largest litterhdre are enough liters to
give a choice.

Select rabbits free of any signs of ill-health. B&khould be checked to
confirm that each has two testicles in its scrotum.
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3.4.1 Mating

On forage based systems, does are normally readgdtng at about 8-
10 months. At this age their growth will be slowiagd they will be
able to direct a larger portion of available foadreproduction. The
weight at mating varies according to breed. Effdrould be mad to
determine the optimum weight for mating for anydarén question.

The same applies to bucks as to does, but buckastally be used for
mating from 6-8 months, depending on the condititime ratio of does
to bucks should not exceed .

10:1. However, for safety, it may be sensible teehtavo bucks for more
than six does and three for more than twelve.

Experience has shown that early morning or evemiagng is best. It is
advisable to avoid the hottest periods of the day.

Fig3.4 Rabbit mating
Source: (Rabbits) The Tropical Agriculturalist by Bielding, A. J.
Smith, and R. Coste page 54

For mating , the doe should be taken to the buaciutsh if it is done the
other way round the doe may attack the buck andecayury. If the doe
is ready to be mate she will stand still withineavfseconds, stretch out
and slightly raise her hind quarters so as to atteevbuck to mount and
mate, as in fig.3.4 successful mating is signalgdhe buck thrusting
forward and literally falling off the doe. This \@ry easy to see. If the
buck slides backwards off the doe and does naqttfeh mating has not
taken place. Once mating has taken place the domrieved from the
buck’s hutch. The doe may be returned after an bowo for a second
mating. This is good practice for new keepers tiofn
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3.4.2 Pregnancy

Pregnant does will often accept the buck duringypaecy, so refusal to
mate cannot be used to confirm pregnancy. Thereedtconfirmation of

pregnancy can be obtained at about 14 days aftéingnarhe doe

should be relax and sitting naturally. If fingerse ghen gently run along
the abdomen, between the back legs small beaddirkps can be felt if
the doe is pregnant as shown above fig.3.3 thesdeareloping foetues.

Inexperienced keepers should practice detectingnairecy in does that
are 20 days pregnant, at5 which stage the fetusesagy to identify.

Fig3.3 testing for pregnancy by palpation
Source: (Rabbits) The Tropical Agriculturalist by Bielding, A. J.
Smith, and R. Coste page55

By around 28 days the mammary gland will have dgyed
significantly and this can be regarded as final ficoration of
pregnancy. At around 29 days the doe will begiretaove fur from her
abdomen to make a nest.

Pregnancy or gestation is the time from fertiliaatito the time of

kindling or parturition which take 31 or 32 daysn Ghe average,
pregnancy period last 30 days in the common comaldyeed. During

this period the doe should be well fed and proteétem stresses such
as dogs and general noise.

Gestation period- this is the time from fertilizati to the time of
kindling or parturition which take 31 or 32 daysn Ghe average,
pregnancy period last 30 days in the common comaidreed.

About 4-5 days before kindling a nesting box shdagdbrought in with
some wood shaving of fine straw placed on the flaiothe box. It will
soon be found that the doe begins to remove hamn fier abdomen and
sides and place them in the box to prepare a washian for the young
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ones soon to be born. The young ones of rabbitbara naked and
blind. Their mother uses the hairs in the box teecothem to keep
warm.

3.4.3 Kindling

The doe usually kindles or gives birth, at nightac® kindling has
finished the doe will pluck more fur from her abdamand cover the
young rabbits. It is best to leave her undisturtbed2-3 days after
kindling unless there are obvious problems. It goad practice to have
some cotton wool ready to cover the litter if traedhas not done this
properly herself.

3.4.4 Sexing

Sexing of rabbit can be done any time as from tlbenent of weaning.
Close to the anal opening is another orifice (opgnhiwhich is the
sexual aperture. In both sexes, there is no diffezeof external look of
this opening, but when the opening is pressed opiém the aid of
thumb and forefinger, the difference become quitayvin the female, a
longitudinal slit will be seen, while in the maleraund opening is
observed and the penis can be seen protruding fatlisoopening. If
sexing is delayed longer, the testes of the maleldvbave developed
fully and could be seen protruding out clearly freme body between
the two hind legs. This makes the identificationtltd male easy. Any
rabbit not having these testes protruding outnsdie.

Another method of identification of fully grown raib is the size of the
animal. The doe is usually smaller than the budkiwithe same breed
and she is a lot more docile than her opposite sex.

(? {
UL
W)

female

Fig 3.5a lift from scruff of neck and support unuesath, press gently
where indicated
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Fig 3.5b showing the male and female reproductrgams of the young
rabbit.

Source: Livestock rearing in the tropics by |. Démald and J. Low
page 112

SELF-ASSESSMENT EXERCISE

I Write short notes on the following:
li Mating in rabbits.

ii Rabbit pregnancy

v Kindling

v Sexing of young rabbits

3.4.5 Weaning

Weaning is the separation of the doe and the yolirghould be done
around 6-8 weeks after kindling. The best method@éning is to take
the doe away from the litter. To do it the otherywaund will put too
much stress on the litter.

The period after weaning is another critical tinoe the young rabbits
and it is a time for feeding some concentrates vitilable. Small

amounts of concentrate at this time will have adffgct on growth rate.
As the rabbit grow they may be gradually taken adhcentrates but
their growth rate will slow as a result. The litteill soon require extra
hutch space.

After weaning, the doe should be allowed time toower her body
condition before re-mating. Weekly weighing is thdy sure method of
checking that she is regaining her body reservesesDcan usually
continue breeding until they are 3 to 4 years old.

40 CONCLUSION

Reproduction is a complex process controlled bystuizes called
hormones. Breeding stock should be selected froes d¢ho are good
mothers and who have good body size and shape soreermealthy
offspring’s.

50 SUMMARY
Reproduction is a complex process controlled bystuizes called
hormones which are produced in endocrine glandfhenboy, and in

other parts of the body like the ovaries. Hormaoaestransported to the
organ they controlled (target organ) by the blomdutation system.
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The female reproductive system consists of theiesdR); oviducts or
fallopian tubes (2); uteri (2); cervix; vagina; valad Mammary glands-
(8-10). While The male reproductive system consighe testicles (2);
vas deferens (2); Penis and associated glands.

Breeding stock should be selected from does whgaoe mothers and
who have good body size and shape. The ratio of ttnéucks should
not exceed 10: 1

The first real confirmation of pregnancy can beao#d at about 14
days after mating. The doe should be relax andhgithaturally. If
fingers are then gently run along the abdomen, éetwthe back legs
small bead-like lumps can be felt if the doe isgpient, these are
developing foetues.

The doe usually kindles or gives birth, at nighéxi&g of rabbit can be
done any time as from the moment of weaning. Wepns the

separation of the doe and the young. It shoulddme dround 6-8 weeks
after kindling.

6.0 TUTOR-MARKED ASSIGNMENT

la) Draw and label the buck and the doe reprodrisystems.
2. Explain the criteria used in selecting does@eding

7.0 REFERENCESY FURTHER READING

D. Fielding, A. J. Smith, and R. Coste (1991) (Ref)bThe Tropical
Agriculturalist (CTA) Macmillan

|. McDonald, J. Low (1985) Livestock rearing in ttrepics Macmillan
education Ltd.
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1.0 INTRODUCTION

Rabbit housing (hutches and cages) and equipm#at ffiom country
to country. Factors governing their design inclatimate, availability
and cost of raw materials, scale and system of ymtowh and the
expertise of the rabbit keeper. There are, howewame basic
requirements which all hutches an equipment shealtsfy and any
new or existing hutches and equipment should besasd against these
requirements.

20 OBJECTIVES

At the end of this unit, you will be able to:

. know the basic requirements of a rabbit house nmdeof, space
needed, protection, convenience and ease of mareagen.c.

. understand indoor and outdoor hutches, their adgast and
disadvantages.

. exposed to the idea of floor system of keeping itabbt's

requirements and problems.
. to be familiar with hutch equipment, their requiearts, types,
uses and maintenance.
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3.0 MAINCONTENT

3.1 Housing Requirements

Any rabbit hutch should provide adequate spacepaatéction for the
rabbit and also convenience to the rabbit keeper.

Space
Since the rabbit is going to be in the hutch fde lihere is need to

provide enough space to minimize restriction of smaent. For the
rabbit to be able to stretch it self and carry itmihormal activities then
horizontal and vertical space are all importantac®pis also critical for
good ventilation and temperature regulation witthie hutch. These are
necessary to maintain good health and preventsbsea

Protection

For the farmer to be successful, it is necessarprovide adequate
protection to his rabbits. This protection is agaimjury within the
hutch, from direct sunlight, rain, direct and ireit wind, sudden noises,
predators like dogs, cats, rats, snakes, safaian human thieves.

Convenienceto therabbit keeper

For a successful operation on the farm, the hohneald be designed in
such away to assist the keeper to carry out roupireetices like
observation, examination, handling, feeding, matitige rabbits,
cleaning and disinfection. Also there should benmofor expansion
when the number multiplies.

3.2 Typesof housing

Basically there are two types of housing these are

outdoor hutches - this are kept outside all thetim

indoor hutches - this are kept inside a housgpenhed.

Outdoor hutches and indoor hutches

The requirements of space, protection and easeaobgement can be
achieved through appropriate design, constructimhsiting

Typical hutch dimensions for a general purposethate as follows:
1 m above the ground approximately;

height of hutch: 60 cm at the front, 50 cm at thel)

width: 50-60 cm;

length: 90-120 cm

Indoor hutches

The hutches within the house can be much simpéer dutdoor hutches
and simple boxes made from wired frames can be. UBsgse can be
hung in a number of ways.
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Indoor hutches are appropriate for the establiskesgper with good
markets to justify the expenses in setting them up.

Fig 4.1 A typical rabbit hutch
Source: (Rabbits) The Tropical Agriculturalist by Blelding,
A. J. Smith, and R. Coste page 37.
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Indoor hutches and their inside arrangements arersielow:

Fig 4.2 possible arrangements of indoor hutches
Source: (Rabbits) The Tropical Agriculturalist by Belding,
A. J. Smith, and R. Coste page 33
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3.2.2 Outdoor rabbit hutch

2

\\\\
‘\\\\\\

Fig. 4.3 Outside rabbit hutch
Source: Livestock rearing in the tropics by I. Meiald and J. Low

page 113

INTRODUCTION TO NON-RUMINANT ANIMAL PRODUCTION

TR \m \

N\ \\\T\;\§\«§\

N

Table 4.1 The advantages and disadvantages of outdoor and indoor

hutches.
Type of hutches Advantages disadvantages |
Outdoor Relatively cheap. Impossible to met all
Appropriate when the protection
starting production requirements all the
time e.g. in storms
Hutches difficult to
clean and keep dry.
Not easy to increase
the number of hutches
quickly.
Indoor Good conditions fgrRequires a major

the rabbits and th
rabbit keeper.
Rabbits are
easily observed.
Individual hutches ar
easier to keep cleg
and use particularl
useful where man
rabbits are kept.

It is easier to proteg

mor

ginitial investment, tog
costly for the beginne

a)

-

‘Q‘Q:(U

—+

rabbits from predatotr

r
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3.3 Floor methods of housing

This method involves keeping the rabbits on theigdp in a fenced area
provided with simple boxes for shelter. In thisteys several does are
kept in the same area. This method is particuladiged to very dry
areas and or where producers cannot obtain ordaffee materials to
build proper hutches. In this method one of the tmiosportant
requirement is to keep the floor dry. An alternatimethod is to make a
deep layer of dried straw, rice husks or wood sigazi Mud or wooden
shelters that can be secured at night can be ceotetr to provide
protection from predators. Rabbits may be allowedurrow in floor
system and may rear their young in these burrows kimdling boxes
are preferable. Bucks should be kept separate thendoes and young
rabbits unless there is plenty of space. To avigldtihg between does
provide enough space at least 1 m2 per doe. For filtethods to be
successful, observe strict hygiene and avoid ogerding.

These methods of rabbit keeping are not widelytmad and need a lot
of management attention to be successful.

SELF-ASSESSMENT EXERCISE

Discuss the floor method of housing rabbits anéimgations.

3.4 Hutch equipment

Hutch equipment consist of four items

Some home-made rabbit drinkers and food troughstaren in fig. 4.4
below

water trough;
food trough;
roughage rack;

kindling box

AT N

)
R ¥

Fig.3.4 Home made food troughs and drinkers
Source: (Rabbits) The Tropical Agriculturalist by Blelding,
A. J. Smith, and R. Coste page34
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In addition there may be need for a transport bak @ storage facility
for food and other items

3.4.1 Equipment requirements

For water and food troughs the requirements are
It should be impossible to tilt over.

It should have adequate size and depth.

It should discourage scratching out of contents.

It must not cause injury to the rabbit.

It should be cheap and can be constructed locally.

Forage racks should be fitted inside the hutch and

it should allow the rabbit full access and not tifioiod intake.

Kindling boxes should:

provide a secure, draught proof dry container inctthe doe can
kindle;

prevent the young rabbits leaving until they arkeast 2-3 weeks old

Fig4.4 open and closed kindling boxes35
Source: (Rabbits) The Tropical Agriculturalist by Belding,
A. J. Smith, and R. Coste page

3.4.2 Maintenance of hutches and equipment

Proper maintenance includes the following:

cleaning of hutch and equipment every 2-3 days;

complete cleaning between litters using soap angmand if possible
disinfectants. This should be followed by compledeying and
disinfection in direct sunlight;
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checking and repairing loose boards, tins or wwvagch may allow the
rabbits to escape or drop through or predatorstiere

checking for the development o sharp edges in legtchnd on
equipment which may cause injury.

4.0 CONCLUSION

Regardless of the type of housing method and tlhepetent used the
above mentioned requirements on housing and equipim&s to be
fulfilled.

5.0 SUMMARY

By the end of this unit you learnt that:

Any rabbit hutch should provide adequate spacepantection for the
rabbit and also convenience to the rabbit keepasidally there are two
types of housing these are outdoor hutches - teikept outside all the
time. Indoor hutches - this are kept inside a baursopen shed.

