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INTRODUCTION

This course guide provides a synopsis of the tegckchedules into
which all study units in this course material arategorised. The
Principles of Animal Production as laid out in thldsurse guide are
fundamental bases for acquiring knowledge, skilid gechniques for
animal production management and improvement thatn@eded to
translate a livestock enterprise for higher promitgtand profitability.
Thus, understanding the guiding principles in ahipraduction is akin
to “holding the bull by the horns” which will affdra producer to tune
his production activities for best results withire tlimits imposed by the
environment and genetic make-up of the animal. Thigse; Principles
of Animal Production (ANP 201) is an introductomyucse offered in the
second year of B.Sc. Agric degree programme. H isvo-credit unit
course consisting of 13 study units presently soleed in the
subsequent section.

Each unit entails activities expected to be covemeahe week of study.
Learners are requested to schedule their study rgmoge to
accommodate Tutor-Marked assignments, references aeekly
tutorials provided by facilitators. Regular attenda to the schedule of
work and classes is encouraged for up-mobile learne

WHAT YOU WILL LEARN IN THIS COURSE?

Your expectations to acquire knowledge on pringplef Animal
Production have been carefully itemised in formcofirse guide and
study units in this course material. The foregorwmurse overview
briefly introduces you to changes in behaviour ahtlity you are likely
to acquire with respect to practical knowledge @sdapplications to
animal production for the benefit of mankind. Tleus and purpose of
the course are laid out in the course aim and tibgto enable your
mind concentrate on specific goals to be achiewdeal as stimulate
your interest in developing appropriate vision favercoming
constraints and improving livestock production iouy environment.
Thus, the study units are serialised to bring famiderstanding of the
subject matter from basic concepts, roles, comggand strategies to
specific techniques of livestock management as takge to individual
livestock specie in the tropical environment andemthe systems the
tropical environment has imposed.



ANP 202 COURSE GUIDE

COURSE AIMS

The course aims at providing an understanding efetablished facts
underlying the management and operation of livéspsoduction with a
view to inculcating appropriate technical skills students to enable
them increase production, improve productivity amdpe with
challenges arising there from.

COURSE OBJECTIVES

Specific objectives are set from the foregoing ipadtern such that at
the end of the course, students (or readers) sheuéble to:

. Appreciate historical and current advances in ganeetbpment of
animal production; the roles of animal productiond aits
relationship with other life sciences.

. Recognise the overwhelming influences of the pradoc
environment and genetic constitution over improvetsein
productive performance, system of livestock proiunct
development of natural adaptation and acclimabsafiatures in
animal breeds.

. Identify physical and production traits of indigeisobreeds of
livestock and some exotic breeds.

. Employ basic principles and techniques of animakdmg while
using criteria from production records, physicahlemation and
livestock judgments.

. Apply principles and tools of animal management tbe

husbandry of various classes and types of livestackely cattle,
sheep and goats, pigs, poultry, and rabbits.

STUDY UNITS

The thirteen study units contained in the courgeaarfollows:

MODULE 1

Unit 1 An Overview of Animal Production: ConceptRoles,
Constraints and Strategies

Unit 2 Effects of the Tropical Environment on ArahProduction

Unit 3 Adaptation and Acclimatisation as Means oip{dg with
Environmental Stress

Unit 4 Systems of Livestock Production

Unit 5 Principles and Techniques in Livestock Biieg



MODULE 2

Unit 1 Livestock Breeding in the Tropical Enviroam
Unit 2 General Principles of Cattle Production

Unit 3 General Principles of Sheep Production
Unit 4 General Principles of Goat Production
MODULE 3

Unit 1 General Principles of Pig Production

Unit 2 General Principles of Poultry Production
Unit 3 General Principles of Rabbit Production
Unit 4 Livestock Management Tips

The first unit provides an overview of animal protan. It also

introduces learners to the concepts and the ewaoluf the traditional
techniques of livestock production to modern sdientechniques with

vast linkages with other life sciences. The growththe skills of

managing livestock has led to modernisation andraation of various
techniques that forecloses gap between demand wpysof animal

products, such that livelihood, employment, foodd asther socio-
economic roles of this subject matter are fulfillétbwever, problems
and constraints are still emerging but knowledgeelasolutions are
being deployed in form of new strategies.

Study units 2, 3 and 4 describe peculiar influendethe tropical

environment on animal performance and perhaps, iv&lrv This

peculiarity imposes enabling environment for magonstraints to
animal productivity, demanding that learners mu&t dfuided to
appreciate and assist animals to ameliorate orcowes through the
application of appropriate biological and enviromtad principles. One
of such means of overcoming environmental condsasto organise
animal production into different systems that sspecific condition,
socio-economic ability of the producers and otlmrsiderations central
to the entire production activities or processes.

Units 5 and 6 illustrate the principles of animakdxding and their
application in selecting replacement stock for irap farm animals.
Genetic (inherited) factors are the second setaofables (to those of
environment) that control the features, traits,fgrenance and other
productive abilities of an animal and its generai®o come. Breeding
and other management skills are means for drawimg farge pool of
genetic resources reserved in animal to the forgrotiuctivity and
profitability. In fact it may be assumed that ifateers imbibe the
principle of animal breeding one half of this cau@nd its objectives
would have been achieved.

Vi
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The general principles of management for cattleeph goat, pig and
poultry including pullets and broiler and rabbitg grovided in study
units 7, 8, 9, 10, 11 and 12 respectively. Thesumap out the precepts
for undertaking practical activities in animal puation by the general
principles of management of various livestock speciUnit 13 is an
extended summary of management tips for livestomduyction not
restricted to particular animal species but tofémen enterprise.

Unit Structure

Each study unit is presented in the following tatfi€ontent that forms
the unit structure.

Introduction

Objectives

Main Content

Conclusion

Summary

Tutor-Marked Assignment
References/Further Reading

NogokrwhE

TUTOR-MARKED ASSIGNMENT

Tutor-marked assignments (TMASs) account for 30@ett ©f your total
course work. At least four TMAs are given in eatidg unit, three of
which you expected to answer and submit for gradiby
Facilitator/Assessor. The assignments would bemetuto you for your
review. This course material and suggested reaaintyreferences will
assist learners to complete their assignments arepaped for
examination. Learners are however strongly warrgainat copying in
verbatim their responses on assignment or memgrisom the course
content. You are required to undertake independsading of relevant
materials, extract useful points. The totality @uy comprehension of
the subject matter from the study unit, referenaed other relevant
material should broaden your mind to address preblend give
professionals insights and practical skills to thabject of animal
production at a degree level.

Appropriate time schedule for assignments and exatioin have been
provided, ensure that you adhere strictly to théedale. In any
circumstance that you are unable to meet time sdbddr assignment,
timely arrangement of work at a new date shouldrase with you
facilitator.

vii



ASSESSMENT

The overall evaluation of students consist of twages — one phase
consist of continuous assessment i.e. the TutokéthrAssignments
(TMAs) and the other consist of the Final Writterxakination,
covering all areas of the course which will scheduht your study
centre. The work you submit to your tutor for assesnt (TMAS) will
account for 30 per cent of your total course wdrtha end of the course
you will need to sit for a final or end of courseaamination of about 2-3
hours duration. This examination will account f@ Fer cent of your
total course work.

The TMA as a matter of compulsion must be submittegour tutor
within the stipulated period for assessment. itngortant to revise self-
assessment exercises, TMAs and Tutor's commengseparation for
your examinations.

FINAL EXAMINATION AND GRADING

The final examination at the end of this coursd tlld for 2-3 hours
and it will be graded on a score of 70 per certotdl course work. The
examination questions will reflect understandinghaf subject matter or
topics discussed in this course material. Applaraof the principles of
animal production to solve farm condition problenecemmonly
experienced by farmers will be expected. As muchassible the entire
course content will be covered in the assessmeuatidsgrasp of every
discussion on the main content through reading &tisation with
reference materials may be very helpful to youegision of TMAs and
comments of facilitators prior to the examinatisrsirongly advisable.

COURSE MARKING SCHEME

Assessment M ar ks Obtainable
1. Tutor-Marked Assignments: | Select best 3 at 10% each = 30% of
1-4 No. course work.
2. End of Course Examination = 70% of Course Work
Total = 100% Course Work

TUTORSAND TUTORIALS

Tutorials covering a total of 16 hours have beeatesl to assist you in
assimilating this course. Information regarding ttiates, time and
location of the tutorial will be conveyed to youwsll as the name and
phone contact of your facilitator. The facilitattw whom you are
assigned will expect that you forward your assignisidy post at least

viii
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two working days prior to the deadline for subnossiThe facilitators

have been instructed to mark record and also cormmenyour

assignments and later return them for your revisibms important to

establish contact with your facilitator as soonyas are assigned to
him/her for one or more of the following reasons:

. If you do not have clear understanding of the stuéyerence
material or assignment given.

. If you have difficulties with marking or grading tfie TMAs or
self-test.

Attendance at tutorials is extremely desirabletaasffords face-to-face
contact between the learners and the facilitat@tiv& participation at
tutorial would assist the facilitator to know theiqt of intervention to
help your understanding.

Tutor-marked assignment presented at the end di eaca set of
exercises for learners to attempt and return to fewlitators for
assessment and grading as part of continuous asmsissFacilitators
are requested to return marked assignments to tteidents to
determine their performance and makes necessanstant where
needed.

SUMMARY

Principles of Animal Production as a course aimsfring the learner
the basic concepts and the principles underlyirg téchniques and
methods for raising farm animals for improved prtdaty and
profitability. On completion of this course, learsevould have been
sufficiently equipped with knowledge on concepts tbe subject,
interrelationship between traditional scientific thmds of producing
livestock, roles, constraints and strategies aasedti with animal
production, the overbearing influence of the trapienvironment,
systems of animal management, breeding and genetinck the
application to replacement stock, general prinsig¢ management to
livestock species commonly found in Nigeria and aggment tips for
animal farm enterprise. In addition, learners el able to answer such
guestion as:

. Explain briefly the concept of animal production.

. Identify important roles and constraints to livest@roduction in
Nigeria.

. Enumerate direct effects of tropical climate omaadi production
and discuss their management implications.

. Pinpoint rationale for restriction on importatiof Buropean
cattle breed into Nigeria.

. List and discuss the various modes of energy teansf



. Describe the influence of heat stress on five dgeanimal
performance traits.

. List and describe systems of livestock production gre familiar
with under the traditional system.
. Identify and describe factors affecting system ofedtock

production in Nigeria.

At the end of this course the basic principlesrofral production would
have been sufficiently revealed to you to enabla waquire further
instructions for your professional growth and depehent. | wish you
the best in your learning and as you grow throughrtoble profession
of Animal Production for your personal good and &fig at large.



MAIN

COURSE

CONTENTS PAGE
Module 1
Unit 1 An Overview of Animal Production:

Concepts, Roles, Constraints and Strategies......
Unit 2 Effects of the Tropical Environment on

Animal Production.............c.coovei i, 11
Unit 3 Adaptation and Acclimatisation as means of

Coping with Environmental Stress.................. 20
Unit 4 Systems of Livestock Production.................... 35
Unit 5 Principles and Techniques in Livestock

Breeding......ccoooo i 42
Module 2
Unit 1 Livestock Breeding in the Tropical

Environment............cooii i 56
Unit 2 General Principles of Cattle Production............ 65
Unit 3 General Principles of Sheep Production............ 83
Unit 4 General Principles of Goat Production.............. 95
Module 3
Unit 1 General Principles of Pig Production............... 117
Unit 2 General Principles of Poultry Production......... 147
Unit 3 General Principles of Rabbit Production.......... 180
Unit 4 Livestock Management TipS.........ccovvvvvevnnene. 911




ANP 202 MODULE 1

MODULE 1

Unit 1 An Overview of Animal Production: ConceptRoles,
Constraints and Strategies

Unit 2 Effects of the Tropical Environment on ArahProduction

Unit 3 Adaptation and Acclimatisation as means opi@g with
Environmental Stress

Unit 4 Systems of Livestock Production

Unit 5 Principles and Technigues in Livestock Blieg

UNIT 1 AN OVERVIEW OF ANIMAL PRODUCTION:
CONCEPTS, ROLES, CONSTRAINTS AND
STRATEGIES

CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 Concept of Animal Production
3.2  Brief History of Animal Production
3.3 Roles of Animal Production in Nigeria
3.4  Problems Confronting Production of Livestock
3.5 Strategies for Advancing Animal ProductiorNigeria
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

In this unit, students will be introduced to thencept of animal
production and its relationship with other branclésagriculture and
science. You will discover application of sciertifiprinciples as
compared to traditional methods of production ameirtinfluence on
current level of animal productivity. You will lemra brief historical
development of animal production. You will also @gnise and
appreciate the various roles of livestock produrctamd the problems
challenging it in Nigeria. Students will be guideddiscuss advances in
farm animal production as means of proffering sohg to the present
constraints.
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2.0 OBJECTIVES
At the end of this unit, you should be able to:
. explain the concept of animal production and yaafgrence for

application of scientific techniques rather tharaditional
techniques in animal production

. identify the important roles and constraints in ebtock
production in Nigeria
. suggest solutions to the constraints and chart faayadvancing

production of livestock particularly in Nigeria.
3.0 MAIN CONTENT
3.1 Concept of Animal Production

Animal production is an aspect of agricultural protion. Agriculture is
simply defined as the art and science of crop, ahiand fibre
production for human consumption. As a branch efcagure, animal
production deals with production of domesticatedmahs other than
pets and game animals.