Hutch equipment consist of four items, water trquftod trough;
roughage rack; kindling box .

Equipment requirements For water and food trouglesitashould be
impossible to tilt over. it should have adequae sind depth. it should
discourage scratching out of contents. it must gatse injury to the
rabbit. it should be cheap and can be constructeally. Forage racks
should be fitted inside the hutch andit shouldvaltbe rabbit full access
and not limit food intake. kindling boxes shouldioyide a secure,
draught proof dry container in which the doe candle; prevent the
young rabbits leaving until they are at least 2e2is old.

Maintenance of hutches and equipment include ahggof hutch and
equipment every 2-3 days; complete cleaning betiters using soap
and water and if possible disinfectants. This stiooé followed by
complete drying and disinfection in direct sunliglthecking and
repairing loose boards, tins or wires which maywllithe rabbits to
escape or drop through o predators to enter;

checking for the development of sharp edges in Hastcand on
equipment which may cause injury.
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6.0 TUTOR-MARKED ASSIGNMENT

la) In a tabular form compare the outdoor andoam type of
hutches.

b) Discuss the housing requirements of Rabbits

7.0 REFERENCESAND FURTHER READING

Fielding, D., Smith, A. J. and Coste, R. (199Ralfbits) The Tropical
Agriculturalist (CTA) Macmillan

McDonald, I. and Low, J. (1985) Livestock reariing the tropics
Macmillan education Ltd.
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UNIT 5 HUSBANDRY SKILLSOF RABBIT

PRODUCTION
CONTENTS
1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1  Husbandry skills
3.1.1 Observation
3.1.2 Rabbit examination
3.1.3 Weighing
3.1.4 Nail trimming
3.1.5 Identification
3.1.6 Writing in the ear
3.1.7 Labels
3.1.8 Ear-notching
3.2 Record keeping and analysis
3.3  Financial records
3.4  Animal record
3.5 Firstaid
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignment
7.0 References/Further Reading
1.0 INTRODUCTION

Many skills are needed if rabbit unit is to succeé&bservation,
examination, record keeping, hutch design, buildamgl siting, food
identification, selection, production and storag@ed management e.t.c.
are all part of the skills needed for a succesgbelration.

2.0

OBJECTIVES

At the end of this unit, you should be able to:

observe critically with interest any changes in debur or
activity of your rabbits

examine systematically your rabbits for any abnaitgnaby
asking some relevant questions.

practice periodic weighing of your rabbits to chebkir growth
and general condition.

appreciate the significance of routine managemeattjges e.g.
nail trimming to avoid injuries.
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. know the different methods of rabbit identification
. recognized the importance of record keeping initdblming.

3.0 MAIN CONTENT
3.1 Husbandry skills

3.1.1 Observation

This means not only looking but bearing in mind.islitan important

ability for all animal keepers. It depends on thkhit keeper having real
curiosity and compassion for the rabbits. It isakert that comes with
practice but can be developed with the help of tjues to be used each
time you visit the rabbit unit. Questions like igeeything the same as
the last time | came? Are the hutches as normal?ele any food left?

Are there any signs of blood? Is the fence wire iognloose? Is there
lots of hair in the hutch, suggesting moulting?sTuestions are only a
guide you may ask yourself as many questions ascgouwvith the aim

of identifying any anomaly or problems.

3.1.2 Rabbit examination

Rabbit examination is required after a new rabbibeing bought or
rabbits are being checked prior to selection faeding. Examine for
the following:

Does it look healthy? Is its head on one side® ilolating itself from

the other rabbits? Are there scabs on the skin?tifeenostrils clear or
running with other fluid? Are the hard faeces ndfiméare there any
sores in the ears? Is the gait normal? How is thight compared with
the age?

3.1.3 Weighing

This is done to check on their growth and their ggah condition.
Rabbits can be weight by two methods: either byue of a pan-scale
or a spring balance as shown in fig. 5.1

94



ANP 301 MODULE 2

Fig 5.1 pan-scale and a spring balance weighing
Source: (Rabbits) the Tropical Agriculturalist by. Bielding, A. J.
Smith, and R. Coste page 65

3.1.4 Nail trimming

Rabbit’'s nails need to b trim from time to time &aese rabbits in
hutches do not wear down the nails on their feetbhyrowing or
running about. The nails can scratch the keepercan injure the rabbit
too. A pair of sharp scissors or human nail clippebe used to trim the
nails as shown in fig.5.2

Fig 5.2 holding a rabbit for nail-trimming
Source: (Rabbits) The Tropical Agriculturalist by Bielding, A. J.
Smith, and R. Coste page 65
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%‘

A

I dentification

This is a way and means of recognizing ones anirfralsbits) and
differentiating between one’s animals (rabbits)nfr@nother farmer’s
own and differentiating between individual animéksbbits). There are
several methods employed to achieve this.

Writing in the ear
Labels
Ear-notching
Writing in the ear

For rabbits that has light-coloured skin in its,eacoloured or indelible
pen can be used to write a number inside the das. Will last a week
and will have to be renewed regularly.

Labels

With care labels or leg bands can be fitted arotimedback leg of a
rabbit for identification. This labels are hand maddom in or plastic.
Care should be taken to avoid injury or cutting g see fig 5.3

Fig 5.3 Identification using a leg band
Source: (Rabbits) The Tropical Agriculturalist by Bielding, A. J.
Smith, and R. Costeage 66
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3.1.8 Ear-notching

This means clipping little pieces out of the ralsbears at different
places, to indicate different numbers. One sucleesdhown on fig.5.4
ear —notching is a permanent and effective methiddguires a special
notching instrument a livestock officer will asdise rabbit keeper.

Fig5.4 A key for identifying rabbits by ear-notchin
Source: (Rabbits) The Tropical Agriculturalist by Bielding, A. J.
Smith, and R. Coste page66

3.2 Record keeping and analysis

A rabbit keeper with one or two rabbits recordingaymseem
unnecessary, but it is necessary to keep recortteasumber increases.
Two types of records are required.

1. Financial records
2. Animal records
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3.3 Financial records

Financial records can be kept in a small noteb&@ith label on one
page ‘Expenditure’ and another page ‘Income’. A# imoney spent on
the rabbit is to be entered under expenditure #rideamoney earn from
them under income. If you eat a rabbit then erfteregquivalent of its
cost in the market under income but be honest.

3.4 Animal record

Table 5.1 an example of a doe record card
DoE Name--------==--==--=mmmmmmmmmmmemeeeo- date of birth-----------------

Date Buck Date No. born| Date Number| Notes
mated | used kindled | alive/dead weaned | weaned

The column for ‘notes’ is for recoding any healtiddhusbandry details
e.g. total litter weight at weaning. Other animacord can be
constructed for growing litters to monitor theiwdiweight gain, or how
often they have been used for mating e.t.c.

SELF-ASSESSMENT EXERCISE

In order to appreciate the husbandry skills neade@bbit production
your tutor need to organize a visit to a rabbibfgdwhere available)

Try to enrich your knowledge by observing, and agkhe rabbit keeper
on the daily management practices. You will be adle

I Describe hutch equipment, their requirement @aintenance in

a rabbit farm.
ii. Describe the different systems of managing riabb
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35 Firstad

Occasionally rabbits may suffer from injuries caligg fighting or by
sharp edges on wire floors or on feeders. It isartgmt to treat these
injuries as soon as possible, to prevent them flmoming more
serious.

First aid involves several steps as follows:

cleaning the injury with antiseptic solution;

dying;

treating with antiseptic cream;

protecting from further injury and infection.

It can be helpful to have a first aid box. This lcbmclude the following
items:

a bowl for holding antiseptic solution;

a clean cloth;

antiseptic concentrate;

antiseptic cream;

cotton wool;

scissor or razor blade;

bandage

a syringe for dosing medicine

4.0 CONCLUSION

Skills needed for a successful rabbit operationretioee include
Observation, examination, record keeping, hutchgdeuilding and
siting, food identification, selection, producti@md storage, and good
management.

50 SUMMARY

Observation is a skill that comes with practice bah be developed
with the help of questions to be used each timewsitithe rabbit unit.

Rabbit examination is required after a new rabbibeing bought or
rabbits are being checked prior to selection feedng.

Weighing is done to check on their growth and tigeineral condition.
Nail trimming, rabbits nails need to be trim fromneé to time.

Identification: This is a way and means of recogigzones animals
(rabbits) and differentiating between one’s animéiabbits) from
another farmer's own and differentiating betweendividual

animals(rabbits). There are several methods emglégeachieve this.
Writing in the ear, Labels, Ear-notching
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Record keeping and analysis: It is necessary &p kecords as the
number increases. Two types of records are requiieancial records
and Animal records.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss in detailed the skills needed for a sudakgssbbit
production.

2. Give an account of the types of records availabk iabbit farm.

3. List all the components of a first aid box and explwhy it is

needed in a rabbit farm.

7.0 REFERENCESFURTHER READING

Fielding, D., Smith, A. J. and Coste, R. (199Ralfbits) The Tropical
Agriculturalist (CTA) Macmillan

McDonald, I. and Low, J. (1985) Livestock reariimg the tropics
Macmillan education Ltd.
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UNIT 6 RABBIT HEALTH AND DISEASES
CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 Signs of a healthy rabbit
3.2 Conditions that make a rabbit susceptible teeake
include
3.3 Stress
3.3.1 How to minimize major stresses
3.4  Preventive measures for common diseases
3.5 Internal parasites
3.5.1 Coccidiosis
3.6  External parasites
3.6.1 Ear mange or skin mange
3.7  Snuffles
3.8  Myxomatosis
4.0 Conclusion
5.0 Summary
6.0  Tutor Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION
The healthy rabbit may become unhealthy and disedsexposed to
stress and disease organism. It is the respomgibilithe rabbit keeper

to maintain a healthy rabbit that is not stressewl an whose
environment there are as few disease organismesashfe.

20 OBJECTIVES

At the end of this unit, you will be able to:

. know the signs of a healthy rabbit with a view talarstand the
diseased ones.

. be familiar with conditions that favour disease elepment in
rabbits

. learned how to reduce stress in rabbit farming.

. know some common diseases of rabbits for exampdenal and
external parasites, bacterial and viral infections.

. advice in prevention and control measures of thevab

mentioned diseases.
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3.0 MAIN CONTENT
3.1 Signsof a healthy rabbit

To understand the diseased rabbit you should kniweadthy one very
well through the signs of a healthy rabbit and thcdude:

Normal eating and drinking.

Self —grooming.

Alertness, interest and curiosity.

Shiny, smooth, lean fur, specially on the front paaad around the anus.
A normal temperature of 37°C-39.5°C.

Normal silent breathing; 40-65 breath per minute.

Clear bright eyes without discharge.

Clear nostrils without discharge.

Normal caecotrophy, no soft faeces on the hutatr flo

Gaining weight or, if an adult maintaining its wieig

3.2 Conditionsthat make a rabbit susceptible to disease
include

Insufficient water.

Insufficient food.

Toxic or poisonous food.

An unbalanced diet deficient in energy, proteimenals or vitamins.
High fibre-only foods that can cause the rabbibtow-up’ like a ball;
Sour dirty foods that cause diarrhoea.

Dirty hutches and badly ventilated hutches thatmt® an increase in
the number of disease organisms.

3.3 Stress

Stress is any challenge to any system of the rayisiem for example
its temperature control system, its digestive systdts normal

behaviour pattern. Pregnancy, giving birth, laotat weaning and
mating are all periods of natural and unavoidabless.

3.3.1 How to minimize major stresses

Correct hutch design-windproof and waterproof;

Correct placement of the hutch;

Routine management steps to avoid heat stress;

Avoidance of overcrowding in hutches;

Exclusion of dogs, snakes and noisy visitors;

An adequate well balanced diet;

Overall good management, particularly ensuringrcldey floors and
sufficient bedding.
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3.4 Preventive measuresfor common diseases

Cleanness is very important in rabbit keeping. \Wate feeders

Should be washed and dry in the sun every few d&gsh and disinfect
cages when they become empty, separate any sickahtfiiom the
healthy ones.

3.5 Internal parasites

3.5.1 Coccidiosis

Caused by a protozoan called coccidia. Affects tigr and intestine.
Occur in overcrowded and dirty condition. Rabbitvdaa swollen
stomach and diarrhea leading to dehydration, latkampetite and
dullness. Coccidia are commonly found in the imtestvithout causing
any obvious effects, but a period of stress, suslwaaning or bad
weather may result in them multiplying rapidly. Teesuing diarrhea
dirties all the fur around and below the anusadtion is not taken flies
may lay ther eggs in the matted fur and the resylthaggots can eat
away at the flesh of the abbit leaddig invarialolyleath.

Young rabbits are most frequently affected with adiosis just after
weaning. The disease can develop very quickly agll mortalities are
common. In older rabbits there may be chronic a@hosis resulting in
dullness and poor growth.

Control: Coccidioststs may be added to the dnighkivater to prevent
coccidiosis occurring or to cure it as required.tdtucleanliness is an
important preventive measure. Avoid contaminatibfeed and water.

3.6 External parasites

3.6.1 Ear mangeor skin mange

This is caused by external parasites such as niites.cause a variety
of skin and ear conditions. With ear mange therergar may become
filled with crusty scabs, without proper attentibrcan spread onto and
over the face. Rabbits with ear mange may shake lieads a great
deal.

Control: by use of acaricide drops and creams. This arallysu
expensive. In many cases we used flowers of sulpgitly powdered
into the ear on a daily basis. Body mange can Iedchy dipping the
rabbit in an appropriate acaricide solution as meoended by a
veterinarian.
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3.7 Snuffles

Is a bacterial infection of the respiratory systesimilar to a cold in

humans. Out breaks are more common where thesekof ventilation,

over-crowding and a build up of ammonia from acclatad urine. The

signs are sneezing, noisy breathing, a runny noden@t and mated fur
on the face and inside of the front legs, as altre$ihe rabbit using its
font legs to wipe its nose and face. Affected reobhould be isolated
from other rabbits. Treatment with antibiotics nagpear to be effective
but mortality is usually high and those rabbitstthecover are often
affected again if exposed to some new stress.

3.8 Myxomatosis

This is a viral infection and the signs include Biwg of the eyes and
convulsions. The disease spreads rapidly and isllysoarried from
rabbit to rabbit by fleas. There is no treatmermt amortality is very high.
It is possible to vaccinate rabbits against myxamsiatif the disease is
reported in the area.

SELF-ASSESSMENT EXERCISE

I How do you identify a healthy rabbit?
. What are the various conditions that makestditasusceptible to
diseases?

4.0 CONCLUSION

There are several bacterial, viral and parasiteeaes that can affect
rabbits. It is the responsibility of the rabbit kee to maintain a healthy
rabbit that is not stressed and in whose environrtiere are as few
disease organisms as possible.

50 SUMMARY

Signs of a healthy rabbi are normal eating andkdr@ self —grooming,
alertness, interest and curiosity, shiny, smoahn Ifur, specially on the
front paws and around the anus, a normal temperafur37°C-39.5°C,
normal silent.

Breathing; 40-65 breath per minute, clear briglgsewithout discharge,

clear nostrils without discharge, normal caecotyppio soft faeces on
the hutch.
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Floor, gaining weight or, if an adult maintainirtg weight.

Conditions that make a rabbit susceptible to dsea® Insufficient
water, insufficient food, toxic or poisonous foaaly unbalanced diet
deficient in energy, protein, minerals or vitamihgh fibre-only foods
that can cause the rabbit to ‘blow-up’ like a babur dirty foods that
cause diarrhea, dirty hutches and badly ventilaigdhes that promote
an increase in the number of disease organisms.

Stress is any challenge to any system of the rayistem for example
its temperature control system, its digestive systdts normal
behaviour pattern. Pregnancy, giving birth, laotat weaning and
mating are all periods of natural and unavoidabiess.

Preventive measures for common diseases includetasam of
Waterers, feeders every few days. Wash and ddictges when they
become empty, separate any sick animal from thihyeanes.

There are several bacterial, viral and parasitseases that can affect
rabbits. It is the responsibility of the rabbit kee to maintain a healthy
rabbit that is not stressed and in whose enviromrtiere are as few
disease organisms as possible.

6.0 TUTOR-MARKED ASSIGNMENT

la) Stress is a challenge in rabbit productimnw do you minimize
it?

b)  Give one example of the following diseatbed affect rabbits and
explain any two:
i) External parasite
i) Internal parasite,
iii) Bacterial disease
iv) Viral disease

7.0 REFERENCESFURTHER READING

Fielding, D., Smith, A. J. and Coste, R. (199Ralbits) The Tropical
Agriculturalist (CTA) Macmillan

McDonald, I. and Low, J. (1985) Livestock rearimg the tropics
Macmillan education Ltd.

105



ANP 301 INTRODUCTION TO NON-RUMINANT ANIMAL PRODUCTION

UNIT 7 KILLING AND PROCESSING
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3.2 Killing procedure
3.2.1 Neck breaking
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5.0 Summary
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1.0 INTRODUCTION

Rabbits are to be slaughtered regardless of tloeirostances that are
involve (party, family reunion, other celebratioms.c.). Rabbits that are
on forage feeding reach table weight around 6-7thwaf age. Regular
weighing is the best way to determine when thisipbas been reached.

2.0 OBJECTIVES
At the end of this unit, you should be able to:
. know the necessary preparation and requiremerglédmghtering

and processing rabbits.
. be familiar with the killing methods and their peoitre.

. apply the modern way of skinning and cleaning difbits after
slaughter.
. compare the chemical composition of rabbit meat witat of

other livestock
3.0 MAINCONTENT

3.1 Requirement for slaughter and processing

A generally clean place away from any obvious sewfcflies or dogs.
Something from which to hang the rabbit whilst cdieg it e.g. a branch
or a specially placed pole or set of hooks.
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A sharp knife

A bowl or source of clean water.

A container for the blood and guts and any thingt tis being kept
separate from the meat.

A clean container with cover for the rabbit carcass

Some string or thin wire

A skin drying frame as in fig v

A stick the thickness of a pencil smoothly roundédn end.

3.2 Killing procedure

Rabbit should receive water but no food in the 12-

hour period before killing. This will help in paytl

emptying the digestive system and will reduce tis& of it breaking
during cleaning of the carcass. If it breaks thette possibility that the
meat will be dirtied by the contents of the digesttract. This in turn
may lead to food poisoning in the people that coresthe meat.

Killing should be carried out as quickly as possiahd as efficiently as
possible, with the minimum pain to the rabbit. Thare two methods of
killing rabbits. Both involve making the rabbit wmscious and then
removing the head to allow bleeding.

3.2.1 Neck breaking

In this method the rabbit’'s neck is broken in taene way as that used
for kiling hens in some areas. For a right-hangeuson, both the

rabbit's back legs are held in the right hand. Talebit's neck is then

held from above between the first and second feger the thumb and
first finger — of the left hand. The rabbit is stteed over the upper part
to the left leg an the rabbit's neck is pushed dowhilst at the same

time its head is bent back as in fig 7.1
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Fig7.1 Breaking a rabbit's neck
Source: (Rabbits) The Tropical Agriculturalist by
D. Fielding, A. J. Smith, and R. Coste page87

With moderate force the neck will suddenly give viragicating that the
neck has bee broken by dislocation. The rabbit Ishbe immediately
hung upside-down by its back legs as in fig.7.2hbad is then removed
to allow the blood to drain out of the body.

This method requires more skill, alternatively, fis¢ step is to make an
incision into the side of the neck and the follovissdcutting the jugular
vein and allow blood to drain away.

3.2.2 Stunning method

The neck-breaking method requires a little strengtiose without the
necessary strength may prefer to use the stunnetgad. For a right-
handed person, the rabbit should be held upsiderdowits back legs
with the left hand. It should be held so that thesefall forward

exposing the back of the head. The point at the lbashe ears should
then be hit sharply with a good-sized piece of woadetal, as in fig 7.3
this will stun the rabbit and make it unconscious.

Fig7.3 stunniﬁg a rabbit
Source: (Rabbits) The Tropical Agriculturalist by Bielding, A. J.
Smith, and R. Coste page 87
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The rabbit should then be immediately hug p anthétzd should be cut
of to allow bleeding. It should be noted that ttmsthods of killings has
a limitation for the fact that they are not accepaby some believes,
example Islam advocate the use of a sharp kniéaiting the throat and
the jugular veins as swiftly as possible with miomn pain inflicted to
the animal.

y ‘-.4,'

Fig. 7.2 A rabbit hung for dressing
Source: (Rabbits) The Tropical Agriculturalist by D
Fielding, A. J. Smith, and R. Coste page 88

3.2.3 Skinning

Skinning is done easily when the rabbit is hangnigs back legs at
shoulder height. Cut off the front legs at theidpuint, and then the tail.
Next, cut the skin around each hook below wheresthiag is tied. Cut
from the inside of one hock down, around the amu$ @il area and
similarly down the inside of the other leg from theck. No, using the
round stick and with care gently work the skin dewands and off the
body. The stick is used to separate the skin from lhody without
cutting it as would occur if a knife were usedad® the skin over the
skin drying frame. It can be cleaned later.
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Fig7.4 Drying a skin on a wooden drying frame
Source: (Rabbits) The Tropical Agriculturalist by, Bielding, A. J.
Smith, and R. Coste page

3.2.4 Cleaning

The body is cut open and care is taken not to loaitintestines. The
rabbit gut can now be pulled out. The heart, kidgnapd liver can be
separated together with other parts required ftingalt can then be
taken down from the hanging position and tidiedrepdy for passing to
the cook. Once this is done the skin on the dryiame can be scraped
clean, taking care not to cut it in the process.

3.3 Rabbit meat

Table 7.1 Comparison between the chemical compaosdf rabbit and
some other meats

Meat Dry matter Protein % Fat % Energy
% MJ/kg
Rabbit 20-23 20-22 10-12 7-8
Chicken 20-23 19-21 11-13 7-8
Turkey 38-42 19-21 20-22 10-12
Beef 40-50 15-17 27-29 11-14
Lamb 40-50 14-18 26-30 11-14
Pork 50-55 1C-12 42-48 17-20

Source: (Rabbits) The Tropical Agriculturalist by Bielding, A. J.
Smith, and R. Coste page

As shown in table 7.1 rabbit meat is especiallyhhig protein and low
in fat. Also, the fat in rabbit meat is mainly uhgated, which is
believed to be a more healthy type of fat thanrsséd fat which is
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common in other meats. Rabbit meat has a lowereshaiol content
than most other meats, which is also believed o Health promoting
characteristic.

SELF-ASSESSMENT EXERCISE

i.a) Compare the chemical composition of rabbit haea other
meats of domestic animals.
b) Explain the advantages of rabbit meat over atieats.

34 Cooking

Rabbit meat is relatively soft meat which needtelitooking. It is ideal
for cooking in a dry heat or frying. It can be usedtews but it should
not be overcooked as it may disintegrate. It iglider people who have
digestive upsets and for those with few teeth. Sngpkan be used to
preserve rabbit meat in the same way that it il usepreserve other
meats.

40 CONCLUSION

Rabbits are to be slaughtered regardless of tlreimostances that are
involve (party, family reunion, other celebratioaed.c.). This process
therefore should be carried out under some laidndpmecedure and all
sanitary measures taken to avoid food poisoninghtse eating the
meat.

5.0 SUMMARY

Rabbits that are on forage feeding reach table weigound 6-7 months
of age. Regular weighing is the best way to deteemwhen this point
has been reached.

Requirement for slaughter and processing includdean place away
from any obvious source of flies or dogs, somethiog which to hang
the rabbit whilst cleaning it, a sharp knife, a lbaw source of clean
water, a container for the blood and guts and bmgtthat is being kept
separate from the meat, a clean container with rcéme the rabbit
carcass, some string or thin wire a skin dryingniea a stick the
thickness of a pencil smoothly rounded at on end.

Killing should be carried out as quickly as possiahd as efficiently as
possible, with the minimum of pain to the rabbihefe are two methods
of killing rabbits. Both involve making the rablihconscious and then
removing the head to allow bleeding the methods\mek breaking and
Stunning method.
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For easy skinning of rabbits, cut off the frontdegy their midpoint, and
then the tail. Next, cut the skin around each haoslbw where the string
is tied. Cut from the inside of one hock down, aihe anus and tail
area and similarly down the inside of the otherflegn the hock. Now,
using the round stick and with care gently work $kim downwards and
off the body.

6.0 TUTOR-MARKED ASSIGNMENT

la) what are the requirements to be fulfilledobefslaughtering and
processing of rabbits?

b. Explain the methods used in killing rabbits #émeir limitations.

7.0 REFERENCESFURTHER READING

Fielding, D., Smith, A. J. and Coste, R. (199Ralfbits) The Tropical
Agriculturalist (CTA) Macmillan

McDonald, I. and Low, J. (1985) Livestock reariimg the tropics
Macmillan education Ltd.
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MODULE 3

Unit 1 General Introduction to Pig Management

Unit 2 Pig Production Systems

Unit 3 Principles of Feeding Pigs and feed Resaurce
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1.0 INTRODUCTION

The origin of the pig is difficult to understand,i$ possible that it is
mainly derived from the European wild boar. Piggeviought to have
been domesticated as early as 200BC. Since therhasadeveloped the
pig as meat animal

World pig population

The estimated world pig population of 826 millidrAO, 1988) means
that there is approximately one pig for every ssojple in the world. A

comparison of the meat produced by pig with otlenestic species has
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revealed that more pig meat is produced than amgr gheat despite the
fact that pigs are numerically fewer than other dstic species.

Table 1.1 A comparison of the main livestock spes in the world in
terms of numbers and meat proghction

Domestic species Numbers Meat output
(million head) | (000 metric tonnes per
year)
Cattle 1 253 50 098
Buffalo 137
Sheep 1174 8 801
Goat 521 }
Poultry 10 050 11 495
Pigs 826 63 917

(Source:FAO Quarterly bulletin of statistics, 1989)

Distribution and Consumption

The distribution of pigs around the world is na@ game. Almost half the
world’s pig population is in Asia, 30 percent inrBpe and the former
USSR. The population of pigs in large partsha tropical and sub-
tropical developing regions for example Africa abatin America is
relatively small. See fig.1.1

S. Americcca
6.00% Africa 1.50%

Oceania 0.60%

N & C America R
10.50% L

USSR 9.509 : B Asia 49.00%

Europe
22.90%

Fig 1.1 Regional distribution of the world pig populatioRAO 1988)
Source: (Pigs) The Tropical Agriculturalist by D. Holness, A. J. Smith, and R. Coste page 2

It is important to note that most of the world pmspulation is located in
China.

There is marked differences in the consumptionepast of pig meat
throughout the world. In some parts of Europe, ahmer capita
consumption of pig mea is over 50kg, and repressmtse 60 percent of
the total meat consumed. In he developing counames particularly in
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Africa, estimated annual per capita consumptiomgearfrom 1 to 3 kg,
and forms less than 10 percent of the total mest di

The reasons for the un even distribution of pigeugghout the tropical
and sub-tropical world are many. In Asia and peft€hina, pork is the
predominant component of the diet. While in ared®ns the Islamic
religion prevails, e.g. the Middle East, Pakistand aparts of Africa,
Muslims are forbidden to eat any pig meat, simylaldelievers in the
Jewish faith are instructed not to eat pork mead, @many Zionist sects
obey the same rules. Social factors also play gvoitant role in pig
population for example in some pacific islands spage highly regarded
as a source of wealth and associated with maroag@®ms.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain the significant role played by pigs in mpedduction.