As a subject matter it has roots in the naturarsms not only by the
application of basic principles of science but also theoretical
foundations. Thus, animal production relates intater aspects to
zoology, pathology, genetics, microbiology, botanyiochemistry,
chemistry, physics, statistics, mathematical ararplaceutical sciences.

Since animal production forms a central theme ie fgrovision of

essential human needs, the evolution of its prastiover time has
benefited from skills and knowledge acquired thitougultural and

scientific techniques. Both traditional and scigotskills have served
useful purposes in the development and advancernénanimal

production. While the traditional technique oftevolees slowly over
several decades; conservative; limited to a localit group of people
and possibly extended by ancestral linkage; thensific techniques has
proven to be more versatile, and considered as t&rbalternative
approach. It is more dependable in conveying kndgdeand skills from
an individual or from one place to another. Sciebased skills much
more than cultural skills are indeed more sustdemahnd profitable for
individual farmers and nations applying them in ithproduction

activities or systems. Far beyond meeting soc@nemic, nutritional
and profitability targets application of scientiffrinciples in animal
production has sustained productivity to barelys$athe present level
of world demands for animal products.
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Under the traditional practice and knowledge syst&hoos, custom
and beliefs are associated with production, pracgssnd consumption
of livestock and livestock products. The Hindusgieus sect of India,
for example, forbids the slaughter of cattle andstonption of beef.
Similarly in Nigeria, the Fulani cattle owners derisocial dignity in
terms of number or heads of cattle owned by arviddal rather than
the productivity of the herd.

In addition, same herders are traditionally boundat specific coat
colour or breed of animals inherited from their @stors and may not
permit introduction of a different coat colour aiebd even if the latter
offers superior desirable traits. Acceptance oftater beneficial
technologies for adoption has suffered from rigiherence to certain
traditional beliefs or practices notwithstanding fhotential advantages
they hold. The use of artificial insemination ash@aper means of cross-
breeding exotic (foreign) bulls with the local bdseof cows for instance
was resisted and rejected by local herdsmen bedhageconsidered it
un-natural to inseminate animals by artificial noettand processes.

In some instances, the traditional skills have be&rnremendous to
support to the production and healthcare of aniragfsecially in areas
remote from access to orthodox drugs and healthszamaces. The use
of herbs and bark of trees for disease treatmetd @ssen reproductive
difficulties has been shown to be effective. Indiges knowledge has in
recent time become an interesting subject of rebestudy. However,

limitations of extending the practice for wider atlon, ascertaining the
guantity of active ingredient, determining the agion rate or

preserving such materials have constituted a maostraint, besides
the slow rate of their discoveries.

The application of scientific principles and skitia the other hand has
surpassed these limitations, and has greatly ingargwoduction and
productivity of livestock with the aid of scientfiprinciples; careful
study of anatomy and physiology of the body systeshsvarious
livestock species; formulation of different feed dannutrient
requirements for varying production purposes ogets have been
determined, and are in use. On these principlds dre formulated and
applied in accordance with body requirements ofdlass and specie of
the animal.

In animal breeding, genetic studies have made pi@w for crossing
two or more breeds of animal with near predictalblaracteristics of the
offspring, obtain higher hybrid vigour or determihew much of the
character is heritable. Closely related to thigesartificial insemination
technology which evolved from the accumulation ofiestific

knowledge on reproductive physiology and anatomyamimals. It is
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possible to collect and extend genetic materiainf@ productive and
proven male animal to artificially inseminate seleother female
animals far away from the environment of the bullits generation.
New advances in biotechnology application in aninpabduction
suggest production of several offspring’s from fail initiation of
stem cell division into many units, each of whistcapable to grow into
individual animal. Several applications of sciantiprinciples have
evolved into skills and technologies with tremensloumpact on
improving animal production system, productivitydgprofitability. One
beauty of the application of science is the eagh which it can be
extended over a wide geographical area, its potemsglve the problem
being targeted and the assurance to bring redulke iprocedures are
carefully followed as well as the fast rate of gatieg new discoveries.

3.2 Brief History of Animal Production

Animal production perhaps began about 10,000 yags when man
started domesticating animals from the wild for msmediate and

continual needs. Man’s efforts in this regard d@dafrom killing and

destruction of animals especially for their produdh man’s renewed
attitude, captured animals were tendered througbpepr feeding,

breeding and application of other management megtiwhich have led
to favourable adaptation and multiplication wittinr@ confine of human
environment. As man further realised the potentidilfarm animals as
sources of food, fibre, and income, greater atvengind efforts began to
evolve to improve production and productivity.

Outstanding performance of measurable and qualitgracteristics

started to manifest for identification and consadiem for possible

multiplication through selection, breeding and w@ang. Since then
new advances began to unfold especially in the gvestountries. The
advances brought alongside; provision of propershm) feeding

selection and breeding methods resulting in theraation of various

aspects of animal production and processing atptlesent time. The
improvement in livestock production in the Westaations far outstrip
the level of development in the sub-Saharan Africlagre over 90% of
ruminant animals are still in the hands of peasarite use traditional
production methods. Applications of modern produtctimethods in

Nigeria are largely restricted to institutionalrfes and a few commercial
farms.
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3.3 Roles of Animal Production in Nigeria

The importance of animal production to the Nigeremonomy derives
largely from its provision of animal protein food#t employment,
industrial raw materials and foreign exchange eg%)iand extends to
several socio-cultural roles among different saeget

The recognised role of animal production in theritiah of Nigerians
particularly as source of animal protein stems fréine common
knowledge that 35 per cent of the nation’s meatpbupomes alone
from sheep and goats not to mention supplies frattiec swine and
poultry. Failures to meet demand for the animatgmohave resulted in
continual importation of animal products with or tmout official
permission. Optimum animal protein intake, with@axaggeration, is
required for optimum physical and mental developtmeh every
individual. The Food and Agriculture Organisati¢gtAQ, 1985) of the
United Nations recommended a minimum of about g atein intake
per person per day to be consistent with gooddivibout 50 per cent
(or 28g) of this should come from such animal grosources as meat,
milk, eggs and fish. The British Medical Associatiecommended a
higher minimum intake of 68g per person per day.sMNigerians
consume less than 10g of protein per person pewndapf which only
about 3.2g is animal protein compared to the recentad daily intake
of 28g. The expected role of animal productioroidilt the wide gap of
about 25g of daily animal protein intake per person Nigeria
(Dafwang, 2006).

Engagement in farm animal production activities vides gainful

employment and means of livelihood to a large cresstion of

Nigerians as herdsmen, butchers, livestock spstsalmanufacturers
and suppliers of feeds, drugs and other produatipats, marketers and
traders in the diverse animal products producedlaely and on daily
basis. In certain part of Nigeria, animal productiactivities offer an
alternative full employment during the dry seasorhew other

agricultural production activities are reduced awn+existent. The
alternative means of employment at off season esabiie people
concerned to earn a living while discouraging tengeto engage in vice
habits.

The provision of primary industrial raw materialsamimal origin is a
major consideration for undertaking production afingals in most
countries. Nigeria is known for export of the faradMorocco leather’
obtained from the skin of Red Sokoto breed of gaatzddition to the
hides and skins from other livestock. Milk and eggsduced in large
quantities in the developed nations form raw matefor large and long
chain of assorted industrial firms upon which theoremies of the
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countries depend. The economy of Holland is largédpendent on
dairying activities, so also are nations of Ausradnd New Zealand
whose revenues are derived substantially from démenals, beef and
other meat products.

Export of industrial raw materials of animal sourcgurally translates
into huge foreign exchange earnings for the expgrtountries. As a
result, nations aspiring to earn large foreign neemake specific plans
to develop their livestock industries for optimumoguctivity. The
potentials of the Nigerian livestock industry tovdmp in order to
satisfy domestic demands and earn huge foreignaggeh within the
sub-Saharan African and West African regions aeart} indicated in
the impressive contributions of the subsector ® ¢conomy. These
important roles and benefits from a well organiBeelstock production
system are yet to be tapped to the fullest in Néger

However, one role of animal production that seemshave been

exploited perhaps to its maximum is the use ofsliwek production to

meet socio-cultural obligations in marriages arsgfivals, where animals
are used for sacrifices and as symbols of sociatustin the

communities concerned. These cultural obligatiores &f tremendous
social values to a large section of producers igeNa. There is a great
task ahead to re-orientate and modify these vaintes the primary

objectives of animal production which entail proersof animal protein

food needed for growth development, gainful emplegtrand improved

livelihood. There is also an urgent need for refpmsing the industry to

earn foreign exchange for the nation as well aslyre raw materials
for industrial growth.

3.4 Problems Confronting Livestock Production

A number of constraints confront the Nigerian lieek industry and
impedes its growth and development. Some of the fimoging factors
are listed and discussed as follow:

(1) Nutrition and Feed Supplies: The provision of feed that is
adequate both in quality and quantity and accessdlanimals
all year round is the most outstanding problem igéstock
production in Nigeria. The natural range resoutb@s$ form the
primary source of nutrients have been observed ajpidly
increase in nutritive value at the onset of raimd decline shortly
thereafter. The state of poor nutritive feed gualiften last
longer during the year than the period of foragenalance and
high nutritive quality. Supplementation with cropsidues from
cropped farmlands scarcely meets the requirememtsardimal
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(2)

3)

growth. The unavailability of grazing feedstufftime year round
is aggravated by the widespread bushfire and imbal®detween
the stocking rate and carrying capacity of the eanghe
consequence of overstocking is simply high incigeaterosion
and a reduction in the carrying capacity of vasdlarea with
potential for high cattle production as in the do&l Mambilla
Plateaux, Sahel and Sudan ecological zones. Int exfeacute
shortage of range resources during the dry seasdrexdending
for a period of 2 years as in 1972-1974 considerfgsses in live
weight and number of stock usually result. The icatl
occurrence of feed deficit year in and year outadmgp animal
growth rate and reproductive performance while igaging
movement of stock from one place to another wghnitmerous
attendant problems including high susceptibility asfimals to
diseases and pest attack and often fatal clasrebativerders and
farmers.

Inadequate Breeding Programme: Adoption of haphazard
breeding programme in which indigenous cows aressined
with bulls by natural or artificial insemination ahe time and
massive importation of exotic breeds into Nigertaaaother,
have failed to make any tangible impact. The consege of this
is the proliferation of local breeds of cattle heir numbers not
responding to improvement in quantitative traitsisl still not
clear as to what means to categorise local brefeckttte as dairy
or beef type. They all exhibit dual or triple-puggotraits, with
productivity far below the average expected. Thgraductive
performance of the cows which is an important aersition in
breeding is hampered by long calving interval tisatooted in
poor management and inadequate feeding. Worst Hidjeria
has no breeding policy programme for her livestock.

Disease and Pest InfestationDue to tropical nature of the
Nigerian environment, a number of important epiandiseases
of livestock easily thrive. In cattle, for examplanderpest,
contagious pleuropneumonia (CBPP), dermatophiltsis and
mouth disease, anaplasmosis, babesiosis and trypamsis.
These diseases are so virulent that they limityecbadn, increase
morbidity and cause widespread death of cattleeR&g Nigeria
was officially declared free of rinderpest infectioHowever,
other diseases of less epizootic nature are asgumaneasing
significance e.g. mastitis, brucellosis, dermattmsis, heartwater
etc. Together these reduce productivity of theoma herd even
if they are less virulent. Although much progreas been made
in the diagnosis and control of some of these d=sgathe
increasing populations of vector-pests that trahsh@ diseases
constitute a major hazard and threat to farm anpraduction in
Nigeria. Infestation of tsetse fly alone for examptovers 75 per
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(4)

(5)

(6)

cent or 600,000 to 700,000 krof the entire country (FMA and
GRNC, 1981) rendering areas with valuable feeduesonearly
inhabitable for cattle. Other pests of significa@tonomic
importance are enteric and helmintic parasites otcician
emeria, flukes, roundworm and hookworms as well as
ectoparasites like ticks, mange, mites and liceeyTltause
diarrhoea, loss of appetite, slow growth rate, dtitfulness,
damages to skin and most often debilitating mdytadimong
stock leading to grave economic losses.