. compare pig meat production capacity with other éstin species
. understand the advantages and disadvantages ohggegs.

. know the distribution and consumption of pigs abtime world.

. recognize the problems or constraints of pig pradaan nigeria.
. make a distinction between the different commeimieaéds of pigs

and their characteristics.
3.0 MAIN CONTENTS

3.1 Taxonomy (Biological Classification)

Below is the taxonomy of the pig:

Kingdom - Animalia

Phylum - ChordatalAnimas with back bones)

Class - MammaligWarm blooded animals that suckle their young)

Order - Artiodactyy(Even toed hoof)

Family -  Suidag(non-ruminant or single stomach system)

Genus -  B(Restricted wild European boars with which domestic
pigs are bred From)

Specie — Sus Scrofandsus Vitatus

3.2 Advantages of pig farming
1) They have the potential to be highly prolificedaduse they are

cable of producing large litters after a relativelyort gestation
period, and have a short generation interval aralv gast.
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2)

3)

4)

5)

6)
7
8)

9)

10)

3.3

1)

2)

3)

4)
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Their productivity in terms of yield of meper tonne of live
weight of breeding females per year is in the ne@b six times
that of cattle.

There body size makes them more flexible forrkdang and
consumption compared to cattle.

Pigs meat is suitable for processing andesofthe processed
products have a

longer shelf life than fresh meat, aad thus be distributed to a
wider section of

the population.

Pigs are efficient feed converters to meat évas efficiently as
ruminants.(i.e.

they have high feed efficiency)

Pig production provides quick turn-overiomestment compared
with cattle.

Curative and preventive drugs are available rfoost swine
diseases.

Pigs also gives useful by-product like themdes can be used as a
good source of manure.

Pigs can be reared almost any where givealdaithousing and
management although their management in extrempetetture
can be expensive.

They produce meat without contributingtte tleterioration of the
natural grazing lands. This is important considgrihe steady
desertification, soil erosion and loss of produetland in some
areas of the tropics.

Disadvantages of pig farming

There is poor product acceptance in areas wtieelslamic
religion prevails, e.g. the Middle East, Pakistard a parts of
Africa, Muslims are forbidden to eat any pig mesitnilarly,
believers in the Jewish faith are instructed noedb pork meat,
and many Zionist sects obey the same rules. Iir etbeds there
is strong taboo against the eating of poultry pobdahereby
negatively affecting the market for the products.

While Social factors play an important rmieheir acceptance, the
pig has historically been considered an un cleammaln
wallowing in filth, an object of dislike and a risto human
health.

The digestive tract of pigs and Birdsaktively short compared
to other farm animals and can only utilize higlalgy concentrate
feeds (E.g. staple grains and oilseeds) These are

also use as feed for human making them to be @ttdoompetition
with man.

They cannot provide a source of drought pdaefarming
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operations.
5) They are raised close to human habitamhthereby making heir
waste product a pollution problem.

[I) Terminology

1) Boar - mature uncastrated male.

2) Barrow: - mature castrated male before puberty.

3) Hog: - castrated male.

4) Stag: - adult male castrated later in life.

5) Shoat: - swine of both sex weighing 30-80kg

6) Gilt - young female swine before farrowing

7) Sow: - adult or mature female after one or two pregnancies
8) Barrener: - sterile female

9) Farrow: - giving birth to young ones.

10) Herd: - group of swine
11) Litters: - young ones (piglets).

3.4 Breeds of Pigs

There are over 90 recognized breeds and an esti28@ varieties of
pigs in the world. They can be broadly classifietbiindigenous or
unimproved types or the more modern exotic typegchvinave been
selected and developed for specific commercial gaep.

3.4.1 Indigenous breeds (unimproved)

These are mostly found in developing countries hade evolved a
variety of shapes and sizes in order to surviva irange of different
environments. Generally they are smaller and shatdeg than the
exotic types (mature weight of females 40- 120 kgth the typical

unimproved conformation of a large head, well- deped forequarters
and relatively light hindquarters. This rendersnthenore mobile and
better able to forage and root for themselves. Tareyearly sexually
maturing and females may show first oestrus ay @arthree months of
age. There are many variations of coat colour,bbatk and brown are
most common and white is infrequent. The degrémoiness also varies,
and both hairless and relatively long —haired tygesfound. Within the
major regions of the tropics, the main breeds gpdd are as follows:

Africa
Pigs are not characterized into specific breedsast African Countries.
They are known as ‘indigenous,’ ‘local’ or unimpeal/pigs.

In some parts of Africa more specific use is madieigs for meat
production and the bakosi in the Cameroons andAsanti Dwarf in
Ghana are examples of indigenous breeds. Theiactaistics include
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small with mature female size of 40-60kg, and aaénig black in colour

with prick ears.

The unimproved pigs of East, Central and Southeinc# are mostly
descended from stock introduced by early Europeawmelers, and
therefore not truly indigenous, they are relativeige spread.

The productivity of these unimproved breeds in édris influenced by
their environment and some typical reproductivégrarance figures are

shown in Table 1.2

The trials indicated that although litter sizesdeth to be smaller, total
live weight of the litter as a proportion of the iglet of the sow at

farrowing was of the same order as exotic sowg€krtent).

Table 1.2The reproductive performance of unimprovedbreeds of

pigs in Africa
Nigeria Zimbabwe| South Ghana
Africa (Ashanti)
(Dwarf)
Litter-size at birth 6.5 7.9 7.2 6.3
Litter-size at weaning 5.5 7.5 -
Pre-weaning mortality 15.0 5.0 - -
(%) 9.0 8.0 8.0 8.0
Average weaning age - 7.6 9.0 7.0

(wks)

(kg)

Average weaning mass

Source: (Pigs) The Tropical Agriculturalist by D. Holness, A. J. Smith, and R. Coste page 23

3.4.2 Exotic breeds in the tropics

3.4.3 Duroc

This has droppy ears and is deep red or rusty colbis a fast growing

large breed.

The Duroc produces a very good carcass and istgdid an excellent

meat producer.
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Also it has the ability to grow to heavier weightghout depositing too
much fat.

The duroc is a hardy animal which survives wellrapical climate. It is
generally used for
cross-breeding.

Figl.2 A Duroc sow

Source: (Pigs) The Tropical Agriculturalist by D. Holness, A. J. Smith, and R. Coste page 29

3.4.4 Large white (Yorkshire)

This breed was first developed in Yorkshire, Endlaih has erect ears
and is white in colour and females are prolificidtrenowned for its
strength of leg. The breed can be used for botk gad bacon production.
It is a fairly hardy animal but will suffer from stburn if it is not kept in
a building out of the sun.

Figl.3 A large white (yokshire) boar
Source: (Pigs) The Tropical Agriculturalist by D. Holness, A. J. Smith, and R. Coste page 29

3.4.5 Landrace

It is characterized by its forward-pointing lop £and possesses a long,
smooth body with light shoulders and well developadhs. It is white in
colour, this swine is good for bacon productior, las a higher level of
susceptibility o stress and requires a high lev@h@anagement.
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SN\

Landrace Hampshire

Figl.4 A landrace boar
Source: (Pigs) The Tropical Agriculturalist by D. Holness, A. J. Smith, and R. Coste page 29

Fig 1.5 A Hampshire boar

Source: (Pigs) The Tropical Agriculturalist by D. Holness, A. J. Smith, and R. Coste page 30
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3.4.6 Hampshire

This swine is black with distinct white saddle whiencircles the
forequarter. They are prolific, good mothers, anddymilking ability. It
has more meat than the large white and landrateptobably best kept
for cross breeding.

3.4.7 Tamworth

his hardy animal is reddish colour and with eesats. It is an efficient
converter of feed. The breed is relatively slowmiaig. In the past it has
been very popular for cross-breeding purposepidal regions.

Other exotic breeds include the Chester whitelatge black, the middle
white e.t.c.

SELF-ASSESSMENT EXERCISE

Give an account of world pig population, their disition and
consumption around the world.

4.0 CONCLUSION

The estimated world pig population of 826 millidRAQO, 1988) means
that there is approximately one pig for every ssojple in the world. A

comparison of the meat produced by pig with otlenestic species has
revealed that more pig meat is produced than amgr aheat despite the
fact that pigs are numerically fewer than other dstic species.

5.0 SUMMARY

. The distribution of pigs around the world is no¢ same. Almost
half the world’s pig population is in Asia, 30 pent in Europe and
the former USSR. The population of pigs in lapgets of the
tropical and sub-tropical developing regions foamyple Africa
and Latin America is relatively small.

. Advantages of pig farming includéhe potential to be highly
prolific, body size makes them more flexible for Mdeting and
consumption compared to cattle, Pigs meat is deitdbr
processing and the processed products have a Ishgktife than
fresh meat, efficient feed converters, useful bydpict e.t.c. while
their disadvantages include poor product accepiaswaal and
religious factors, pollution e.t.c.

. There are over 90 recognized breeds and an estrdafevarieties
of pigs in the world. They can be broadly classifiinto
indigenous or unimproved types or the more modgatietypes
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which have been selected and developed for spaemfitmercial
purposes.

. Bakosi in the Cameroons and the Ashanti Dwarf hafa are
examples of indigenous breeds. While the exotiedsdanclude:
Duroc, Large white (Yorkshire), Landrace, Hampshii@mworth.

6.0 TUTOR-MARKED ASSIGNMENT

la) Discuss the advantages and disadvantages fzrpigg.
b) Name six exotic breeds of pigs found in the troicd describe
the characteristic features of any three.

7.0 REFERENCES/FURTHER READING
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Holness, D.H., Smith, A.J. and Coste, R. (199)s Hhe Tropical
Agriculturalist (CTA) Macmillan

McDonald, I. and Low, J. (1985)ivestock rearing in the tropics
Macmillan education Ltd.

Williamson, G. and Paye, W. J. A. (198&n introduction to Animal
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1.0 INTRODUC TION

The system of pig production is diverse there ésttaditional method of
rearing in large parts of the tropics which is gnaplest and cheapest.
The intensive system on the other hand entailsiderable capital and
specialized management skills. The integrated systénvolve the
production of pigs with other enterprises like fifahming, production of
algae, methane gas generation, ducks and vegeqtatdeiction. Such
types of operations enhance the efficiency of resouse and increase
output for the overall operation. Regardless offytem of production,
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any one considering pig production on a large sslabeild investigate the
marketing and processing facilities available abthim expert advice.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. be familiar with the different systems used in prgduction and
know the advantages and disadvantages of each qiraalu
system.

. give explanation why there is a need for our prgirs to practice
intensive system of pig production.

. understand the guide lines on how to improve on pig
production system in nigeria.

. to distinguish the different commercial breeds @jspthat are
suitable for each production system based on dhairacteristics.

. appreciate the general principles of housing pngkia some cases
the necessary adjustment needed in housing piysticlimates.

. know the common equipment used on pig farms.

3.0 MAIN CONTENT
3.1 Small-scale Systems

3.2  Pig kept as scavengers

Is a traditional method of rearing pigs in manyaaref the tropics where
pigs are kept as scavengers, with no housing oraalechre. It is simple
and cheap, usually few pigs are allowed to wanaedy and pick up food
where ever they can. Supplementary food will beegiwhere available
in the form of kitchen wastes, rice bran, by-praduaf beer-making,
maize stalks etc. These supplementary foods géyerahsist of low

nutritional value and indigenous breeds of pigsdpminate on the
scavenging system. They are well adapted to the kEr@vironment and
their relatively small size and mobility renderrnihéest able to cope with
the conditions.

3.2.1 Advantages of small-scale systems
1) It is cheap and simple involving small or no amoaintapital.
2) The pig plays an important socio-economic role &sm@a of

bank, and pigs are sold at times of cash shortagesexpected
needs in the family.
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3.2.2 Disadvantages of small-scale systems

1) Pigs raised on this system are susceptible to tatfea with
parasites and carry heavy burden of intestinal doworms and
tapeworms.

2) Productivity is normally low because of seasonapty of food
resulting in irregular breeding of sows.

3) There is high rates of piglet mortality and lowgtb rates.

4) There is hazard of the scavenging system to hulpacesuse pigs
have access to sources of parasites, e.g. humegtaxehich can
then be transmitted back to man when he eats thé me

3.0 Semi-Intensive Production

This system is also known as ‘backyard’ systeme Ipggs are confined
to a house and are fed by the farmer. The housette form of pens
made from simple construction using bamboo andagéels Feeding is
based on kitchen waste, vegetables and by-prodoodsf and
management is generally minimal.

3.3.1 Advantages of semi-intensive

1) More attention is giving to the pigs than in thawsenging system.
2) Generally, herd sizes and productivity tend to lghér in these
systems than in the scavenging systems.

3.3.2 Disadvantages of semi-intensive

1) Productivity is relatively low compared to the inséve
production.
2) Mortality can be high.

3.4 Intensive Production

This is an improvement from the small-scale proiducto a commercial
production of pigs. Units may comprise up to 50chemnd the producer
will grow and /or purchases food specifically higly enterprise. In this
system the housing is more sophisticated made aprafrete hard floor,
adequate shelter, shed and pen space and appedeeat and watering
facilities.
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3.4.1 Advantages of intensive pig production

1) There is improvement in the management and protectgainst
infectious diseases and parasites by the farmeudgiw the use of
veterinary drugs and vaccines.

2) The system is characterized by rising high perforcesbreeds for
example exotic or cross breeds with indigenousdsee

3) Markets are well established through arrangements iscal
butchers on regular bases or into the large-scaterercial sector,
to bring in a regular income for the enterprise.

4) No risks of trouble from predators and thieves.

3.4.2 Disadvantages

1) It is capital intensive

2) High level of management skills is needed.

3) Increase chances of nutrient deficiency especidtign pigs are
not well fed.