Land Ownership and Usage:Land tenure remains a major
obstacle to livestock development, for herders hawesecured
individual accesses or rights to land. Communitiaad
individuals who crop the land often lay claim torewship of the
land. A concession to carry out agricultural atid is merely
given to settled pastoralists rather permanent kamlireship.
Little or no opportunity is available for pastost$ to invest and
develop the land for a full return of benefits angbansion.

Low Investment Potential: The slow rate of growth of the
livestock industry in Nigeria denotes a long gestaperiod for
investment to mature. This is contrary to quickuret on
investment desired by financial institutions likeanlks and
investment houses. Livestock projects are scaredlyactive
unlike services and trades that have tendencyttwrréorrowed
funds and interest more quickly due to longer mkd growth
required and the high uncertainty it is associa@ullaterals and
guarantee of substantial value are not easily avial for
livestock producers to secure sufficient loans taprove
production even in few instances where financiatiintion may
be willing to do so.

Institutional Problems: Lack of genuine institutional support
and political will to muster required efforts to pnove livestock
production cannot be divested from problems coningnthe
industry. In countries of India, Netherlands, Aak&, New
Zealand etc, deliberate action-packed programmesoatlined
and implemented with very strong extension compbriaat
enables experts work in collaboration with nativeducers to
find solutions to the problems of production. Irghliia such plan
programmes are tested within a limited area andtrted by
undue rivalry and competition for position, profess or
financial benefits as well as poor implementatiomategy.
Policies are written and are never implemented reettbrupt
changes are introduced. As a result, Nigeria hasag/ policies
as the number of commissions set up to assessopatl the
teething problems militating against the growthtlod livestock
industry. As if the poor attitude on the part ofvgmment is
insufficient, the greater undoing comes from praascwvho are
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largely uneducated, conservative and highly molleaningful
extension outreach can rarely accommodate produedrs
harbor hatred, suspicion or reject and are nonohatavards
innovations put in place for adoption.

3.5 Strategies for Advancing Animal Production in Ngeria

Some strategies for purposeful development of itresstock industry in
Nigeria are suggested as follows:

(1) Change in value and attitude of livestock pe®ta from the
present consideration for number of stock as stayumsbol to
more important objectives of higher productivity dasocio-
economic benefits that are business oriented.

(2) Careful selection of local breeding stock frobneed and
individual records.

(3) National upgrading and breeding programmes luivg exotic
and local breeds, thereby mass producing the Im®igoos
offspring for production purposes.

(4) Careful exploration of various farming systen® ensure
availability of feedstuff throughout the year amdensification
agricultural production system.

(5) Feed quality improvement through deliberate pseimentation
and range exploitation to meet daily requiremerts arious
nutrients.

(6) Exploitation of the biological abilities of thstock to derive
maximally from the available feedstuff.

(7)  Establishment of a responsive and resilientnahihealth system
that is capable of quick intervention, continuousl affective
management of animal diseases and their predigpagents and
conditions.

4.0 CONCLUSION

Animal production both in concept and practiceasted in scientific
principles upon which it has made substantial ghoarnd development.
The traditional methods of production, though spkrsistent and
possibly played some roles in the past, are graddadliing out. The
significance of livestock production is daily inaseng with greater
implications for human survival, economic and sbeidvancement in
the face of challenging constraints that need ptox@ efforts to resolve.
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5.0 SUMMARY

Animal production is defined as an aspect of adfice which in itself
is the science and art of producing crop, animal flore products for
human use. Just as in wider agricultural activitisimal production
depends on art (or traditional) and scientific pipfes in practice and
theory. Current level of progress has indicatedt tisaientific
applications tend to be more amenable to meet prese future targets
for animal products. The demand and usefulnessiofiad products for
human health and survival economic and industriaivgh as well as
provision of other social services are ever indrgasYet, challenges
and constraints limiting Nigeria and other devehgpinations in
fulfilling these demands for animal products arenifest. Perhaps,
solutions lie in developing strategies around vahmd attitudinal
orientation of the majority of producers, selectiand upgrading of
genetic pool for various desirable traits, and eitagtion of the farming
systems and feed resources for greater animal ptiwdy while
curtailing incidence of animal pests and disealsesugh a virile animal
health management system.

6.0 TUTOR-MARKED ASSIGNMENT

1. Briefly explain the concept of animal production

2. Itemise rationales for your preference for the maplon of
scientific principles rather than traditional te@fues in animal
production.

3. Identify important roles and constraints to livestgroduction in
Nigeria.

7.0 REFERENCES/FURTHER READING
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1.0 INTRODUCTION

This unit introduces students to the overwhelminfuence of the
environment; specifically the tropical climate,italtle and soil fertility,
on animal production. As you progress further irs thtudy you will
discover far-reaching effects of the climatic eletsedirectly on the
system of animal production, body physiology andyah behaviour,
feed supply and quality, proliferation of pests gatasites as well as
preservation of animal products. Students will dgoexposed to the
moderating influence of altitude and soil on theer@¥ activities of
animal production.

2.0 OBJECTIVES

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

. identify the geographic limits of the tropical eronment and its
peculiarities

. explain the direct effects of three climatic elemsean animal
production and productivity in the tropics

. discuss the indirect effects of the tropical cliemain animal
production

. describe effects of altitude and soil fertility animal production
system.

11
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3.0 MAIN CONTENT

3.1 The Tropical Environment and its Moderating Fators

The tropical region lies between the latitudespies) of Cancer and
Capricorn in the north and south of the Equator.iBygeographical
location, the region is expected to be uniformly &b year round, but
this is not so. A number of environmental factorsderate the hotness
of the region such that several micro-climates (potkets of climatic
conditions) are created in certain places by facsoch as distance away
from the equator (the degree of latitude), altitleight above sea
level), soils and contours vegetation, ocean ctsresind, rainfall and
distribution of land and water. Differences betwegre micro-climate
and another are noticeable by variation in suchatiic elements as
temperature, rainfall and to a lesser extent, hitynigre the climatic
elements of greatest influences in moderating ¢mmdi in a micro-
climate. Similarly, they also cause major effeatsamimal physiology,
behaviour and productivity through their individual separate effects
but, more often, by their combinations with othevieonmental factors.
The influence of climate on animal production (udihg animal body
functions, behaviours and productive abilities) rbaydirect or indirect.
In either way, systems of animal husbandry or mansmt are also
affected. Direct influence of climate on animal gwotion and
husbandry has to do with such influence on the ahimself, while
indirect influence is on the animal’s environmeatle of these shall be
examined closely.

3.2 Direct Effect of Climate

It must be noted from the onset that responsesd¥idual animal to
certain climatic condition vary between individuwalimals of the same
breed.

Temperature

All domestic animals are homeotherms or warm bldoda other
words, they maintain their body temperature witl@nrange most
suitable for optimal biological activity. The bodgmperature range is
relatively constant and is higher than the envirental temperature.
The ambient temperature on the other hand variés etianges in the
climatic elements at a particular time. The anirbatly temperature
ranges within certain limits defined as the ‘comfaone’ is a
temperature range within which no demands are made the
temperature regulating mechanism. For a typicali¢ad breed of cattle,
the ‘comfort zone’ range from 10 to 27 while a iog temperate cattle
has between -1 and 16. If there is a change in emhldiemperature
beyond either the upper or lower limit, the body chrnism for

12
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regulating animal body temperature is triggere@ddton to enable the
body remain or return to normal. However, thermayuiative
mechanism may begin to fail, resulting in abrupseriin rectal
temperature, decline feed intake, an increase tenwatake, a decrease
in productive process such as growth and milk/eggdyction and
perhaps a loss in body weight. Sometime the corposbf milk
produced may be affected. This partly explains de¢erioration of
highly productive cattle imported from temperateaato the tropics.

Other behavioural and physiological responses ahalinto excessive
high temperature or heat load include sweatingtipgnwallowing in
mud or pool of water, reduction in physical exegciand mating
activities. Let us examine a few of these effectstemnperature on
animal conducts.

Effect of Temperature on Grazing Activity

(@) The Effect of High Air Temperature on Cattle isReflected in
their Grazing Behaviour; Studies have shown that length of day
time grazing is related to the ambient temperatane, reduction
in heat load improves grazing behaviour. Herdersemi-arid
and arid area have adopted the act of grazinggat td improve
both intake and length of grazing in hot seasomst fgrowing
broiler birds are often fed in the night and spi@okwith droplets
of water in the day as means of alleviating heatl ltb improve
feed intake and overall production.

(b) Effect of Temperature on Growth and other Prodictive
Performance: High ambient temperature depress appetite and
reduce feed intake and grazing time which may aisoinish
production as measured by growth, milk yield andkmsblids
production. Experimental evidence has shown thateths a
partial correlation with growth rate when body weigs constant.
However, under good management conditions whedirfgeand
management are adequate, high ambient temperatiaresot
appreciably affect growth rates. Temperate typeeghi@ the
tropics of Australia that are exposed to high amperature often
have a low lambing percentage and give birth tollsmaak
lambs that have a high post-natal mortality. Larnbs in early
summer and reared through hot summer are usualiflesnat
birth than lambs born in the cool months of eany skeason. In
poultry light breeds and young chicks are morestasi to heat
than heavy breeds and adult birds. High tempermstpredispose
laying birds to abrupt decline in egg production.

(c) Effect of Temperature on Milk Yield and Composiion:
Studies have indicated the effect of temperaturendk yield,
butter fat and solids — not — fat. All these arprdssed by high

13
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(d)

temperature, but usually by indirect effect of temgture on
changes in feeding. As much as between 44 peractehb5 per
cent differences in milk yield and butter fat protdon were
noticed between twin heifer reared under soundidedpand
temperature management conditions. With increasuug
temperatures appetite is depressed, food intakeréxy and heat
production reduced. The exact mechanism of temperadffect
on milk and milk composition is not known. Eithdret high
temperature directly affects appetite, thus deangafeed intake
productivity and heat production or the need touoed heat
production forces down appetite and hence lowed fie¢ake.
The direct effect of temperature is further apptsd in a study
that defines optimum temperatuf€) for milk production as 21-
27 in Jersey and Holstein 29-32 in Brown Swiss higther in
tropical breeds of cattle. Similarly, milk consgtnts namely;
butter fat, chloride, lactose and total nitrogea affected when
temperature rises above 27-30.

Effect of Temperature on Reproduction: Air temperatures do
not seem to affect reproductive cycle of cows, bt fertility is
markedly influenced. High testicular temperaturedveasely
affect spermatogenesis and hormonal system. Seminal
degeneration and temporary infertility have beepored in
Merino sheep exposed to temperature aboV€ 2®er a length
of time. Both sizes of egg and thickness of itdlghexline when
laying fowls are exposed to high temperatures. gpggluctivity
decline has been experienced in poultry farms imeNa.
However, incubation and brooding are favoured undigh
temperature.

Humidity

As stated earlier, it is difficult to separate amgde out the effect of
temperature, precipitation and humidity on animatodoiction.
Evaporation is one of the important channels ot hess. It depends on
ambient air temperature, the amount of availablestue in the
atmosphere (humidity), area of evaporating surtawkthe degree of air
movement. The amount of available moisture parigcts the rate of
evaporative heat loss from the skin and respirasgsgem of an animal.
High humidity adds to the heat load of the animgl depressing
evaporative heat loss with declining effect on feedake and
productivity as demonstrated under temperaturesife

Solar Radiation

The quantity of solar radiation received in tropicagion differs
profoundly from the temperate. For tropical breedsanimal, solar
radiation effects are scarcely noticeable becatighex skin and eye
that are pigmented. When temperate breeds are expmsddenly to

14
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solar radiation of the tropics they suffer from dwnns or skin cancers,
epithelioma (eye infection from solar radiationfasther photosensitive
disorders. Solar radiation correlates with air temapure and thus partly
contributes to the ambient temperature which isriacjpal climatic
element affecting animal production. Managementesys adopted in
the tropics are a means for minimising adversectffef solar radiation
such as grazing in the night, clipping of excesdia&, grazing under
shades in the day time etc. Solar radiation mayritarie or may even
create a more severe heat stress.