3.5 Large-scale Systems

3.5.1 Intensive

This is an intensive system of rearing and is tkstrmommon method of
large- scale production. It is capital intensive anwvolve sow herds from
40 up to 1000 head. High performance breeds of aigsused and are
provided with optimum conditions of housing, feeglend management
in order to ensure maximum output. Housing is desiigfor different
classes of the stock and environmental conditibhs system is usually
incorporated with grain production and stock fee@nuofacturing
operations on the one hand, and marketing on ther.oThe pigs will
invariably be marketed through a processor in otdeaximize returns
on the carcass.

3.5.2 Advantages of large-scale systems
1) No risks of trouble from predators and thieves.
2) With proper condition, there is less risk of patiasnfection.

3) Generates revenue for nation and a source of emmglo/for the
people
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3.5.3 Disadvantages

1 High level of managerial skill is needed.

2 Increase chances of nutrient deficiency especialign pigs are
not well fed.

3 Difficulties of keeping the floor clean especiatlyring the rainy
season when humidity is very high.

4 It involves high capital investment.

3.6 Extensive systems

There is a trend in Europe and America towardsil@ssisive system of
pig production particularly for sows. This system aften known as
‘outdoor’ system. In this system sows are keptaddgocks and providing
individual huts for farrowing and shelter. Weangspare generally raised
under more intensive conditions.

Production of these types exists in the tropics Hrete are greater
potentials in the systems.

3.6.1 Advantages of the extensive system

1) Less capital is required for the establishment cmeg to the
intensive systems.

2) Sows can gain access to foods such as pasturgs resmues,
cassava roots and sweet potatoes.

3.6.2 Disadvantages of the extensive systems

In the tropics shade and wallows must be provideeke must be tight
control of parasites and adequate fencing to ptesartact with endemic
diseases e.g. African swine fever.

3.7 Integrated Systems

This is the practice of integration of pig prodoatwith other enterprises
and has been practiced in tropical countries. \W&rioombinations are
used for e.g. fish farming, production of algaethmee gas generation,
ducks and vegetable production. This type of comtimns along with pig
production enhances the efficiency of resourceamsk increase output
for the overall enterprise.

3.7.1 Advantages of integrated systems

1) By fertilizing fish ponds with pig manure and e#ht, algae are
generated which can then be utilized by fish. ffisient water is
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available for suitable fish ponds, pig sties cdhezibe constructed
above the ponds.

2) Manure from the pigs can be channeled into the paodsupply
nutrients to the fish ponds there by generatingemnevenue to the
farmer.

3) Alternatively, the nutrient-rich water from thegpican be used for
irrigating vegetables

4) Ponds can also be dried in rotation and vegetajpi@sn in dry
pond beds for family and commercial purposes.

5) The pig effluent can be used to produce algae wiscthen
harvested and dried and fed back to pigs or othestock.

6) The anaerobic fermentation of pig effluent can Iseduin the
production of methane gas. Relatively simple digmsstcan
produce a steady source of methane which can ed assa means
of energy for domestic and agricultural use

3.7.2 Disadvantages of the integrated systems

1) It is capital intensive.
2) It requires high level of managerial skills

3.8 Housing

Pigs do better when housed, and their buildingsilshioe of concrete or
with stones due to their rooting nature. Pigs potiglity are more when
they are housed in a thermally neutral environmiest when the
environmental temperature around the pig is cogrsilst between the pigs
lower critical temperature (LCT) and upper crititamperature (UCT).
The pig’s metabolic heat production is then at minin, and it is neither
using feed energy to keep warm, nor reducing fetake to keep cool.
Other consideration for pig comfort include:

a) Protection from other climatic extremes such asatisun, wind
and rain,

b) Provision of dry conditions which are hygienic add not
predispose the pig to disease as they easily geimpania.

C) Allowance for natural behavioral pattern of the p@g far as
possible and minimizing the effect f social domioan

d) Provision of accessible food and clean water;

e) Providing conditions such that good stockman shgm e
practiced.

f) Effective disposal of waste matter.
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3.8.1 General consideration of designing pig house

Right design of house is of paramount importancéhab investment is
justified by improved productivity. The land haskie well drained, non
swampy and outskirts of the settlement away frorlipuwitilities like
source of drinking water to prevent contaminatiéthe land is swampy
drainage system should be constructed and theihgiidundation should
be aid with stones and concrete and well elevated.

In very cold areas, beddings of dry grass or wdoavisigs could be
provided in their sleeping sties to provide warratid easy cleaning of
the sties, this also helps the pigs look cleaner.

Adequate ventilation should be provided by havingugh windows on
the building to allow for cross ventilation. Thisndows may be open or
close depending on the need and situation in the@rammental
temperature.

Most of the breeds of pigs in Nigeria are eithestexor cross breeds they
are tolerant to cold. However, if they are takemh® southern humid or
hot northern parts of Nigeria the paramount consiiten is generally to
ameliorate the effects of excess heat by proviefcedequate shade and
wallows as a means of coolant to prevent heatsstres

Alternatively pigs should be sprinkled with watenem there is excessive
heat.

Pigs buildings should be of concrete or with stodes to their rooting
nature. They should be placed in their sites adegrtb their ages and
sexes to make for uniform feeding and prevent crdignate mating and
high in-breeding.

Some examples of pigs housing include:

) Danish swine house
i) Traditional swine house
i) field

i)  Danish swine house:-
A fattening house with a central feeding passagegthe walls.

i) Traditional pig house

Swine house:-for a small farmer , a series of sengans with an outside
run attached, may be sufficient , swine requiremvdry housing as they
easily get pneumonia. The floor should be wellorete and the unit not
too near the dwelling house of the farmer becatisenell ad flies.
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iif) Field housing;

INTRODUCTION TO NON-RUMINANT ANIMAL PRODU@N

This can be a simple shelter made of wood. Theeshislin a field and
the swine have free range .Generally it is not sable to keep swine
outside in the tropics as they are then subjegétftican swine fever and

kidney worm.
Table 2.1 Recommended space requirements for pigs
Class of swine Area
Boars 9fn
Dry sows 2 m long x 0.64 m wide
Stalls As for stalls put similar
Cubicles exercise
Yards area
Farrowing accommodation 3-4 rhper sow
Pen including crate
Fattening/follow-on (including 6.2
creep area) 10M

Weaners
Cages (per pig)
Yards (per pig)
Porkers
(pen, including dunging area)
Baconers
(pen including dunging area)

Heavy pigs

Trough space (par pig)
Fatteners
Maiden gilts, sows

0.2rAlying area + 0.2rm
slatted area

0.7-0.9rh

0.73rhper pig

0.93rhper pig

0.2-0.3rh
0.35rh

3.9 Pig Equipment

The following are tools to work with in a pig farm

1) Scalpel blades for incision and castration
2) Syringes and needles

3) Thermometer for taking temperature

4) Antiseptics and Disinfectants for

disinfecting pen
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5) Restraining ropes (snare) used in restraining pigsng farm
operations.

6) Tail docking forceps

7) Cotton wool and bandages for dressing and bandadiwounds

8) Protective clothing like boots, laboratory coaesath wear

9) Teeth clippers for cutting piglets, needle teeth.

10) Feeders and drinkers

11) Muzzle for handling mouth during farm operations

12) Ear notches and ear tags and tag applicator foivichal
identification.

SELF-ASSESSMENT EXERCISE

i.a) Enumerate on the general consideratiatesigning a pig house
and give examples of pig housing commonly founthetropics.
b) Outline the tools to work with in a pigifia

4.0 CONCLUSION

Regardless of the system of production, any onesidenng pig
production on a large scale should investigate rierketing and
processing facilities available and obtain expdvi@e before embarking
on the operation.

5.0 SUMMARY

. The system of pig production is diverse there i titaditional
method of rearing in large parts of the tropicsakhs the simplest
and cheapest. The intensive system on the othed katails
considerable capital and specialized managemeriis.sHihe
integrated systems involve the production of pigshwother
enterprises like fish farming, production of algaegthane gas
generation, ducks and vegetable production. Sugiestyof
operations enhance the efficiency of resource uskilcrease
output for the overall operation.

. Pigs do better when housed, and their buildingaulshbe of
concrete or with stones due to their rooting natuiRegs
productivity are more when they are housed in entaély neutral
environment i.e. when the environmental temperatmoeind the
pig is consistently between the pigs lower critibtanperature
(LCT) and upper critical temperature (UCT). The’pignetabolic
heat production is then at minimum, and it is reithsing feed
energy to keep warm, nor reducing feed intake &pkeol.

. Right design of house is of paramount importance tisat
investment is justified by improved productivityhd land has t be
well drained, non swampy and outskirts of the sgtdnt away
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from public utilities like source of drinking watdp prevent
contamination. If the land is swampy drainage sysshould be
constructed and the building foundation shouldibdength stones
and concrete and well elevated.

. In very cold areas, beddings of dry grass or wdwl/sgs could
be provided in their sleeping sties to provide wirrand easy
cleaning of the sties, this also helps the pigk deaner.

. Most of the breeds of pigs in Nigeria are eitheoteExor cross
breeds they are tolerant to cold. However, if taey taken to the
southern humid or hot northern parts of Nigeria pla@amount
consideration is generally to ameliorate the effexftexcess heat
by provision of adequate shade and wallows as asneeoolant
to prevent heat stress. Alternatively pigs shoddprinkled with
water when there is excessive heat.

6.0 TUTOR-MARKED ASSIGNMENTS

List all the production systems of pig farming ahsicuss the merits
and demerits of each system.
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1.0 INTRODUCTION

Nutrition and feeding management are very importsgect of swine
production. There fore it is extremely importardttewine producers have
a good understanding of the nutrient requiremerdwafie during each
phase of their life cycle, a knowledge of the feadf which can be used
in swine feeding and an appreciation for the fipaint of feeding
management in order to raise swine economicallfoktiimately, many
swine farmers keep them in rather poor conditiord $o are not able to
make as much profit as they should. Swine are quéatily affected by
dirty, drafty housing and quickly becomes sick. yrhee also affected by
poor feeding. The major groups of essential ntsiéor pigs are energy,
protein, minerals, vitamins and water.

2.0

OBJECTIVES

At the end of this unit, you should be able to:

understand the terms energy, protein, mineralamiits as they
apply to nutrition in the pig.

learned the nutritional requirement of pigs andlyddbod
allowances of various classes of pigs.

be acquainted with the essential and non essamtizo acids and
the amounts ideal for growing pigs.
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. appreciate the recommended nutrient allowance igs pnder
tropical condition

. be familiar with growth rate, feed intake and flepace required
of different classes of pigs.

. to know how the gastro intestinal tract (g.i.ttloé pig accomplish

nutrient utilization

3.0 MAIN CONTENT
3.1 Gastro Intestinal Tract (GIT) and Nutrient Util ization

Swine has the ability to obtain nutrient from a gihriety of feed stuff.
Historically the wild swine was omnivorous consugiimoth vegetative
and animal feeds in the early days , domestic pigse allowed to forage
on grass , roots refuse and what ever else isadlail swine is a simple
stomach animal, so it must rely largely on feedarwareadily digestible
carbohydrate to meet its energy needs. The gag#stinal tract (GIT) is
important to the animal because it is made upriraber of organs that
are responsible for utilization of food and nuttidiurther more, some
knowledge of its anatomy and function is helpfueiraluating feed stuff
and formulation of diet. Some knowledge in how &i& digest feed and
factors that affect feed utilization is importanechuse loses in
digestibility have a marked effect on efficiency feed utilization. In
addition, many feed related factors may alter oange normal
functioning of the GIT. Consequently some degrefaofiliarity with its
anatomy and function are important for a reasonablgerstanding of
practices and problems in feeding livestock. Therem@omplex
carbohydrate, cellulose hemicellulose found in t@age and other
fibrous feeds are broken down by microbial fermgotaonly. Swine
dose not have a rumen. The fibrous component oflifteare not utilize
as efficiently as in ruminant animals. Also simptemach animal like
swine are dependent upon certain essential amide present in dietary
protein from which they build their own body preteinlike the ruminant
animal, swine cannot synthesis the essential ararids from poor
quality protein or from non-protein nitrogen sowgcelhe relative
amounts of the essential amino acids in the protem extremely
important to swine.The alimentary tract of the (fig ww) is designed to
digest and absorb concentrated foods. The GIT wiplsi stomach
mammalian specie like the pig include the mouth asdociated
structures:

a mouth

b salivary glands

C. oesophagus

d. stomach

e small and large intestines
f. pancrease

g liver
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Stomach

Small intestine

Rectum

Caecum

fig 3.1 The digestive tact of pigs
Source: (Pigs) The Tropical Agriculturalist by D. H. Holness, A. J. Smith, and R. Coste page 7

These various organs and other structures are gonagéh procuring,
chewing and swallowing food and with the digestaod absorption of
nutrient as well as with some excretory function.

Food taken in the mouth is ground in to a pulpnigstication. At the
same time it is moistened and mixed with salivaiv@acontains the
enzyme ptyalin which initiates the break down ddrsh to simpler
carbohydrates. The food then passes on into tiheesto, which provides
an acid environment due to the presence of hydoochdcid. The gastric
juice contains enzyme pepsin which begins the bdeakn of protein.

The small intestine is the major site where foodoaption occurs, and
digestive juice from the pancrease, liver and thalkintestine complete
the process of digestion. Digestion has been defiaaply as the

preparation of food for absorption. It may includechanical forces such
as chewing or mastication, muscular contractiothefGIT. The overall

function of the various digestive processes igthuce food particles to a
size of solubility that will allow for absorptioror instance, starch is
hydrolysed to maltose by amylase from the panargate. Maltose and

other disaccharides sugars are broken down byfgpecizymes in the

intestinal juice, eg. Maltase, lactase and sucrage monosaccharides
such as glucose and fructose these are then abdsbrioegh the gut wall.

Trypsin in the pancreatic juice acts on proteirptoduce polypeptides,
which are then broken down to amino acids by varipeptidases in the
intestinal juice and subsequently absorbed.

Bile which is secreted by the liver, serves to esifiylfats into smaller
globules, which are then broken down by enzymesépato fatty acids
and glycerol ready for absorption. Lipase is prégsehoth the pancreatic
and intestinal juices.

Absorption includes various processes that allovalsmolecules of
digestible food to pass through the membrane of3feinto the blood
or lymph systems. The shape of the stomach ofrdifiteanimal species
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vary as thus the relative size within species dsageamong species. In
swine, the stomach is relatively large with a caydo the adult on the
order of 6-8 litres. The weight of the stomach @adontent is about 4%
of body weight as compare to 1% in human. Moshefd¢tomach is lined
with mucosan cells which produce mucus that seteeprotect the
stomach lining from gastric secretions. In the cdrgart of the stomach
there are gastric glands which produce mixed secretf enzymes and
mucus. These gastric juices are effective in ititga digestion in the
stomach. In swine the small intestine is relativelyg 15-20meters. The
first portion of secretion is the duodenum whickhis side for production
of various digestive juices. Other juices enterdbedenum from the bile
duct, while Other juices are derived from the lisad the pancrease. The
small intestine is lined with small finger like peotions the villi, which
serves to increase surface area for absorptionlarge intestine is made
up of the caecum, colon and rectum. The relatingtle diameter differ
considerably in different species of animal.

Pigs are omnivores and will consume a wide rang®ads from both
pant and animal sources. The natural inclinatiothefpig is to eat on a
‘little and often’ basis, and this is likely to mexze both total food intake
and the efficiency of food utilization.

3.2 Nutrient requirement of pigs

3.2.1 Water

Water is one of the most important nutrient clas§&sgine of all ages
should have free access to fresh and clean waiall ames. Limiting

water intake will result in reduce growth rate afticiency of gain in

pigs and reduce milk production in lactating sovs. severe limitation
of drinking water can cause death in pigs. The ireqment of water is
influenced by many factors including environmenanperature and
humidity, composition of the feed and weight of the.

Table 3.1  water requirement of pigs
Type of pig:  Water requirement for each kiladedd/litre

Fattening pigs 2.5
Lactating sows 5.0
Dry sows 3.0
Piglets’ ad libertum (freely as needed)

136



ANP 301 MODULE 3

3.2.2 Energy

Apart from water, sources of energy are the mogpomant food

requirements of the pig and will most rapidly ihce its survival if
withdrawn. Energy can be defined as the capacitjotavork and occurs
in various inter-convertible forms such as chemitaérmal or radiant
energy. It is normally measured in heat units,iti@ablly the calorie, but
now the megajoule (MJ) is the most commonly-usati(where 1 MJ =

0239 MCals).

Nursing pigs derived most of their energy fromdatl sugar lactose in
milk. Most of the energy for growing pigs is demvgFom metabolism of
starch because of insufficient amylase starch tige€nzyme in the
small intestine. Protein | excess of the requiretroan be use as an energy
source but it is too expensive or costly to uséganas a source of energy.
But in older animal sow and finishing fee, a lindii@mount of energy can
be derived from volatile fatty acid product produby bacteria
fermentation of fibre. In the large intestine, eyerequirement of pigs
are expressed as digestible energy (D.E.) and wietable energy
(M.E.). For all weight classes of pigs, the metelable energy (M.E.)is
approximately 96% of the digestible energy requeei Energy
requirement of pigs are influenced by their weighiich influences the
maintenance requirement by their genetic capaoitygfowth or milk
synthesis and by the environmental temperaturéhiniwthey are housed.
The energy requirement for maintenance is direelgted to metabolic
body weight and is approximately 110kcal of digastenergy (D.E.) per
kilogram body weight. Energy food is mixed with mairice, sorghum,
cassava, sweet potato and cereal grain.

3.2.3 Protein

Protein consists of some 20 basic units known as@macids. When
protein is eaten by the pig, it is broken downhe &amino-acids, which
are then used for the building up of the essentigans of the body and
the skeletal muscle (lean tissue). Nine of the anaitids required bthe
pig cannot be synthesized by its body, and theyt inesupplied in the
diet. If they are present in insufficient quansti¢he pig will not grow
and may not even survive.

Swine require ten (10) essential amino acid indiet for normal body
function. A good quality protein is one that prassdthe amino acids in
the amount and proportion necessary for the pdaticueed of the pig
(growth, reproduction and lactation). Protein f@od oil seed e.g. cotton
seed, soybean groundnuts coconut bean, peas, mleaidfishmeal, e.t.c.
amino acid requirement are influenced mostly by age weight of the
pig. In a daily basis the requirement increasédagtig increases weight.
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Table3.2 The essential amino-acids for pigs, antié amount of
essential amino-acids in the ‘ideal’ protein for gowing

pigs
Essential amino-acids Amounts of ideal requirement
for growing pigs (g/kg protein)
Lysine 70
Methionine and cystine 35
Threonine 42
Tryptophan 10
Isoleucine 38
Leucine 70
Histidine 23
Phenylalanine and tyrosine 67
Valine 49

(Source: ARC, 1981)
3.2.4 Minerals

Compared with energy and protein, minerals areiredun very small
amount. Thirteen minerals are required in the dMajor minerals
includes calcium, phosphorus, sodium, magnesiuaijrghand the trace
minerals includes iron, iodine and selenium. The twnerals required in
the greatest amount by swine are calcium and ploogph Adequate
levels of both calcium and phosphorus must be deduin the diet for
strong skeletal structure.

3.2.5 Vitamins

Vitamins can be defined as organic compounds whinbtion in small
amounts (mg or pug) and are essential to the nofmmationing of the
animal body. They cannot be synthesized in adecaataunts by body
tissues and when lacking, provoke deficiency disgas

Fourteen vitamins are required by swine, all inyv&mnall amounts. Fat
soluble vitamins are A D E and K. while water sdéubitamins are
vitamin C and B complex, Riboflavin, PantotheicdadNiacin, Vitamin

B12, Choline, Pyridoxine, Thiamin, Folic acid and BmtCereal, grains
and plant protein supplements are very poor ssuotemany of the
vitamins. From a practical stand point, vitaminmne should be added
to swine feed.
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3.3 Feeding

The three swine feed usually available commercialfg:

a) Creep feed-16% protein

b) Sow and Weaner meal 14% and

C) Swine finishing meal 12% for fattening of swif@ pork and
bacon.
Minerals are very important and ratio must cont@ome
limestone, bone meal and common salt. A suddengehanfeed
stuff upset swine and prevent them from gaininggheiChanges
in feed stuff should be made as gradually as pleseier a period
of a week or more.

Table 3.4:  Approximate daily food allowances for dferent classes
of pigs

Boars 3 kg sow and weaner meal (less if getting too fat)
Dry sows| 2.0-2.5 kg

Farrowed sow: | 1 kg plus 0.5 kg for each piglet.

Fattening pigs

8 weeks 1.0 kg

10 weeks 1.25 kg

12 weeks 1.50 kg

14 weeks 1.75 kg

16 weeks 2.0 kg

18 weeks 2.50 kg

20 weeks 2.50 kg

22 weeks 275 kg

24 weeks 3.0 kg

26 weeks 3.0 kg

28 weeks 3.0 kg

3.4 Anti-nutritional Factors

In the tropics, plant proteins are by far the nmeshmon source of protein
for pigs and a number of these are associatedaniiimutritional factors.
These can be in the form of toxins or other sultstarwhich interfere
with digestion and utilization, and it is essentiaht these factors are
taken into account when formulating rations. Exaampd soybean which
contain a trypsin inhibitor. This inhibits the axtiof trypsin in the pig’s
gut and can reduce the digestibility of proteiritsat only 30 percent of it
will be digested.
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SELF-ASSESSMENT EXERCISE

I. What are anti-nutritional factors?
ii. Explain their effects using suitable examples.
iii.  Using suitable examples discuss essential amatids in the pig

4.0 CONCLUSION

Nutrition and feeding management are very importsgect of swine
production. Knowledge of the nutrient requiremeinswine during each
phase of their life cycle is extremely importantawine are affected by
poor feeding. The major groups of essential nutsiéor pigs are energy,
protein, minerals, vitamins and water.

5.0 SUMMARY

. Swine dose not have a rumen. The fibrous compaouietiite diet
are not utilize as efficiently as in ruminant anisngigs are also
dependent upon certain essential amino acids grasahetary
protein from which they build their own body prioteinlike the
ruminant animal, swine cannot synthesis the esdentiino acids
from poor quality protein or from non-protein ni)@n sources.

. Digestion has been defined simply as the preparatidood for
absorption. It may include mechanical forces sulketeewing or
mastication, muscular contraction of the GIT.

. The three swine feed usually available commerciahg: Creep
feed-16% protein, Sow and Weaner meal 14% and Smiséing
meal 12% for fattening of swine for pork and bacon.

6.0 TUTOR-MARKED ASSIGNMENT

1. With the aid of a diagram discuss the anatanmy physiology of
the gastrointestinal tract (G.1.T) of the pig arglain how nutrient
utilization is accomplished.

2. Briefly describe the requirement of differefgsses of pigs for the
following nutrients,

i) Water

i) Energy
i)  Protein
iv)  minerals
V) Vitamins
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1.0 INTRODUCTION

Good management of pigs on the farm is essentiafards the

profitability of the herd. The farmer must workrtido ensure that the
well-being and productivity of his animals are readl. Considering the
huge investment involve high degree of attentionatb aspect of

management must be followed to ensure success.
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2.0 OBJECTIVES
At the end of this unit, you should be able to:
. acquire knowledge and understanding of the manageme

practices of different age groups of pigs (breeditagk, piglets,
weaners, growing and finishirmgs).

. take part in the supervision of health status tbdek, with a view
of

. preventing and controlling most diseases.

. raise birds from day old to table weight (broileas)d or point of
lay (layers) as the case may be.

. better understand the nutritional requirement apdr@aimate
daily feed

. intake of different classes of pigs (day-old, geosy layers,

broilers etc)
3.0 MAIN CONTENT
3.1 Management Considerations
3.1.1 Stockman ship

This refers to the relationship between the faramer his pigs. The farmer
should be friendly to his pigs and vigilant for aingegularities arising
from them. He should be able to pick any abnormalitd act promptly
to intervene as appropriately as possible. Wheereths need for
veterinary assistance he should consult a vetéamé&or help or advice.

3.1.2 Handling and restraint

The necessity of restraint arises because, unfately all the animals do
not reciprocate your love for them. Handling of raals is a major

concern to the livestock industry, especially hamgllof domesticated

animals like pigs for routine management activitiesrge domesticated
animals have to be handled with respect to thee,sand this applies
particularly when they are sick. Such animals ni#gc from a sense of
frustration. Pigs should be handled by the ealsydahe hind legs above
the hock. A twitch may be applied over the upperleehind the tusk and
twist for the purpose of restraint. A pig-catchvhich has a loop, the size
of which can be altered by means of a ratchet enntade wide and
slipped over the snout, large pigs can also belaamnduse f a pignet.

Small pigs can be caught by the hind leg seizedebwe neck or by the
ears.
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Guiding pig forward with solid boarders holding for ¢ castration

Fig4.1 Handling pigs
Source: Livestock rearing in the tropics by I. Mclaéd and J. Low page
83

3.1.3  Hygiene

This is one of the important aspect of pig farntimgrevent infection and
ensure success and profitability.

Animals should be fed properly and adequate amo@irdiean water
given. Prevent food and water from contaminationaoymal faeces.
Isolate sick animals to prevent spread of infectidfaintain safe
environment by preventing pollution, keep animaldry clean places
through periodic emptying and resting of each hotee the farrowing
house, this should consist of a week’s rest in betweach batch of
farrowing sows. For fattening pens, a five-day kratier each group of
fatteners is adequate. Immediately after it is egng@ach pen should be
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thoroughly scrubbed and cleaned, washed and saakbisinfectant and
allowed to remain dry for the remainder of the péithat is empty. Avoid
stressing pigs through unnecessary handling ané@ments. Animals get
infection and suffer more from diseases when thieysaessed.

3.2 Management of Breeding Stock
3.2.1 Selecting boar for service

Boars are selected following performance testingetsure efficient
performance of their offspring. This include:

1) Faster growth rate than average

2) Has less back fat than average

3) Has eaten less food than average

4) It has utilized its feed more efficiently as a lesfi producing less
fat.

5) Must have two equally sized and firmly suspendetidies and
with good sexual libido

6) Has good conformation, strong straight feet and dgoo
temperament.

Young boars that are newly brought to the herd rbaggiven care to be
able to adapt to their new environment. They shdwgddewormed,
sprayed/dipped against ecto- parasites and exdrdiéy to allow him
get used to his stock man as well as the sightsaadls of the piggery.
The boar should be fed t provide for continued dhpwut should not be
allowed to become fat and sluggish.

3.2.2 Mating conditions

Recent studies has indicated that where boars ghatirtheir own pens
displayed lower levels of sexual behaviour thanrbaaating in the
service pen. This resulted in a lower percentaggiltsf being mated in
the boar pen. This has necessitated the used pé@fisally designed
service pen.

3.2.3 Frequency of use and boar-to-sow ratio

A boar should not start serving until he is ovghéimonths of age; and
during the first two months of service, only twper week. Subsequently,
he can be used for up to six services per weekrnarking a boar will
reduce the quality f the sperm produced, leadingnall litters and
increased number of sows returning to service.  Htendard
recommendation is one boar to 20 sows and gilts.fifét service after a
rest period should not be counted as the semen moaybe fertile.
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Considerable exercise is necessary to prevent ¢éhel@pment of leg
weakness. It may be necessary to trim the boatrsdgalarly.

3.3 Management of Gilts/Sows

The major objective of gilt- management should beinduce all
replacement gilts to reach puberty as soon aslgessiter selection. This
will allow the following objectives to be achieved:

1. Disposing of gilts which are not showing any bregdactivity at
an early stage.

2. Access to a pool of young, sexually-active gilts;

3. Gilts will be in their second heat or more at finsating there by
increasing the first litter —size.

Gilts and sows will tend to get too fat if they aret allowed enough
exercise. A fat sow takes longer to come on hedtismmore likely to
crush her young piglets. Sexual maturity occursaaly as 4 or 5 months,
but the first service should not be until 8 monthken the weight should
be 10-130 kg. A sow has a productive life of faufive years.