3.3 Indirect Effects of Climate

Effects of the climatic environment on animal protion, biotic agents,
nutrition including the influence on animal feegply and quality may
be regarded as indirect effect that does not beanmediate conduct of
the animal but on its environment.

Effect on Feed Supply:Climate affects the quantity and quality of feed
available to the animal. Temperature, precipitatiataylight and
humidity limit plant growth and affect feed qualityore drastically than
other climatic factors. In humid and sub humid aredere there is
sufficient rains, plant exhibit seasonal growth, n¢e seasonal
availability of forage. In the dry season when plarperience slow
growth or complete growth seizure, available graatuff declines and
animals lack enough to eat. In the arid and serdi-aone lack of
sufficient grazing material results in seasonal emegnt in search of
forage feed in the wetter areas. The pattern dfibligion of rainfall in
which tropical region experience torrential raihfial a short duration
also partly explain rapid growth of plants withirslaort while followed
by fast decline in biomass and other nutritionahldies. Nutritional
quality of feed has to do with proportion of cohgnt nutrients,
availability and balance of these nutrients in thdo needed by the
animals. Feed quality is most influenced by themalic factors as
precipitation and humidity. Rapid growth of plansults in production
of high fibrous content of the forage feed as duatieteriorates with
age. Tropical forage compared with that of temgerattures quicker,
such that at same age the fiber content is higiret;digestible protein
and total digestible nutrients lower. Thus stoakdhe tropics usually
have to digest more fibrous feeds and this maytadodeir heat load.

Studies have indicated the extreme sensitivityatfie to heat stress. It
is noted that the balance of acetate availablpudgposes other than heat
production is increased as environmental temperatuncreases.
Ruminants in hot climate are more sensitive to liaabees of protein-
energy, which results in an increased heat prooloickiigh temperatures
and high humidity provide favourable breeding eoniment for internal
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and external parasites, fungi and disease vecibese is high incidence
of internal parasites in the humid tropics andhe wet season. In arid
areas, and in dry season, the incidence of insestspand external
parasites remain a major health threat. As mucth@segetation-type
influences the incidence of insect pests/vectorgiséase, so much is
climate indirectly affects animal production. Ineitte of tsetse fly
infestation and distribution between the humid auwb humid area
explains the interaction between the climate angetagion and their
influence on an animal production. Heat / humiditsess may have all
or some of the following effects:

. Increases the requirement for protein by the animal

. Decreases the efficiency with which metabolisabfergy is
utilised

. Heat stressed animals must reduce feed intake

. An unbalanced diet which leads to excessive membwat

production will compound the effects of heat strekse to
climatic condition.

Tropical climate favours the rapid deterioratiom amcreases the cost of
handling animal products. In arid or humid climatsthe tropics,

substantial quantity of animal products have be®st to putrefying

organisms which multiply rapidly under such corahi8 to cause
deterioration, spoilage and ‘food poisoning’ of enous economic
value. This indirectly affects animal productionterms of high cost of
generating electricity and provision of refrigeoation the farm to

reduce wastage of valuable animal products.

3.4 Effects of Altitude and Soil Condition on Anima
Production

Altitude refers to height of a place over and abosative to the sea
level which is usually measured in metres. Threseglux in Nigeria
exhibit micro-climatic conditions that differ sligh from the general
tropical environment in terms of relatively lowamkient temperature,
temperate vegetation and sometimes precipitatiohis Tdistinct

condition confers on the Obudu Hill, Jos and MaiabiPlateau
temperate like micro-environment on these placestéd within the
tropical Nigerian climate. As such, production ddttte and other
livestock may take the semblance of the tempengséesn of animal
production. Some of the environmental stress coordit earlier

enumerated may be unnoticed or moderated in theatel@ places.
Physiological responses of animals supported byueable micro-

climatic condition tend to stimulate improved aninpgrformance in
terms of intake and metabolism of nutrients, groatid reproductive
activities. Federal and state governments, orgdoim and wealthy
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individual scramble to establish livestock farms@budu Hill, Jos and
Mambilla Plateau as well as other unique envirorish@m Nigeria to
take special advantage of the modified climate uchsplaces for
improved animal production and tourism. The emeygjrowth in dairy
production in Kenya is partly attributed to highoguctivity of dairy
cattle located on high altitudes and highlands tté# tountry. The
geographical principle of “the higher the relatalgtude of given place,
the cooler it becomes” is characteristic of the rovdimatic
phenomenon experienced in most tropical highlamdsch has led to
improved animal productivity.

The effect of soil condition on animal productios more or less
indirect. The nutrient composition in food and fgea and possibly
water depends on the soil content of micro and amadrients. Relative
balance of the required nutrients available formdghy production and
reproductive performance in the body system of fammal derive
primarily from soll fertility and retention of nuémts in crops and forage
which the animal consume. Palatability of certairafe feeds has been
ascribed to the fertility of the soil. Forage amdpcresidue upon which
tropical livestock survive are known to deterioradégpidly in nitrogen
and biomass contents, and lack in P, Ca and N¥ @aa result of soil
fertility factors, and these impact seriously oropical livestock
productivity. A few soil borne bacterial diseasesls as anthrax and
blackleg in contaminated sites may constitute aomg@roblem on
animal health.

3.5 Effect of Tropical Climate on Animal Parasites,Vectors
and Diseases

In the vast tropical regions characterised by niréley seasons and
periodic droughts, climate is often the most pranirfactor influencing

animal health. It determines seasonal loss of badyditions,

production and periodic starvations in years oesmwith exceptionally
poor rains. Apart from this, the tropical climatersilates proliferation

of infectious and parasitic diseases through ramyrprovision of a

favourable environment for development, growth apdead of such
diseases and their agents. The resulting problémgs ¢ause livestock
vary between various climatic regions, systems @hagement and
between breeds or populations of animals.

Climatic differences between regions have profoweftects. It is
obvious that worm eggs survive far better in huglichates than in the
deserts, although surprisingly favourable condgionay occur locally
around water points in a dry area. In Africa, tsdi®s thrive in warmer
lower regions, while the tick vector of East Cofester prefers cooler,
higher areas of greater altitude. As a general, rémal populations
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tend to be adapted to the local diseases in treeiarerhich they lived
many generations, especially as they are kept uridatitional,

extensive management. Problems tend to crop upcogase, when they
are kept in crowded conditions, favourable to iste@ disease
transmission and to concentrations of helminthggsge coccidia and
ectoparasites.

Major climatic effect on animal diseases and p&rasarise when
European cattle are introduced into the tropicsit€Qapart from the
tropical climatic stress that further compound plo®r health condition,
exotic breeds such as dermatophilosis, theileriosigpanosomiasis,
babesiosis, cocodiosis, tick infestation and a bbsither diseases than
are populations of local cattle in the areas inclwhsuch diseases are
endemic. It is thus clear that co-evolution of hast parasite tend to
result in natural selection of greater resistanceh® part of the host.
Quite often it is not so much a matter of breedspmcies, but more of
populations locally selected by natural diseassqure.

Worm infestations are less spectacular than acatgebal, viral or

protozoan diseases, and their harmful effects, ddbgsoduction or sub-
optimal performances, are often underestimatedtéAgse in the degree
of worm infestation during the rainy season in thapics has been
reported. The use of existing knowledge on the expidlogy and

immunology combined with use of drugs have assistgpleat deal to
limit infestations to levels where they are harmlex nearly so.

Eradication is hardly possible due to major parthef worm population
occurring in the environment in form of eggs anddea.

Ectoparasites infestations apparently take ovemfrthe internal

parasites as rainfall diminishes into the dry seag&wtoparasites inflict
irritation, wounds and abscesses by their bitingithen the host. Thus
resulting in painful bites, restlessness, reducedyxtion performance,
damages to hides, loss of blood, teat and parhefudder, causing
considerable economic waste. The conditions fuphedispose animals
to various parasitic and disease attack. Besidratic conditions that
permit the prevalence and proliferation of the patasites, alternative
hosts, especially wild beasts and domestic aninfasbor different

stages of the biological cycle of the parasitegtdle pocket of micro-

environments also provides suitable places for dinge of the

ectoparasites, making eradication much more curobe¥svhere such
programme exists.

4.0 CONCLUSION

Virtually all production aspects of animal agricult are affected or
influenced by the unique tropical climate. It isywelear that the climate
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impinges directly on the biological functions oéthody system, animal
behaviour and production performance through suadrbearing and
moderating influence of temperature, humidity, saladiation, and
indirectly on feed supply, parasites and diseastesage and handling of
animal products. Progress in animal production foasage long being
dependant on adjusting production system to seaititifluence of the
climate or changing the body physiological functicand behaviour to
fix-up with climatic dictates. These fundamentatttas underlie the
various systems of production, systems of housirigeding,
reproduction and the overall management practiteg #are often
adopted, modified or imposed.

5.0 SUMMARY

The review has indicated the divergent effectshefttopical climate on
the production system, animal behaviour, produsstiieed production,
and animal healthcare with implications for managempractices
required to reduce negative or enhance positivaante of the climate.
The knowledge of the production environment inttiogic are tools for
management practices in animal production. Studes¢sl to pay great
attention in undertaking theoretical and practicalirse in the subject
area.

6.0 TUTOR-MARKED ASSIGNMENT

1. Enumerate direct effects of tropical climateammmal production
and discuss their management implications.

2. Of what significance are the indirect effectstioé climate on
animal productivity in Nigeria, giving specific exples?

3. Pinpoint rationales for restriction on impornbati of European

cattle breeds into Nigeria, citing associated clima
environmental health risks and their implications.
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1.0 INTRODUCTION

This unit introduces students to some basic coscepunderstanding
animal adaptation and acclimatisation to its emmnent. Students will
be in position to explain adaptive means by whioimals cope with
their physical environment. One component defingd flew concepts is
the environmental energy balance, energy distobutind transfer. In
different environments and energy many times, thergy distribution
produces stress against which animals gradualljd mechanism to
reduce and improve productivity. The effects of stheon animal
productivity are important for students to apprecigust as it is
worthwhile to understand the various mechanismghefanimal body
against heat or cold stress.

2.0 OBJECTIVES

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

. explain the concepts of adaptation and acclimatisat

. identify various means by which animals cope witheitt
environments

. describe the concept of environmental energy balanc
distribution and transfer which often result in heacold stress

. discuss the effect of environmental stress on anpraductivity

and mechanism of body defence against stress.
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3.0 MAIN CONTENT

3.1 Some Concepts of Adaptation and Acclimatisatio

Due to the super-imposing influence of the envirentron the survival,
behavior, character (expressed as performance, ugtioity and

responses) of farm animals, great consideratiorofisn given to
modifying the environment by livestock owner to @msits suitability.

Equally of primary importance is the need for adéph and

acclimatisation of the hereditary and physical deat of the animal
itself to the predominating environment if stock shsurvive under
favourable and harsh environment conditions. Adapta and

acclimatisation of the animal to the environmerm@hditions form the
basis for any modification or adjustment requiredtioe part of farmer
to apply into the management system for survivatl amproved

productivity of the stock. In other words, an aninmaust first and
foremost undergo natural selection for survivalsumenvironed before
improve growth, reproduction, and other productitraits can be
contemplated. By natural selection therefore, tereg favourable for
survival in that environment interact, interrelatassociate and
coordinate with the environment to ensure the sahof the animal.

This condition is known as adaptive norm which msaaray of related
genotype capable of adjusting to the demands ofetheronment. It

embodies heterosis, adaptive polymorphism and hstasis. From the
genetic point in view, fitness is the ability toopguce offspring which
will survive and produce their likes. Thus, a bgitmlly fit population

is one that is capable of adapting to its enviramnme such a way that it
can survive and reproduce. The fitness of animattudes more than
their ability to survive but also to withstand tlemands of future
environment. These criteria of fitness or abiliyill depend on

adaptation variability, stability and rate of emnmental change. It is
important to note that while domestication improwesall criteria of

fitness, diseases negate and reduce fitness tostlmb It may be

deduced from the foregoing that living system niotyaespond to the
environment but also control and regulate theirctieas towards
environmental effects. This is the concept of hostesis.

Homeostasis

Homeostasis is the constancy of the internal enuient of an animal
and the mechanism by which such constancy is maedalt involves
regulation of many internal body variables as terapee, P, salt,
water content, nutrient and chemical composition @ammals and
birds that occupy the highest evolutionary scalesspss the greatest
regulatory capacity and regulate the greatest nummbeternal factors
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with the best precision through a deployment of rappate
physiological adaptation and compensation.

Physiological Adaptation

Any change in the internal condition of an organmsmch favours its
survival during changes in the environment is knagnphysiological
adaptation. Physiological adaptation involves thesspssion of
mechanisms and capacity that allow organism tosadjeelf to other
living organisms and to external physical environtné?hysiological
adaptation may manifest as acclimatisation, ac¢iona habituation,
learning and conditioning.

Acclimatisation: Acclimatisation refers to a long term adaptive
physiological adjustment which results in an insesh tolerance to
continuous or repeated exposure to complex -climatnditions
occurring under natural condition.

Acclimation: Acclimation refers to adaptive changes to a simjjimatic
variable normally produces in an artificial envinsent e.g. increasing
temperature in a climatic chamber.

Habituation: habituation is a gradual change which may lead toss
of response as a result of repeated stimulation.

Learning: learning is the acquisition of a new responsa gualitative
change of an existing response which may be infofrmhibition or
increase of an existing response by a new stinomati

Conditioning: Conditioning is the transfer of an existing respe® of
new stimulus. Besides physiological adaptation, eotforms of
adaptations in organisms include biological andetjeradaptation.

Biological Adaptation

Biological adaptation involves the morphological,natbmical,
physiological, biochemical and behavioural chanastie of the animal
which promote welfare and favours survival in acsjieenvironment.
Genetic Adaptation

Genetic adaptation refers to the heritable anirharacteristics, which
favour the survival of a population in a particumvironment; such

favourable characters are derived from evolutior@dignges over many
generations.
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It is important to note that individual animal hasit to its ability to
regulate its reaction according to genetic makeAummal has a defined
range of environmental variation within it can livihis is referred to as
Zone or Range of Tolerance, beyond which the anwmiakxhibit some
resistance, suffer some damage, and eventuallyeedcche Zone or
Range of tolerance has upper and lower limitstateiends also known
as Upper and Lower Incident Lethal levels at whielth occurs.

The micro-climatic environment has the most profbunfluence on
animal production, physiology and behavior. It etedmined by such
meteorological factors as: air temperature, aisguee, relative humidity
of air, wind density and air density as well asiaidn (defined as the
heating and cooling of the atmospheric air). Man gedify his micro-
climate by building houses, offices, travelling @¢ars, planes, ships,
wearing clothes etc. animals on the other hand fydlde micro-climate
by burrowing or moving into or from these meteogial factors in
search of warmth, cold or calm. The behaviouralrame or escape
from inclement meteorological conditions is, howevémited in
providing the required optimum body conditions dt tames. The
primary means by which animal control, or respamddriations in the
meteorological factors, and thereby maintain itglyo@onditions, is
through the flow of energy or total energy exchahgeveen the animal
and environment.

Energy is the ability to do work. It is regardedlbgically as the source
of life and movement. All life process involvesane way or other the
expenditure of energy through work. An animal canoentinuously

gain or lose energy to the environment, otherwiswiil die. Thus

animal tolerates energy gains or losses from themmediate

environment only within certain limits in the Zoner Range of
Tolerance.

An animal exchanges its energy with its environm@nicro-climate)
through radiation, convention, condition, evapanmatand metabolism.
The pathways of energy flow are many and charaaedriby direct
interaction between animal and its environmenoriker to survive in a
given environment over a long period of time, thmergy gain of an
animal must be equal to energy loss.
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The energy balance of an animal is therefore esprkas:

Ra — Ret Cv T Cd T Ev = Mh = 0 (thermo-neutrality)

Where: Ra = Radiation absorbed

Re = Radiation emitted
Cv = Convection

Cd = Conduction

Ev = Evaporation

Mg = Metabolic heat

NB: The positive signs represent gain of energy thednegative signs
depict loss of energy. After a long term, the totalst add up to zero,
but within a short period there can be loss or gdienergy while an
animal is cooling down or warming up.

Modes of Energy Transfer

1.

24

Radiation: Radiation is a form of energy transfer in wavehén
by electromagnetic waves. Radiant energy is ulbgsit(i.e.
found everywhere) and is emitted from all objectseenever the
surface temperature of the object exceeds abspnérte Energy
loss by radiation is one of the primary sourcehedt loss by
animals. Objects at ambient temperature (23 2Cp5radiate
mostly infrared rays at long wavelength and bey@ojects
at very high temperature e.g. the sun radiate short
wavelength in the ultraviolet and blue region. Emeount of
energy radiated is proportional to tHepbwer of the surface
temperature in absolute degree i.e.

EaT%

E=8T%

Whered = Stetan — Boltzman Constant
E = Total energy radiatedA&
T° = Temperature (Absolute) of surface radiation

Also,
E=edT*

Where e = Emissivity

Radiation in the natural environment is derivedrfr@ — main
sources: high temperature of the sun (direct sguacel the
extended source which is the thermal radiation ftbenground,
trees clouds or atmosphere. An animal exposed rextdsolar
radiation, absorbs certain quantity of incidentrgpedepending
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on the surface exposed, angle of surface and adosoebof the
surface. The absorbance of the surface determhegreatest
percentage of the incident radiation absorbed. Aimal with a
black body surface absorbs all the incident enengy its body
temperature is much more affected by the quanfityadiation
falling on its surface.

2. Conduction: When an object is in contact with another,
molecular motion can be transferred from one objecnother
by a process of bombardment similar to diffusiotivtg. Such
transfer of molecular motion is known as thermaiduction. Air
for example, is a poor thermal conductor while watea good
one. Conduction however occurs only from regionsigher to
region of lower temperature. It is only the heatttis transferred
and not the material.

3. Convection this is a special form of heat transfer by cortidunc
It occurs where the surrounding medium is fluid @ig or water.
Upon increase in temperature air or water rises tudts
decreasing density (becoming less dense) and ylee & fluid
next to the warm object is replaced by another nedissooler
(more dense) fluid. The exchange of energy by eonon is
proportional to:

a. Surface area

b. Temperature differential between animal surface faee
air beyond the boundary layer

C. Convection coefficient
CaA(Ts—-Tc)
C=hcA (Ts-Tc)

Where hc = Coefficient of convection which dependsthermal
conductivity and thickness of the boundary.

A = Surface area

Ts — Tc = Temperature differential between animafaxe and
free air beyond the boundary layer.

The Boundary Layer plays an important role in namhg body
temperature. The concept of Boundary Layer is givas1 Just
immediately to the surface of the animal is a bolaryer of air which is
more or less stationary and it is the transfer zdmd#ween the
integument temperature (skin temperature) and testyre of the free
air beyond the boundary layer. As it is alreadywndheat is always
transferred along the temperature gradient occtwdsn the surface
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temperature of animal and air temperature of stlistance away from
the surface. The rate of heat conduction acrosshthdary layer is
dependent on:

(1) the thickness of the layer

(2) the temperature differential between the skid #uid
(3) the thermal conductivity of the fluid

(4) movement or stillness of air.

Transfer of energy across the boundary involves twethods: by
molecular conduction across the boundary layeriatadthe free air and
by mass movement of air. Natural convection oceunen there is no
wind or free air while forced convection occurs wheere is wind to
transfer energy.

3.2 Adaptive Means of Coping with the Environment

Temporary acclimatisation has to do with adaptatooar tolerance to, a
short duration of heat stress rather than to moodeamate continuous
heat stress. Temporary acclimatisation effect efttbat stress. The wide
changes in heat stress between the day and nighteia dry zones and
between seasons of the year readily prepare anonatclimatise and

adapt easily.

Permanent acclimatisation to climate stress mayueeto changes in the
behavior of the animal or to changes in physiolagrelations that may
or may not be inherited. Natural or artificial s#ien for morphological
characteristics that assist the animal to acclsedtimay be needed for
permanent acclimatisation such changes in behawgfordomestic
livestock ought to form good management aims ardicators to
facilitate the adaptation. Common adaptive behasido heat stress by
tropical livestock include sluggish movement toueel muscular heat
production, raising of the wings among poultry tbow for air
circulation and heat loss; tendency of livestockgtaze at night and
more often seek to stay under shade in the hot diagking of large
volume of water; slow rate and reduced consumpbbrfeed; pigs
Walloons in water ponds or moist environment anterofstretch
themselves in lying position. Physiological adapta to tropical
environment on the other hand are several andn,oft®t easily
observed. These include:

. decreasing the body metabolic rate and varying oy
temperature
. varying coater turnover (loss) by concentrationvakte products

in urine to conserve body water
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. recycling of urea in the saliva to conserve nitroge period
when forage is lacking

. varying tolerance to salt concentration in drinkvngter

. decreasing certain hormonal activity, for examghe thyroid

and adrenal hormones
. panting or reduction of body heat through the slaod quick
breath.

There are also morphological adaptations or chanatts that help to
achieve environmental acclimatisation especiallietoperate animal to
tropical condition. These include:

. possession of large skin area in relation to liveght especially
develop or large comb

. skin pigmentation, with short and light colouredrh@a reduce
heat and light radiation absorption

. tendency to have thin layer of subcutaneous fapsiep

. possession of long leg by Desert sheep or goatover long

distance in search of feed and water.

Most adaptative features are derived from natuedgcsion and they
often form the basis for ultimate development ohew and more
adapted breed or strain with minor manipulation fman, as the
manager. Breeding of animal for higher productiwityst recognise
important adaptive traits that may help to achigeed performance.
Similarly, importation of livestock from a distinatnvironment to
another need to take into consideration adaptatomajor climatic
factors and disease and parasite criteria, feedtsn, prices of inputs
and products as well.

3.3 Concept of Energy Balance in the Physical Envanment

Since mammals and avian that form bulk of farm aémare

homeotherms and hence maintain a constant bodyetamope, they
possess means for producing and losing heat darxtigme cold or heat
conditions respectively.

Hear Production: Animal produce heat when transforming chemical
energy of food into work. Under normal circumstamaegrazing animal
while in the sun may gain heat directly or indilgdtom solar radiation.
The added solar heat and metabolic heat generated food and
muscular activities form the animal heat gain.
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The heat gains in one animal vary from another @salt of:

(@) the intensity of heat production by differeatgans varies
depending of the weight of the organ. On net welsgis, the
brain generates heat faster than the musculaetidse to higher
density of the former

(b)  the body size also affects heat requiremenmtjristance, smaller
sized animals require a greater heat productionupérweight
than larger sized animals if the same temperatardoi be
maintained. This is because the smaller the anitmalgreater the
surface area and the more the heat loss

(c) specific surface area which is the ratio offate to volume
determines heat loss. This is because with inargasody size,
the surface to volume of the animal increases, thacefore the
relative surface from which is dissipated increasathen heat
production is better expressed per unit surface, dhe effect of
body size is largely eliminated. Heat production bstter
expressed in terms of body surface area.

Evaporation: Evaporative water loss occurs from the skin aittdras

been secreted by the sweat glands. Other areasapbmative of water
losses include respirative water loss and swealfiing two forms of
water are two major processes used in temperatgregation in animals.
The process of evaporation of water requires aelamgount of energy
and is therefore used to cool the body of anima&hapBration occurs
only when the air is not saturated already withewnat

Metabolic and Chemical Heat Transfer

With increasing environmental temperature body temaure for
homeotherm is constant while that for poikilothentreases. Increasing
ambient temperature for poikilotherms increasesntie¢abolic rate and
decreases with decreasing ambient temperatureasinokmal chemical
reaction. However, with homeotherms, the metalrake decreases with
increasing temperature and increases with decipésmperature. Other
chemical reactions like muscular activities, shivgrand metabolic
reaction of the liver are also involved e.g. lihaart from producing
heat also releases glucose into circulation whech basic requirement
for chemical temperature regulation.
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(Al 1 IR TT=1)

Body Tedunerayys

Environmental Temperature Decrezsing
“ Enviroementul Temperature Incrensing

Factors Affecting Heat Production

Ingestion of food leads into increase in heat petidn which varies

greatly with the type of nutrients ingested. Alsoriminants the rumen
micro-organism constitutes an auxiliary source eath(about 10 per
cent) in addition to the animal’s moral heat prddut The foetuses as
well as lactation add up to the amount of heat pcadn by the dam.

During severe cold or active physical exercise, likat generation by
muscular activities increases while the heat frobtdoainal organ

decreases. In cattle and sheep, heat producti@basit 10 per cent
greater in standing position than in lying positiém pregnant animal,
foetus metabolism together with the acceleratiotbady processes of
the dam result in an increment in the total heatipction.