3.3.1 Pigs breeding cycle

Pigs like other animals will mate only when the &ens on heat or during
oestrus period. This are physiological changes thlats place in the
female which allow ovulation or shading of the dgg fertilization to
take place in the presence of the males sperms.

The normal heat period lasts for three to five ¢gaygs of heat are:
First stage

. General restlessness
. Vulva turns red and swollen
. White mucus discharge

Second stage

. Real heat lasts for 40-60 hours

. Vulva less red and swollen, slimy mucous discharge

. Tendency to mount and be mounted

. Sow or gilt will stand still when pressure is apglito her back

. She is ready for service, this is the right stageend her to the
boar
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Third stage

. After the heat, the sow will stand still when prassis applied to
her back,

. The swelling of the vulva disappears

3.3.2 Recommended practices

It is important to note that few of the signs abowik be seen therefore it
is best to put the sow with the boar for a shortogkeevery day when the
heat is expected.

Always take the sow to the boar not the revergs,ishless upsetting for
him. It is best to put them together just befordiag. Let the boar serve
her twice, with an interval of about 12 hours bedwservices. If the sow
does not conceive, she will return on heat in al®uteeks time. The
gestation period is 114 days (3 months,3 weekgy3)d Pregnant sows
should not be too crowded in their pens as thiscearse abortion.

A week before service, give the sow/gilt 1 kg oédeextra per day
(standard is 2.5 kg/day). Continue this for one knefter service. During
the last month of pregnancy give 0.5-1 kg extra feer day, but decrease
this gradually one week before farrowing, and pievplenty of water to
help prevent congested gut during farrowing.

3.3.3 Preparation for Farrowing

1. The farrowing pen should be dry clean and free fdraughts.

2. Clean and disinfect the farrowing pen thoroughlg aorub into
the crevices with insecticides to control mange kowl ten days
before the commencement of farrowing .

3. Deworm the sow with dewormers that are not contliaated
during pregnancy two weeks before the expectedvang.

4. The sow should be moved to the farrowing pen 4y& deefore
farrowing ad her body should be wash with soapyewand weak
disinfectant to remove dirt and parasite eggs.

5. Provide plenty of straw, chopped into short lengthsay 10 cm
to prevent the piglets being trapped in longervetemd being
crushed by their mother. The first 3 days of life the most critical
for the piglets.

6. One day before farrowing the sow becomes restlegdader milk
can be squeezed out of the teats. She will begimatee a nest with
straw.

7. Use a well designed farrowing pen for example faing crate to

prevent the sow from accidentally crushing theeqigl
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SELF-ASSESSMENT EXERCISE

Your tutor should organize a visit to a nearby faign where you will
have the opportunity to enrich yourself with thagiical knowledge of
pig management and you will be able to:

I Describe the stages in the signs of heat imd@th and comment
on the recommended practices during heat period.
ii. Enumerate on the common preparations beforeviang

During farrowing the sow/gilt will lie down and gt It will be lifting
her hind legs as labour pains increases. Genepadlg have little
difficulty farrowing and will farrow with little iterference from the
attendant. Farrowing normally takes 4 to 6 houtssbme sows will take
up to 18 hours or more.

When a piglet is born it will severe the naval cardl then walks round
the sows hind legs to find the teats and withim#dbutes start suckling
it’s first colostrum.

The after birth (placenta) will either come outtlaes last piglet is born or

immediately after that. The placenta need to beedwas soon as possible
to prevent the sow/gilt from eating it, as this napen her appetite for

her own piglets.

3.4 Management of Piglets

The piglet is born with very limited supplies ofezgy. This is further

complicated by the stresses of the birth procebs. piglet is born with

thin skin and short hair. Thus it is less protecégginst extremes of
temperature and humidity. In cold weather a smath@an be heated with
50 watt electric light bulb hung 30-40 cm above fhglets, kerosene
lamp, or stove. They should also be provided widnmth in the form of

beddings made up of wood shavings or hay. In huareas they should
be put in a well ventilated pen. Farmers shouldergake their piglets has
taken colostrums ‘the first milk’ which is rich warious nutrients and
antibodies except iron and copper.

3.4.1 Creep feeding
Young piglets from 10 days onwards should havegh fprotein diet
available to them. They has to be fed in small gre@area where the

mother cannot eat the feed. The feed conversi@enafayoung piglets is
very high thus creep feeding is particularly ecormom
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Creep feeding is very important as the piglets bexased to feeding on
meal at an early age; the sows milk also beginerehse just as the
piglets require more feed.

3.4.2 Provision of iron

It is necessary for piglets to be given iron thas e in the form of an
injection of 2ml iron dextran, or as pills or irethcreep feed or swab the
sow’s teats with an appropriate solution that cioistaon or copper, like
ferrous sulphate, or administer in water dailytfe first five days of life.
Piglet needle teeth should be clipped off with & paclippers to prevent
them from wounding their sows teat which might make refuse them
suckling. If piglets are reared on a concrete flgovide clean soil or
earth (sod) which is of up-rooted grass with bathts and earth intact at
a corner of the pen as a source of iron and copper.

By observing good management and sanitary pracasementioned
above the piglets will double their birth weightstin 5-8 days. At

weaning i.e. between 4-6 weeks of age they showeligiw10-12 times
more than their birth weight. Growth rates in laligfers are usually less
uniform than smaller ones. Bigger piglets usualigfer the better front
teats and so gain more weight and faster tharesteRiglets usually stick
to teats they started with.

3.5 Management of Weaners

Weaning is the separation of young piglet from itisther with the aim
of stopping them from suckling milk. This could ¢éaglace betweentd

6 weeks of their life. At this age, the piglets Iveat feeds and fend for
themselves.

When changing to weaners ration, for the first s, some quantity of
creep feed is to be mixed in the ration, and thexgglly reduced until
only the weaners ration is now fed. Early weaning weeks is possible
but requires intensive management and extra cark expensive
equipment.

To minimize stress to the piglets, do the following

. Remove the sow but leave the piglets in the pdahiadessens the
stress to the young piglets.
. If the litter is more than 10 piglets, those thia eelatively bigger

and heavier should be removed a little earliernote than 4 to 5
of them removed while the rest should be allowedhensow for
about 6 days more. This will increase the weighthaf smaller
piglets
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. Stocking density at weaning should be high to premcarmth but
should not be over crowded as they will strugghel fght for feed
causing reduction in growth rate and reduction @ight gain of
the weaker ones.

. After one week, deworm the piglets and move thethedattening
pen. The sow will come on heat again 2 to 7 dates afeaning.

3.6 Management of Growing and Finishing Pigs

By the 8-9 weeks of age the growing pig is overgtress of weaning,
and its digestive system will be competent to eeti a range of protein
and energy sources, some 80% of the food useg@io it is consumed
by the growing and finishing pigs, therefore thdicedncy of food
utilization during this phase is crucial factoreaffing profitability.

The management system which is adapted must ratiee specific
objectives of each unit and these may range fromehconsumption of a
cheap a carcass as possible to the production pifistawated bacon
products. These considerations dictate the typpigpfto be produced.
Feeding and management must be geared to optiraizermance. The
small scale rural producer, for example, will agrto maximized the
use of cheaper, lower quality feedstuffs. It mestémembered however,
that the growing pig has only a limited abilitydagest and utilize fibre
in the diet and too much bulky food may depressvgtdo such an extent
as to render its inclusion uneconomic. Under consrakrconditions
different priorities may be given to factors such faod-conversion
efficiency and food cost per pig growth rate, casdaanness and grading
according to the relative economic advantages tioeyer in the whole
production unit.

3.7 Culling of Sows

To maintain overall productivity in the herd, itimportant to have a
culling policy so that sows removed at the cortaoe. The reasons for
culling include;

Lameness, other injury, farrowing problems, podtefisize, poor

mothering ability, and low fertility. For a sow theegularly produces a
good litter will eventually start to decline witlye, probably around her
tenth litter if she is producing well, a god guideo allow her to remain
in the herd until her performance falls below tiverage of the gilts in

the herd. At the same time it is important to haveupply of pregnant
gilts available to replace sows that need to bkedul
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4.0 Conclusion

Proper management of each class of pigs on theifaessential towards
the profitability of the herd. The farmer must makesry effort to ensure
that the well-being and productivity of his animale achieved.

5.0 Summary

Consideration for management of pigs includes @kshan ship
this refers to the relationship between the fararet his pigs. b)
Handling and restraint: The necessity of restraiges because,
unfortunately, all the animals do not reciprocatirylove for
them. c) Hygiene:

This is one of the important aspect of pig farmiboegprevent
infection and ensure success and profitability.

Boars are selected following performance testingettsure
efficient performance of their offspring. This iode, faster
growth rate than average with less back fat tharame, It has
utilized its feed more efficiently as a result sbgucing less fat,
must have two equally sized and firmly suspendsticles and
with good sexual libido also good conformationpsg straight
feet and good temperament.

A boar should not start serving until he is ovgh¢months of age;
and during the first two months of service, onlycevper week.
Subsequently, he can be used for up to six senpeesweek.
Overworking a boar will reduce the quality f theesp produced,
leading to small litters and increased number @fssceturning to
service. The standard recommendation is one bd#d sows and
gilts.

Piglets should be provided with warmth in the fosmbeddings
made up of wood shavings or hay. In humid areag sheuld be
put in a well ventilated pen. Farmers should make their piglets
have taken colostrums ‘the first milk’ which is lign various
nutrients and antibodies except iron and copperungopiglets
from 10 days onwards should have a high proteinaliailable to
them. This has to be fed in small creep (creepifggdr area
where the mother cannot eat the feed.

Weaning is the separation of young piglet frormtsther with the
aim of stopping them from suckling milk. This coulike place
between 40 6 weeks of their life. At this age, the pigleisl eat
feeds and fend for themselves.

By the 8-9 weeks of age the growing pig is over shress of
weaning, and its digestive system will be competemteal with a
range of protein and energy sources some 80% dbtiteused in
a pig unit is consumed by the growing and finishpigs, therefore
the efficiency of food utilization during this pg®is crucial factor
affecting profitability.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss pig management considerations unddotioging:

1) Stockman ship

1)) Handling and restraint

iii) Hygiene

b) List the criteria used in selecting bfmarbreeding and explain the

care needed for young boars before their firstiser

C) What are the main objectives in sow/gi#tmagement?

d) Explain in detail how to manage a pigighlighting creep feeding,
provision of iron etc.
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1.0 INTRODUCTION

Once disease affects a pig herd the impact on tbhaomics of pig
production in terms of the cost of control and éased productivity can
be enormous. The first priority must therefore alsvbe to try to prevent
the occurrence of disease. Thus many of the maraggmnocedures are
aimed at disease prevention or at mitigating tifieces of those diseases
that cannot be prevented. With skilled managenwamhbined with well-
designed housing and sound nutrition, an overnateyy to minimize the
possibility of disease attack can be formulated.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. know the meaning of parasites their causative agenbde of
transmission, signs,

. and control measures of swine parasites.

. understand the common bacterial and viral diseaisgsine, their
causative agents,

. mode of transmission, signs, and control measures

. give examples of non specific diseases of swine.
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3.0 MAIN CONTENT

3.1 Parasites

Parasites are defined as organisms which live droatain food from the
body of another, known as the host. They may Iwéhe exterior of the
pig, when they are known as external parasitesyittiin the internal
tissues and organs when they are known as intparakites. Parasites
will seldom result in the death of the host exdephe case of massive
infestations or if the host is also stressed irottays.

3.1.1 External parasites

These mainly cause irritation to the skin surfadten leading to wounds
and an increased susceptibility to other infectiofise most common
external parasites are mange-mites, ticks, lieasfland flies.

Table 5.1 showing some ectoparastes of pigs

Name Means of| causative | Signs control
Transmission | Organism
1)Mange- | Direct contact Sarcoptes| Crusty, dry| Regular
mites scabiei looking skin| treatment
around the either
eyes, ears &dipping or
snout, skin is spraying
swollen  &|with  anti
inflamed pig| mange
constantly medication.
rubbing itself| Spraying of|

Tick bite & pens.
require  more performance | Chronic

2) Ticks |than one hostTick spp | depressed. |cases to be
to complete Lice and culled.

3) Lice] life cycle fleas Transmit

and fleas | Direct contact| species | Babesiosis, | By spraying
and other tick and dipping

borne with

diseases. suitable

(fever, acaricides

emaciation

depressed

performance | Spraying of|

etc. pigs and pig
quarters

Irritation, with

anaemia suitable
insecticides
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3.1.2 Endo parasites of pigs

MODULE 3

Table 5.2 shows some endoparasites of pigs
Name Means of| Causative | Signs Control
and transmission | agent
features Larvae By breaking the
Ingestion of | Ascaris migrate life cycle i.e.
1) Round | Contaminated lumbricides| through liver| regularly
worms feed and & lung. | moving  range
Live in | water by Irritation  in | pigs on to freskh
the small infected eggs lungs causesgrounds.
intestines| from dung of coughing &| Frequent
can grow, infected pig ill-thrift ~ in | removal of
up to 300 young pigs. faeces in house
mm long Liver damage pigs. Breeding
and 6 mm can lead tq pigs should be
thick. condemnation routinely doseqd
Capable at slaughter| with broad
of laying Heavy spectrum
thousands infection can anthelminthics
of eggs lead to| and young stoc
per day obstruction of| dosed after
Small weaning.
intestines,
weakness,
weight loss

e
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Name and| Means of| Causative | Signs Control
features transmission | agent
2) Ingestion of | Taena Lavae By
Tapeworms | Contaminated solium encyst in| preventing
Pig is the| feed and the  pig’'s| pigs access
intermediate water by muscle to human
host and the infected eggs particularly | faeces.
adult worm| from dung of the heart Regular
live in man | infected and tongue| deworming

humans Pork meat is helpful.
are
condemned
at slaughter

3.2 Infectious Diseases
Table 5.3 infectious diseases of pig
Name Mode of| General character | Preventive

trans measures
mission
1) Africa | By direct and Loss of appetite, Prevent direct
swine indirect pigs hurdling| contact between
fever contact, together, small domestic and wilg
(ASF)is a| inhalation, | purplish  blotches pigs. No vaccine, no
viral ingestion on the skin, in treatment.
infection | ticks at ag coordination and Strict prevention of
There vectors. laboured breathing. movement of pigs,
was an Feeding personal and vehicles
epidemic | infected un between pig farms.
in Nigeria| boiled swill, Do not feed pigs with
in 1999--| carrier uncooked garbage
2000 animals, from hotel this may
contaminated contain the virus. In
vehicles e.t.c case of outbreak of
are very ASF , bury or burr
important in the carcasses,
transmission disinfect house with
strong disinfectants.
Rest the house for
three month:
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Name Mode of trans| General Preventive
mission character measures
2) Foot-and| The virus is| Causes blistersThere is ng
mouth disease | carried by on the feet| cure. If
Most buffalo. snout, udder outbreak occurg
contagious of Infection can and the mouth|in nearby farms
all known viral| occur by| Is painful to the pigs can be
diseases. feeding infected pig, which| vaccinated.

bones or cooke
meat.

dcannot eat an
often has to b
destroyed.

d vaccinate with
2the right virus

3) Erysipelas
Is caused by
bacterium tha
lies in the soil

By animal
acontact or g
[ picked up from
the soil.