The presence of brown fat is another source of pestuction. Brown
fat is found in rodents but has been found in o#m@mals including
man. It is especially useful in homeotherms exposedcold and
hibernators. The brown adipose tissue is distribat@und vital organs
of the thorax, along sympathetic ganglia of thet@d@mervous system,
around the cervical and thoracic segment of theasmiord to prevent
loss of heat and excessive cold from inactivativgftinction of the vital
organs. Both the metabolic and thermo-genic actainthe brown fat
are by stimulation from sympathetic nervous systender cold
condition.

Heat Loss Heat loss from animal body is by two means:

(1) sensible heat loss i.e. through radiation, vection and

conduction
(2) insensible heat loss which is through evapamatf water.
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Heat loss by means of sensible heat loss offele ¢it no control for the
animal to regulate unlike insensible heat loss Hictv animal exerts
marked control. Heat transfer by sensible heatbsam either direction
of loss or gain, while insensible heat transfesn/ along one direction
I.e. through loss from animal to the environment.

Heat transfer involves two forms of gradient:

. Inner gradient and out gradient. Inner gradientceoms with heat
flows from the core of the body to the surfacehaf body.
. Outer gradient on the other hand refers to the thedtgoes from

the surface of the body to the environment. Heatgport along
the inner gradient is affected by conduction actbegissues and
by convection by the blood. Along the outer gratliemeat

transport is by the following:

1. Convection across the hair coat and boundary lafystill
air surrounding the body

2. Convection from the boundary layer of air to thdlyfu
moving air

3. By radiation from the tips of the air across theitaary
layer

4. Evaporation across the hair coat and boundary layer

3.4 Effect of Stress on Animal Productivity

Generally heat result in increase in the blood m@Euand a decline in
red blood count. However, longtime heat stress @derate level leads
to haemo-concentration as a result of heat losat ldes also creates an
acid surplus due to formation of lactate, metabaic respiratory
acidiosis which may exhaust the bicarbonate budystem of the blood
resulting in a fall of P. The increase in blood volume also leads to a
drop in total protein concentration. The declingyiroxine secretion is
accompanied by increase in ACTH (growth hormoniased and also
induces the release of vasopressin from the posteriuitary gland.
Other effects of heat stress on specific productpagameters are
discussed as follows:

1. Effect of heat of reproductive Function In the male, heat stress
impairs  testicular  function resulting in  depressed
spermatogenesis, lower testosterone function bééyaig cells,
delayed puberty, and decrease libido. There is afsmcrease in
sperm abnormalities and impaired integrity of deriells.
Heating the testises to abnormally high temperataase a
complete cessation of spermatogenesis. Thereasaatecline in
sperm mobility, sperm density and fluctuation imaeal P*.
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In female animals there is delayed puberty, redumedation
rate, increased incidence of silent heat. Shorttrogs and
prolonged oestrous cycle. Other effects are redwoeateption
rate, increased rate of embryonic mortality, inseeh litter
abnormality, increased incidences of abortion ahdrefore
depressed little size, low birth rate, poor growdite and poor
lactation.

2. Effect of Light on Reproduction: Certain animals are seasonal
breeders while other breed throughout the yearekx@nts have
shown that exposing sheep to constant photopereutlices
spermatogenesis and if the photoperiod is reduceti3t hours
daily there is increase in ovulation rate. Seasdnatuation in
day length is an important factor affecting theginof breeding
in some other parts of the world except the trapincsewes the
constant photoperiod is not as efficient as redug@hotoperiod
in inducing oestrus.

3. Effect of Climate on Egg Production It has been demonstrated
that among all factors affecting egg productionnperature,
humidity and light play a major role. An increasetemperature
above 27 C, reduces the number of egg laid per year and egg
shell thickness. If temperature is abové€Rihe shell thickness is
reduced and the egg quality is reduced. Of allpthres produced,
the egg yolk is the least susceptible to heat stiekile the
albumen is most susceptible to high relative hutyidiso lower
egg production.

In birds, the control of sexual maturity dependgédy on the pattern of
photoperiod. Exposing bird to increasing day lengtknown to hasten
sexual maturity while shorter day length delays uséxmaturity.
Increasing the day length also causes an incre@ateinumber of egg
laid per year.

However, beyond certain period of day length, iasmeg the

photoperiod will make the bird photo-refractory .i.eesistant to

photoperiod with cessation of reproductive.

3.5 Mechanism of Body Defence against Stress

Mechanism of Body Defence against Cold

The animal body can defend itself against coldHrge¢ means namely:

storing or conserving heat, through insulation #ydincreasing heat
production or a combination of all. Increasing thedy insulation
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against cold is more economical considering eneeypenditure
involved.

Differences in species nurtured by adaptation Haveured economic
ways of supporting higher body insulation to angnaving in cold
climates. The body insulation is in three classes:

1.

Peripheral Tissue This act by vasoconstriction of the
coetaneous and sub-coetaneous to reduce the tdorpera
gradient from the skin surface to the environmertt also by the
aid of subcutaneous fat.

Hair Coat Insulation: This depends entirely on trapped air
which occupies over 95 per cent of volume of thecaat. The
insulating capacity increases with thickness andi@nsity of the
air coat. For example, temperature and arctic speaf animals
tend to develop thick air coat while most tropiealimal have
thin air coat. There is also a non-linear fall @mperature along
the hair coat, so that as the body size of anireatehses below
certain level, the level of the hair coat decreablsvever, wind
and rain greatly reduce the efficiency of hair caatinsulating
mechanism. But the impeding effect of wind dimimshwith
increasing hair coat density.

Insulation of the Air: This insulation is caused by the layer of
air or boundary layer adhering to the surface eflthir coat in
the hairy species and to surface of the body inhmeary species.

It varies from one specie to another and is alnmai#pendent of
the body size. The insulating mechanisms of thentary layer
decreases with increasing air speed.

Mechanism of Body Defence against Heat

This can be effected by:

1.

2.
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Behavioural means e.g. moving away from heat souhteking

more water, looking for shed or cold surface

Reduction in body insulation e.g. (a) vasodilatatio the ears,
legs and tongues as more blood flows there topdissiheat by
taking advantage of hairlessness of the body pér}sShedding
of hair: If environmental temperature is equals body

temperature, vasodialation ceases to be very aféect

Increase in temperature loss: This occurs eitlen fthe skin or
respiratory tract. The evaporation from skin is $&weating
through sensible and insensible heat loss. Loskeat energy
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from respiratory tract is by panting as often noteahicken or
dog.

4. By lower rate of heat production if exposed to hetaéss. The
appetite drops and animal consume less feed. dtralduces its
motor and thyroid activities. The thyroid gland uéges basal
metabolism for homeotherm.

5. Increase in the reflectance of hair coat to sadration. Animal
with lighter hair coat reflect more heat than theséh darker
coat colour. The relative importance of cutaneau r@spiratory
evaporation varies from specie to another. A swgatnimal
controls the amount of water while a panting aniowitrols the
amount for larger proportion of total evaporatitiart European
type of cattle. Also within a breed, heat toleramimal have
higher cutaneous and lower respiratory evaporatiman heat
intolerant counterpart.

4.0 CONCLUSION

Animals living in different ecologies of the worldave for several
decades and for every moment of the day developsghsnfor coping
with their environment as a matter of survival.rRanimals expectedly
must go beyond survival to improve their produgyiviotwithstanding
the degree of stress to contend with. Breedingnwoduction of animal
into an environment should recognise important adaptraits and
concepts that may help to achieve good performa@omsideration
must be given to effects and adaptive mechanismglifterent stress
factor.

5.0 SUMMARY

The concept of fitness of farm animal extends frability to survive

now and withstand environmental demands in futuee,ability to

produce sufficiently to justify cost of domesticati Homeostasis,
physiological, biological and genetic adaptationg aoncepts in
understanding the means by which animal cope Wgr £nvironment.
The concept of energy balance forms the centrabtpihich tilts the
environmental stress in different directions forinaa to respond.
Effective responses of animals to environmentadsstroften result in
depressed productivity even in attempt to applyhmaatsms to ward off
the pervading stress condition. The responsibditghe producer is to
understand these concepts in the management aftdbk for survival
and higher productivity by controlling the overbegrinfluence of the
environment.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Define and explain the following concepts.

(&) Heterosis

(b) Homeostasis

(c) Habituation

(d)  Conditioning

(e) Learning

List and discuss the various modes of energy teansf
Describe the influence of heat stress on five dgeanimal
performance traits.

w N
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1.0 INTRODUCTION

All systems of livestock production are relatedteir environment. An
understanding of why a system has developed wstipatrticular local
characteristics is essential to any study of liwelst production or
attempt to improve on it. Two broad systems ofdteek production are
found in the tropics — the traditional and moderodoiction systems.
Each has several subdivisions depending on theapirey climatic

condition and other factors; environment, farm egstlegislation, level
of urbanisation, degree of adaptation, carryingacép of the grazing
land.

2.0 OBJECTIVES

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

. identify and describe system of livestock produttas well as
their sub-systems

. enumerate factors responsible for the adoption gfadicular
system of production under different circumstancdstime,
season etc

. list specific advantages and disadvantages assdciatith
pastoralism and ranching systems of cattle prodocti

. recommend feedlot system as a strategy to meetesudse in
demand of meat or live animals

. appraise integration of system of livestock progurctvith other

system agricultural production or practices.
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3.0 MAIN CONTENT

3.1 Extensive System of Livestock Production

The traditional systems of livestock husbandry hewaved in response
to climate and environmental factors. In the drytpaf the tropics,
flocks or herd are large and often travel longatises. These are also
known as extensive systems.

Under extensive production systems, livestock giaze browse large
area of land that usually of a marginal nature, ansuitable for other
agricultural use. The distance herds or flock md&#y to reach out for
water, shelter at night and pastures dictates ¢lgee@ sedentarisation or
normadism. A sedentary system is one with fixed éstead and steady
grazing area. A large proportion of tropical st@tknixed or individual
species of cattle, sheep and goats may be grazeaha time. Within
the extensive system two traditional subsystemseegnized, both of
which have utilised marginal areas successfully ery long time.
These are nomadism and transhumance. Nomadism \Espread
until recently, when it is gradually transformingto sedentary and
transhumance systems. Camps are fixed at diffgreints along their
route of movement depending upon the amount of meate pastures
available in an area. Political boundaries arenoiggored in the course
of movement, which often pose legal constraints atie@r bottleneck.
Transhumance is a common feature in the tropicshwmg movement
and seasonal pastures as well as between diffexgiainal areas. Apart
from wide cycle movement, altitude transhumanceg alccurs between
lowland areas and mountain top in response to teatyre. Shuttling
occur specially between very dry and wetter aravimd pest infestation
and in search of good quality and abundant foragk vaater as well
which vary with change of seasons between northsanth in the sub-
Saharan Africa. The practice is also found in offeats of Africa, South
East Asia, Near and Middle East, Mediterranean firand South
America.

Several reasons other than a search for foragevated accessibility are
given for transhumance practice that often takdediht modes.

Animals from different families may be grouped tthger as one large
flock or herd for transhumance expedition at a @eakired herder may
be employed and mixed species could be involvedat$sare often

move to pastures at higher altitudes than catttalse they are more
agile and can better utilise sparse vegetatiorerattvampy in river or

lake basins. The migratory movement is not an amlwondering as
erroneously misconstrued in the past, and numbaeasons may be
adduced, namely:
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To find feed and water throughout the year forlstoc

To avoid flooding in wet areas

To permit cropping of homestead for food production

To avoid discuss and pest infestation known to fleglent in a
particular place

To afford full utilisation of grazing resources baps lying waste
in the marginal land areas

6. To conserve and improve soil fertility for seasongricultural

production, in which crop residues are consumediu®stock

and in return they give manure.

PwONPE

o

The Fulani in West Africa are transhumant. Theimpenent bases are
in areas of seasonal crop production. In rainy aedkey move into
tropical savanna and desert scrub. In the dry sedisey return to
cultivated areas where their animal feed on crepglues; they may even
extend further into the fringes of the forest zoHerd and flock sizes
may range from 50 — 300 heads per herder with a loer flock
composition of 55 per cent mature female, 25 pat osature male and
25 per cent young female of sheep, cattle or goats.

3.2 Intensive System

The intensive system of livestock production reféeds management
practice where animals are confined and by impboaare not allowed
to forage or fend for themselves under similar fica¢c a fenced land
area may be designated as grazing area or paddsa#lly adjacent to
animal pens. Often high cost resulting from laboosts, expensive feed
or a large investment in one of the farm asseth ssdand, housing or
animals, as such products are highly priced anohopt productivity is
desirable to achieve success or economic viabiktyusing facilities
managed under hygienic condition are provided foe stock and
appropriate medications and health managementfed as well. Of
significant importance is the provision of good lifyafeed that is
sufficiently balanced in the required nutrients apantity for animals
to perform optimally under confinement. Agro-indist and farm
wastes constitute bulk of feed material for inteai managed stock.
Stall feeding is the method commonly adopted ia fyistem.

Ranching System

The system is commonly found in lowland, Europe,emehit was
introduced by colonial settlers into Africa and &sHerds or flocks are
kept in large sizes on an expense of land areawuwling by fence.
Imported breeds or their crosses are stocked uashehes. Pasture as
the main source of feed receives quality improvemanform of
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agronomic inputs, maintenance, conservation andraonAs such,
control or rotational grazing form part of daily neeyement practices to
ensure sufficient good quality forage throughouée thear. Young
ruminants are engaged in creep grazing to perncesacto better and
uncontaminated pasture than the older stock. ltresssufficient time
for the grazed portion to recover and to produdécsent re-growth.
Specific time for recovery of a pasture is striathonitored to ensure
production of non-fibrous but highly digestible dge. A rotational or
spelling period of 7 weeks is usually allowed fexgetation recovery of
a paddock to obtain good nutritional balance. Havea longer period
of 10 weeks is required to control parasitic wornfestation in a
paddock striking a balance between nutritional aweterinary
requirements may be difficult, however, behovestanager to reach
out for appropriate compromise. Ranching systeneddp importantly
on availability of god quality forage throughoutetlear for encamped
stock. It is therefore recommended for areas wiifficsent rainfall to
support good growth of pasture grass.

Intensive Finishing (Feedlot Fattening)

Intensive finishing represents the final stage ieatrtype production
system for ruminant animals. Although it requiretatively expensive
inputs, the high-valued products often derived ntbaen compensate for
the cost of production. The span of intensive fimg is usually limited
to a period of 3 — 4 months for cropping a setatfeiners. Where large
number of stock is to be kept together in a comfiert, standard of
management needs to be high. Finishing units axadd in near towns
and large urban centres where there is great derfancheat. The
intensity of management of inputs reflects on thghhquality of
feedstuff offered and veterinary services admingstewhich to a large
extent determine functionality and success of thstesn. Intensive
finishing is usually programmed to target religiopsriod when it
becomes obligatory for adherents of Islamic faghskaughter animals
for sacrifice.

3.3 Semi-Intensive System

As may be observed in the foregoing, varietiesublgstems have been
adopted to take advantage of low-cost of the extensystem and the
high productivity of the intensive as circumstanoesy dictate under
different operational environment. Many times, swdepted system
takes the semblance of both the intensive and six&ystem, forming
a hybrid system between the two. Most improvemdfurts on the
traditional extensive system deliberately avoichhigst of the intensive
system to adapt to semi-intensive system. Unddr stensive system,
a limited number of stocks, specially breeding fensaimal is confined

38



ANP 202 MODULE 1

only at night in an enclosure in which there ishaltr large enough for
all animals. Grazing with the animal is done daigmg a paid labourer
in addition to concentrate feed, mineral salt bleoki clean water. Herd
or flock has access to cultivated leguminous fodaled vaccination
against common diseases of internal and exterfedtions. Breeding is
highly controlled.

The system is amenable to integration with othemfiag systems and
may take different forms in terms of its operatiander different
production conditions. A few of subsystem managerpesctices under
semi-intensive systems are listed as follows:

. Shepherded grazing

. Grazing in fenced paddock
. Tethering
. Scavenging

3.4 Integrated Livestock Production System

A good number of production practices have evolvgrch entail

integration of one system of livestock productionthw another

agricultural practice. Most intensification praetscof this nature are still
on trial or at experimental stage, while a few sasee actually in
practice. Livestock production intensification piees often arise from
constraints of increasing pressure of urbanisatiocomplementarily
between systems in terms of benefit or resourceirghadisposal of
waste or manure, legislation etc.

An example of such intensification of livestock guation is the age
long practice of crop-livestock integration. In ghsystem, crops are
grown primarily or partly for feeding livestock anthe latter is

employed in land preparation and soil fertility immpement using the
animal manure.

In urban areas, integration of poultry productiothwaquaculture fish
farming has been reported. The poultry droppingscaanneled into the
fish pond to enrich and fertilize the pond to supgwowth of plankton

on which fish feed. In places where ducks are kesgioultry, swimming

in the pond also helps to aerate the water. Sinmtansification practice
has been suggested between small ruminant andfigbngroduction. In

swamp rice growing area, introduction of fish intogated rice farm

has been suggested.

In certain parts of Nigeria, crop residue (or leé&g of farm harvest are

deliberately preserved for grazers to feed on,eam@amp for a specified
period to ensure sufficient dropping of manuredereal production in
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the next growing season. The advantage of inteasiéin is
considerable and be enumerated.

4.0 CONCLUSION

Several systems of livestock production abounche tropical area in
response to the environment. The main traditiamal modern systems
with their subdivisions arose from climatic ands®aal effects, farming
systems, carrying capacity etc. the advantagespaoblems of each
system requires new modifications, adaptation atap#on depending
on certain factors and capacity of the farmer.

5.0 SUMMARY

All systems of livestock production evolve from tdies of the

environment where production activities take pla&ystems are
developed in response to the environment to createrenience for
productive performance. There are two systems ohancommon in

the tropical Africa — the traditional and moderoguction systems each
with several subdivisions. The attributes of extemsintensive and
semi-intensive systems continue to be attractivahes practitioners
despite their challenges. The challenges also Etedurther search for
new methods including integration method and variowdifications

under the influence of certain controlling factors.

6.0 TUTOR-MARKED ASSIGNMENT

1. List and describe systems of livestock production gre familiar
with under the tradition system

2. Identify and list factors affecting the system a¥ebktock
production in Nigeria

3. Discuss advantage and disadvantage associategoastbralism

and ranching systems
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1.0 INTRODUCTION

The early part of this course focused on the edfeaft the tropical
environment on animal production. In this unit, 8nee important factor
controlling performance of farm animal will be exaed. Genetic
factors relate to the influence heritable characteom parents and
ancestors have on the performance ability of amahiGenetic factors
differ from environmental factor which do influengerformance of
animal arising from the external environment rati@n from inherited.
The two principal tools (genetic and environmefaators) are available
for livestock owner to use for improving animal foemance. For each
to be used successfully, the other must be progeken care of. If
maximum improvement is to be derived from select@mimals should
be reared in most favourable environment. This wiik offer basic

principles and techniques used for animal breedargall important

performance traits.

2.0 OBJECTIVES

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

. explain the basic principles of animal breeding

. recognise heritable characters and methods for tigene
improvement

. explain the procedures and use of artificial ingextion for
successful breeding improvement

. develop improvement programme

. identify inherited defects.
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3.0 MAIN CONTENT

3.1 Methods of Genetic Improvement

The farmer has two main ways in which he can attetmpaise the
performance of the animals. He can either imprtwegr tenvironment or
try to change their genetic make-up in order tadase their genetic
potential. The various traits or characteristicsagbig for example are
genetically controlled and inherited through gengkijch contain the
basic hereditary material. These genes can be miateg to achieve
genetic improvement by either increasing the fregyeof favorable
genes or combinations of genes by selection, oinbpducing new
genes into the population by crossbreeding witleokineeds or strains.

Selection for improvement

Genetic traits can be divided into simple traitsgyoed by a single pair
of genes, such as shape of the ears or coat caowomplex traits,
controlled by many genes, which include the pertomoe traits such as
growth rate, feed —conversion efficiency and ceascqaality. With
simple traits genes are normally dominant and see¢esIf present in
the heterozygote (i.e. a mixture of dominant antessive genes), the
dominant gene suppresses the expression of thessreee gene.
Recessive traits will thus only appear when twcesstve genes come
together in the homozygous form this means thatiroeace of a trait in
a breeding programme can be predicted. As an exarnip recessive
trait was desirable (e.g. prick ears) then onlglprieared animals would
be used as parents. This pattern of inheritancefivghsliscovered by an
Austrian monk called Mendel, in his classic workhvmgreen peas, and
is therefore known as Mendelian inheritance.

In the case of complex traits, the situation isirely different. If we
take growth rate as an example, within a given remvnent the
individuals, who possess a greater frequency oégédéavouring growth
rate will exhibit superior growth rates comparedth® rest of the
population. Thus, if only animals with superior gtb rates are selected
as parents, this will increase the frequency offéiveurable genes in the
next generation. This may be illustrated in a papoh of pigs where
selection is being considered according to grovate,rand only the
animals growing faster than 750g/day would be @separents.

The major factors which affect the efficiency anehgtic progress in
selection programme are as follows:
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Definition of objectives

It is of paramount that selection objectives aready defined
before a breeding programme is embarked upon,haidhey are
not subject to constant change. This is particylariportant in
tropical conditions, where traits such as adapgtgbitoat colour
and ability to produce on low-quality diets may rbere critical
than growth rates or carcass characteristics. ike®rmay be
completely reversed, e. g. fat pigs are prefeteethin pigs in
some situations, The number of traits in a breegiragramme
must be kept to a minimum, as the more traits atected for
simultaneously, the slower the progress for eaah tr

Selection differential

This is a measure of the superiority of the setegarents over
the mean of the population from which they are \aztj the

bigger the differential, the greater the genetiogpess. Clearly,
the larger the variation in a heritable trait ip@pulation, that is
the scope for a bigger selection differential, féister the rate of
genetic progression.

Heritability

Heritability is a measure of the proportion of theperiority of
the parents above their contemporaries which orragee is
passed to the offspring. More precisely, the hieititg indicates
the proportion of the total phenotypic variancettisa due to
additive genetic effects. Conversely, a heritapitit 100 per cent
indicates that the trait is totally heritable wheredifferences in
environment between animals will not affect the rutgpic
variation of such a trait. In general in the pigpnoductive traits
tend to be of low heritability, growth traits of diam heritability
and carcass traits of relatively high heritabili@enetic progress
will always be greater when selecting for traits lgher
heritability (Table 5.1).
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TABLE 5.1: Some heritability estimates for important traits
in the pig

Heritability %
Number piglets born per little litter
Litter-size at weaning 15
Daily weight 7
Daily weight gain 9
Feed-conversion efficiency 21-41
Dressing-out percentage 20-49
Mean backfat 26-40
Carcass length 43-74

4087

Generation Interval

This is defined as the average age of the parems wheir offspring are
born, and represent the time interval between geioes. The shorter
the generation interval, the more rapid the gen@tigress, and if young
boars are mated with gilts and replaced by seleptedeny after one
litter, the generation turnover can be as shorbres year. Even in the
normal situation where it is assumed that progeom bin first-to-fifth
litters are equally likely to be chosen as replasetis, pigs with an
average generation interval of 2-2.5 years stilleha great advantage
over other domestic meat-producing species sucthasp (3-4 years)
and cattle (4-5years).

Accuracy of measurement of units

The success of a selection programmed is entiggigdent, in the first
instance on the accuracy of the records that aesl.uk this case
important traits are easy to measure, e.g. livgltegain, but in others it
is more difficult to be accurate, e.g. feed —coswmaT efficiencies and
carcass measurements. Before embarking on a selgcbgramme, it is
essential to ascertain that the traits involvedlmaaccurately measured.

Estimating the response to selection
Once the values for heritability (h2) and selectibfferential (SD) and

generation interval (Gl) have been determined géreetic gain per year
can be estimated.
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3.2 Techniques and Processors for Testing Performaa
Progeny-testing

As the boar has a relatively large influence onaharacteristics which
the next generation of a pig herd will inherit, tteg systems have
tended to concentrate on improvement of boars. Boageny-testing
systems have been in operation throughout the World long time and
are based on measuring the relative merit of a’®gqanogeny from
several sows. This obviously gives a true indicatd what a boar may
be able to contribute towards the genetic improvenm& a herd.
However, in addition to being very expensive progessting takes a
long time in order to accumulate the data requtce@valuate a boar,
which makes him relatively old before his potentiglknown. This
reduces his useful life. Consequently, as a rousiygtem, progeny-
testing has largely been superseded for traitsgbfeln heritability by the
performance test. Nevertheless progeny-testingsefuli for assessing
traits which do not lend themselves to performatesting, e.g. sex-
associated and slaughter traits.