Stages are
acute, sub acut
and chronic
Acute form
sudden death |
common,
marked
constipation,
reddish/purplish
discoloration of
the ears
abdomen ang
legs. Chronig
form can lead tq
chronic
arthritis,
swollen
and
and

joints
stiffness
heart

2 Treatment ig
effective  with
right antibiotics
and should b
stimely.
Excellent
vaccines
available.
Routine
vaccination
programme
irecommended
to prevent
infection.

\1%4

are

\174

i

P

damage.
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Name Mode of trans| General Preventive
missior character measure:

4) Anthrax By contact with Two main types There IS

Is an acute, andanthrax of signs exist. | effective

often fatal| carcasses or byA swelling in|vaccine against

bacterial spores in the back regionthe disease

disease whichcontaminated |which causeslf the disease is

often cause food or pasture| difficulty in | suspected

mortality in breathing or carcass should

humans. sudden deathnot be open as

with blood| this releases

oozing from the infective

body orifices | spores. Infecte
carcass should
be buried a
sufficient depth
to prevent
transmission of
the spore:

j -

3.3 Non -specific diseases
These include abscesses, gastric ulcers, intest@horrhage syndrome
SELF-ASSESSMENT EXERCISE

la) What are parasites?
b) Give 3 examples of ecto and endo parasitpgye.

4.0 CONCLUSION

The impact of a disease in a pig herd, in termth@fcost of control and
decreased productivity can be enormous, the fristify must therefore

always be to try to prevent the occurrence of disedhus many of the
management procedures are aimed at disease pmventat mitigating

the effects of those diseases that cannot be pexien

5.0 SUMMARY

Parasites are defined as organisms which live droatain food from the
body of another, known as the host. They may livehe exterior of the
pig, when they are known as external parasite® (@@tasites) or within
the internal tissues and organs when they are krasanternal parasites
(endo parasites). Parasites will seldom resulthaen death of the host
except in the case of massive infestations orafitbst is also stressed in
other ways.
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Examples of ecto-parasites include mange-miteksitilice, fleas and
flies.

. While examples of endo parasites include round vgoamd tape
worms.
. Examples of infectious diseases of viral originliie African

swine fever and Foot-and mouth disease. Examplasfextious
diseases of bacterial origin include

. Swine erysipelas and Anthrax disease. Examplesmfinfectious
diseases include
. Abscesses and Gastric ulcers.

6.0 TUTOR MARKED ASSIGNMENT

1) Discuss Mange-mites, Round worms, Africann@nfever, Swine
erysipelas under the following headings:

i) Causative agent and Mode of transmission

i) General character and signs

ii)  Control and prevention

7.0 REFERENCES/FURTHER READING
Adi, M. A. (1994)Sheep, Goat and Swine production in Nigeria
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INTRODUCTION

Pig processing start by transporting them to tlaeigiiter house. The
method, by which they are restrained, transpontetithe stress to which
they are subjected becomes very important. Thel fom@ase of pig
production is the sale and disposal of the end ymbdThe pig is
extremely versatile in terms of the number of pidwhich can be
derived from pig meat. The main categories areslrrmeat, Cured
products, Other processed products, Lard (pig fig, skin, Bristles,
Intestines, Offals, Blood, Slaughterhouse by-présiand Hoofs.

2.0 OBJECTIVES

160

to know the most effective and reliable measuresasfsporting
animals for processing.

be familiar with the needs to protect the animalghie lairage to
ensure profits after slaughter.

to be aware of the different methods used in slergiy pigs and
other protocols including ; slaughter procedibteeding , scalding
and de-hairing, evisceration and meat hygiene.

understand the systems of marketing pigs used Byl soale and
large scale producers

to know the different uses of pig meat employedhg/consumer.
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3.0 MAIN CONTENT

3.1 Transport

The stress of transporting pigs to the slaughtesdaan result in pigs
dying in transit, dying in lairage at the slaughtarse, or reduced meat
quality in the carcass. The stresses which contrenpig are the handling
at loading and unloading, the new surroundingsingiwith strange pigs,
the physical discomfort of the journey, and mospamantly under
tropical conditions, heat stress.

Measures taken to minimize these stress include:

1. Ensure that the loading ramp is properly designila solid walls
and is at the correct height for the cart, truckraiter.

2. Handle the pigs quietly and gently at all times.ofsivthe use of
sticks and prodders.

3. Do not feed pigs for 12 hours before loading.

4. Avoid loading and traveling during the heat of tag.

5. Spray the pigs with cold water before loading agdim in the
truck.

6. Provide cover on the truck, good ventilation, adgguoedding and
ensure the floors are not slippery. Make sure ithessof the truck
are high enough to prevent the pigs jumping outpdssible,
subdivide animals into groups of 10 or fewer, astar mix pigs

of different weight.
7. Do not stop en route to the slaughterhouse.
3.2 Lairage

It is important to penned the pigs waiting to beughtered under shade
and in small groups and sprayed with water, and fady if there are
long delays before slaughter. Pigs should be hdnaihel driven quietly
and gently at all times and supervised to prevegiitihg. As far as
possible, avoid fear, they should be penned away fthe sights and
smells of the slaughtering process. All the po#rrofits which have
been achieved during the growing period can befiedlby deaths or
damage at this stage.

3.3 Slaughter Procedure

For reasons of animal welfare, pigs should alwaystbnned before they
are bled. Effective stunning ensures prompt anceraomplete bleeding
and also minimizes Intensive muscle contractiore ffain methods of
stunning are:
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. Mechanical - A captive-bold pistol or other implamés used to
stunned the animal.
. Electrical - A pair o tongs is used to apply arctleal charge to

the pig’s head.
A current of 1.25 amps and 300 to 600 volts rendkes pig
unconscious within one second.

. Gas - pigs can be led into a tunnel containing¥@Q percent
carbon dioxide, when they will lose consciousnesthiw two
seconds.

3.3.1 Bleeding

Immediately after stunning the animal should bgeunded by it hind legs
and the blood vessels of the neck completely severensure thorough
and complete bleeding. The blood should be coliertelean vessels.

3.3.2 Scalding and de-hairing

By immersing the carcass in water at 65 t&C7%he hair is loose and can
be removed by scraping. Any excess hair can be dfuog a flame.

For small scale farmers who are slaughtering offietme, a drum of water

over fire is adequate for scalding purposes. @radttively were water is

scarce, and if the skins are not used, de-haireny lme achieved by

covering the carcass with a 5cm deep layer of swawry grass and

burning it. The skin can then be scraped to rentlogearbonized surface
and any remaining hair.

3.3.3 Evisceration

A long cut is made down the belly from the breaghe hams. To prevent
the meat being contaminated, the entire lengthhef gut should be
removed intact. Other internal organs can be s&gmhrand the gut
emptied and cleaned away from the rest of the meat.

3.3.4 Meat hygiene

The freshly killed carcass is an ideal breedingugtbfor bacteria and
hygienic conditions are of paramount importancerevent infections.
Ideally carcass should be chilled immediately afiimughter, and the
meat should remain chilled until it is cooked. Wheefrigerator is not
available, carcasses should be hung in a cool rpootected from flies
by gauze, and then sold and eaten as soon aslpossib

At any slaughterhouse, all carcasses should beirgdnby a qualified
meat inspector. He examined the carcass and oftedatly for signs of
parasites infections (e.g. measly pork, ‘milk-spotrs, damaged lungs,
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e.t.c.). Meat that does not pass inspection is @mmed and should be
burnt. The carcass slaughtered from pigs on the felnould also be

examined critically so that the transmission otdse and parasites from
pigs to humans can be avoided.

3.4 Marketing

The main systems of marketing pigs are:

Private sales This is the most common method itrdpecs among small
scale producers. One, or a number of pigs aretsoldcal consumers,
other producers , butchers or middlemen. The pigssald live and the
price is generally subject to negotiation this sgshas the advantage of
being the simplest, but in rural areas individual®o are not aware of
current prices can be taken advantage of by specsiland dealers. Due
to this problem, marketing co-operative have beeéal in some rural
areas to ensure adequate prices for producer member

Public sales This involve taking the pigs to a cnharket place, where
they are sold by auction on a live basis to tighést bidder.

Direct sale to an abattoir or butcher This is maypelicable to a larger-
scale producer. The big disadvantage of directssal¢he effect of the
‘pig cycle’. This is the notorious fluctuation imige which occurs in most
countries. When pigs are in short supply, prices,rbut this in turn
stimulates increased production among producerd, @ansequently
prices fall. As it takes approximately a year f@raducer to react to price
changes, the cycle will occur every 12 to 18 menifhis leads to lack
of stability with producers going in and out of ggbduction.

Contact sales By entering into a contract with battir to supply a
certain number of pigs over a period at a set ptieeproducer is largely
protected from the effects of the pig cycle. Imiuhis allows him to plan
his production output over a longer time.

3.5 Uses of Pig Meat

Pig meats are marketed in the form of:

Fresh meat - This is the most important produ¢héntropics in general,
as processing facilities are limited. Pig destifmdthe fresh meat trade
are usually slaughtered at younger ages and lowgghis (porkers) than
those used for processing. If sold in the commemarkets, the carcass
can be butchered into a number of whole sale chtshacan be cooked
and eaten in a number of different ways.

Cured products - These include the various bacodshams which are
curd in brine and can also be flavoured by hangimgmoke to increase
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the shelf life of the product compared with freshath Bacon and ham
are derived from the baconer category of pig, whscheavier than the
porker.

Other processed products- Included in this categoeyall the various
types of sausages, pies, luncheon, meats, hambuager mat pastes.
These tend to be produced from the lower valub@pbrker and baconer
carcasses, or mature sows and boars.

Lard (pig fat) — This is sold as a separate protluchuman feed, animal
feed or soap production.

Pig skin — Pig skin can be made into valuable lmath
Bristles - These can be used for brushes and aspdaial demand for
shaving and paint brushes.

Intestines — Is used for sausage casings.

Offals - These are all edible ad the liver in gaufar is delicacy.

Blood — This is collected separately and procesgedsausages and other
delicacies for those who consumed it.

Slaughterhouse by-products — Bones, blood and bledneat tissue is
converted into animal feeds.

Hoofs — These are used for gelatin and glue preduct
SELF-ASSESSMENT EXERCISE

I. Describe the uses of pig meat.
ii. Explain the negative role played by speculatarsl dealers in
marketing pigs.

4.0 CONCLUSION

The final phase of pig production is the sale amgpabkal of the end
product. The pig is extremely versatile in termshaf number of product
which can be derived from pig meat.

5.0 SUMMARY

. The stress of transporting pigs to the slaughtesbaan result in
pigs dying in transit, dying in lairage at the gJaterhouse, or
reduced meat quality in the carcass.

. Measures taken to minimize stress transit inclitesuring that
the loading ramp is properly designed with solidisvand is at the
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correct height for the cart, truck or trailer, fhigs must be handled
quietly and gently at all times.

While inside the lairage, it is important to pennlee pigs waiting
to be slaughtered under shade and in small groups@ayed with
water, and feed only if there are long delays leefdaughter.
Immediately after stunning the animal should bgeunded by it
hind legs, and the blood vessels of the neck caelgleevered to
ensure thorough and complete bleeding.

By immersing the carcass in water at 65 to 75°€ hr is loose
and can e removed by scraping. Any excess haibedurnt of by
a flame.

The main systems of marketing pigs are: PrivatessaPublic
sales, direct sale to an abattoir or butcher , &irdales.

Pig meat are marketed in the form of : Fresh meayred
products, Other processed products- Included sdaiegory are
all the various types of sausages, pies, lunchaoeats,
hamburgers and mat pastes. These tend to be pbdhace the
lower value of the porker and beckoner carcassanature sows
and boars. Lard (pig fat), Pig skin, Bristles, htiees, Offal,
Blood, Slaughterhouse by-products, Hoofs.

TUTOR-MARKED ASSIGNMENT

Explain the measures taken to minimize partsstress in pigs.
What is the acceptable practices in a lairage?

List the main method of stunning pigs befoeghter.
Discuss the main systems of marketing pigs.

REFERENCES/FURTHER READING

Adi, M. A. (1994)Sheep, Goat and Swine production in Nigeria

Holness, D.H., Smith, A.J. and Coste, R. (199sHhe Tropical

Agriculturalist (CTA) Macmillan

McDonald, I. and Low, J. (1985)ivestock rearing in the tropics

Macmillan education Ltd.

165