Performance-Testing

The basis of a performance test is that an aninvalgerformance taken
as a measure of its genetic merit and with trditsigh heritability used

as a guide to how its progeny will perform. Thue thetter individuals

are selected from within group of contemporary atsthat have been
treated similarly. The value and accuracy of a gremiince test can
always be checked by running a subsequent progestyseéeing if the
result agrees with the merit order of the Perforceatest. Performance
test can be carried out at central performancedtdion, where the
environment standard for all animals tested. lflitees are adequate,
testing can be carried out on-farm for within-heasnparisons.

The traits and selection criteria which are used test will obviously

vary between countries according to their relatmportance. They will

also vary between countries according to theirtikedamportance they
will also vary within that country depending on tiiee for which the pig
is required. The criteria for selection of a bodnieh is to used for
generating gilts for commercial breeding, for exémill be different

from those of a boar which is to be used as a texhsire for the

production of slaughter stock. Nevertheless, varicombinations of
growth rate, feed-conversion efficiency and badktfackness are the
traits which generally form the basis for selection
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Selection Methods

Selection methods also differ and the two mostlynemwmnly used are
independent culling levels and the selection index.

Independent Culling Levels

In this method, a level of performance is set facketrait, and if a pig
fails to reach the desired standard in any trag @automatically culled.
It can be likened to an examination system wheyeuf fail any subject,
you have failed the total examination. A major wesds of this
technique is that if a pig has outstanding qualiile some traits say
growth rate and feed conversion efficiency, and fads to reach the
standard on conformation, it is culled. The germstle outstanding
traits are therefore lost. This method is the nsgstem used for judging
merit in pedigree breeding schemes.

The Selection Index

In the index method, the traits to be selectedafer combined for one
animal into a total score or index. Each trait mmally weighted

according to its economic value and heritability, teat the highest —
index animal should yield the highest financiaurat These economic
weightings in the index can be adjusted as econamgumstances
change. The advantage of the index method is thateptional

performance in one trait can balance out a weakimeasother and if
two traits are correlated so that improvement ire deads to a
simultaneous decline in another required trait dais be allowed for in
the weighting.

3.3 Improvement Programmes

As an example of how testing and selection procesioan be integrated
into a genetic improvement programme, the natigmglimprovement

programme in Zimbabwe is described. This progransneased on a
pyramidal structure A small number of registeradctlaus breeders
assessed to be the best herds genetically in th@rgosend their pigs to
a central performance — test station. Approvedaad gilts pass out
to multiplication herds, assessed to be the nexg Wown in terms of

genetic merit, where their progeny is performarestetd on the farm.
Animals which pass this test are then availableotnmercial producers,
thus ensuring a constant supply of quality replas@mstock to

commercial herds.
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At the central test station, pigs are housed inspehtwo and fed
individually and their performance is measured fr@® tropical
indigenous and an imported exotic breed. For teason, the level of
heterosis will always be highest in the first (fpgs, and decrease in
subsequent crosses as the genetic differencesnéedfiowever, the
overall economic gain which can be obtained froneitusis effects can
be cumulative within a cross- breeding system. Tilouditter —size at
weaning, for example, if the first cross dam givas heterosis
improvement of 11 per cent, and there is a furthguer cent to be
gained from her progeny’s performance, the cumudagiffect is 17 per
cent, or more than one additional pig weaned {ber.| There are a
number of different cross — breeding strategic Wiuan be used, all of
which harness different amounts of heterosis.

Of these two breeding systems, crisscross systeuolzably the most

appropriate for the small- scale producer in tlopits. If a third pure

breed is available this can be extended to a tapdesing system using a
sire selected from each of three breeds in rotaltaximum heterosis is

obtained when the genetic diversity, between thergabreeds is large,
and there is therefore considerable potential fos< between exotic
and indigenous tropical breeds. The best use df stasses is likely to

be in semi-intensive systems of production where hlardiness and
foraging ability of the indigenous animal will beraplemented by the

growth and improved performance of the exotic. eamgmbers of cross
— bred, animals can be found on these systemstwidnenain problems

are the maintenance of exotic boars for generdtirgcross —breed, as
they often fail to survive due to disease and mamant hazards, and
the lack of breeding control, resulting in indiscmate interbreeding.

One possible solution under such condition is the of institutionally

managed boar —holding centre, such as those in pamg of northern
Nigeria, where indigenous sows from small- scaten&as are kept to be
mated with pure-bred exotic boars. Alternativelyivgte farmers with

intensive production units could be encouragedrtmyce cross- bred
progeny for sale to small scale farmers. Similathods could be use
for the generation of exotic x indigenous boars dse on indigenous
sows in small —scale production systems.

The benefits of heterosis in female reproductivatdr can also be
utilised in boars. Cross- bred boars have been showhave greater
libido, larger testes and higher sperm counts ttieir pure- bred
contemporaries, leading to more reliable breedingl amproved
conception rates. This enhanced reproductive stiebviously likely
to be a major advantage in extensive and semisitenproduction
systems in developing countries.
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The harnessing of heterosis is maximised in theegenmprovement

schemes run by the private breeding companieseidéveloped world.

Each company maintains a network of super- nucasnucleus herds
in which superior genes are concentrated. Thes#shae subjected to
strong selection pressure with rigid and compreflen®sting of stock

for important traits. Selected purebred stock frameleus herds is then
used to populate multiplier herds where improveedi and breed are
crossed. The resultant first cross or hybrid gilts sold to commercial
producers.

3.4 Cross Breeding and Atrtificial Insemination

In the previous section, methods of pig improventente been based
on selection within breed. There is, however, agotheans by which
the producer can attempt to genetically improvegedormance. This
involves cross- breeding which is the:

. exploitation of the phenomenon of heterosis, wtachurs when
two breeds, which are genetically different, aressed. If the
cross- bred individual shows an improvement in grenance
above the mean of both parents it is said to exhybrid- vigour
or the ability to combine in one or more individa#he desirable
characteristics of two or more existing breeds.

The higher levels of heterosis tend to occur iitgrnahich are of lower
heritability, e.g. reproductive traits.

Artificial insemination

Artificial Insemination (Al) involves the collection of semen from a
boar and then the introduction of semen into a gpgilt at a later stage

by means of a catheter. This contrasts with nasertice where a boar
mounts a sow and introduces his semen.

The major advantage of Al is that is allows for tweler use and
distribution of boars of high genetic merit. Thaajlate from one boar
can be extended to inseminate up to 25 sows. Rem#vdances in
methods of boar semen storage make it possible déreloping
countries in the tropics to the very top genetmcktfrom developed
countries (e. g. in the UK, only the top 5 per cainboars performance-
tested by the Meat and Livestock commission agglad for entry to Al
studs). This calibre of genetic material would atiterwise be available
to developing countries.
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Other benefits of Al are:

It overcomes the need to purchase, house and feedraThis is
particularly pertinent to the small-scale produedno cannot
justify keeping a boar for a small number of sowsd who
cannot afford a boar of good quality. The effectise of Al is
especially relevant where small-scale producersirarelved in
group or co-operative pig development schemes,tla@id units
can be serviced from a central boar-holding centre,

It prevents the transmission of disease from favrfatm by the
sale and purchase of boar and on-farm reprodudligease
cannot be spread by boar-to-sow contact.

It overcomes the practical problems of differenaessize of
males and females. On occasions, this problem earaly limit
the use of boars of high caliber.

It reduces the risk to stockmen of handling boams rfatural
service.

Techniques

a.

SC

Semen collection

Although various artificial vaginas and electroegjators are
available, they are not necessary for successfuésecollection.
Boars can easily be trained to mount a dummy sowceer an
oestrous sow, and firm pressure on the penis bipwed hand
causes ejaculation to occur. The first low-sperattfon can be
collected through a filter funnel, which removeeg thelatinous
fraction, into a warmed (3Q) bottle.

A drop of semen can be observed under a microsoogleeck its
fertility characteristics and, if desired, the semzan then be
diluted. A number of diluents and extenders arelabie, and the
individual doses are normally stored in 50 ml p&asbttles for
up to three days at $20°c. the number of spermatozoa used
under commercial conditions for one inseminationnmedly
varies from 1x1®to 3x16 .

Insemination

This involves the insertion of a rubber spiral ea¢h into the
sow’'s vagina, and then rotating it in an anti-clede direction
until the tip locks into the cervix. The bottle ¢aming the semen
dose can then be attached to the other end ofatheter and the
semen runs in under gravity slight pressure. Thermnation
process may take up to 15 minutes.
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C. Heat detection and timing of insemination

It is very important note that higher conceptiotesaare achieved
with Al approach than those that occur with natusalvice.
Accordingly, accurate heat detection must be odrraaut,
preferably using a boar twice a day in order tiat iming of
insemination is correct. To overcome inaccuracies the
detection of the start of oestrus and the natumahtions in time
of ovulation two inseminations approximately 12 fmapart are
recommended. More recently, devices have been aesel
which measure the electrical resistance of thenadgnucosa. As
this varies in relation to hormonal events, it banused to predict
more accurately the timing of ovulation and heree dptimum
timing of insemination.

System of semen storage

(@) Frozen semen

In contrast to bull semen, the nature of boar semsders it
susceptible to damage by the freezing and thawpngcedures,
and as a consequence only relatively recently seeessful
techniques for freezing boar semen been developeozen
semen can be obtained in either pellet form ortiawss, and
acceptable conception rates obtained, this hasdadva major
breakthrough for the introduction of superior genehaterial
into developing pig industries.

(b)  ‘Long-life’ semen
Extenders have now been developed which allowHerstorage
of fresh semen for up to seven days without anykewafoss in
fertility. This allows for fresh semen to be segtéir around the
word and used to impregnate sows successfullyarctuntry of
destination

3.5 Some Inherited Defects to be Avoided

There are many anatomical defects for examplega wihich can affect
performance. The majority of these are geneticrigio and therefore
likely to be inherited from generation to genenatidests are conducted
to detect defects. These defects may be simplecasmstrolled by one
pair of genes) or complex (controlled by severatsgpaf genes). At the
end of the test, the feed conversion efficiencgakulated, and the fat
thickness is measured by an ultrasonic machine. &g assessed on the
basis of an index derived from the relative ecomoralues of feed
conversion efficiency and fat thickness; animalscivido not pass the
index are culled. In addition, animals with any atmal sexual
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characteristics, blind or insufficient teats, ohet defects such as weak
legs or undesirable body conformation are alscedull

On — farm performance tests are then carried outhensons and
daughters of approved centrally — tested sires &ig inspected for any
weaknesses and, if they attain certain performataredards in terms of
growth and fat thickness, they are made availabisdle.

The potential value of regular performance —testiauig be seen from the
results of a control landrace herd, in which batlars and replacement
gilts were selected on the above scheme over gghérations. The
improvement in feed — conversion efficiency repnsea considerable
saving in costs.

Simple defects

The can be effectively eliminated from a herd bylieg. The main
defects in this category are:

. Congenital tremors in this condition, piglets arerrb with
rhythmic tremors of the head and limbs. It occura &equency
of about 0.1 percent in the population. The reevesgene is
carried by the dam, and in carriers 50 per cemale piglets are
affected. Dams of affected litters should be culled

. Club foot this defect causes a deformed and swaddlen It has a
very low incidence and is restricted to the landraceed. Both
male and female parents should be culled.

Complex defects

These are more difficult to eliminate, but greatestponse will be
achieved by culling boars. However, the incidentehese defects is
generally relatively low, so it may be more econoimi the long run to
keep a good boar which is a carrier of a knownaetgher than replace
it with a genetically inferior boar which is notcarrier. If good records
are available, the cost of the defect can set agdhre gain in pig
performance attributable to the carrier boar. Sudoar should only be
used for the production of slaughter stock and nohdiis progeny
should be retained for breeding. The main defecthis category are:

. Scrotal hernia: A weakness in the body wall allqvest of the
intestines to pass out into the scrotum. It ocetirg frequency of
around 0.7 per cent and has an estimated heriyabili1l5 per
cent.

. Umbilical hernia: A similar condition which occuas the site of
the umbilicus. Found at a frequency of around @6gent.
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. Imperforate anus: The incidence of this conditianpiglets is
around 0.3 per cent. Mortality in male piglets ways 100 per
cent, but often around 50 per cent of females saras the faeces
are voided via the vagina.

. Splaylegs piglets are born with either the fronthond legs
splayed, sometimes both, and are unable to stamlincidence
is around 1.5 per cent and can be worsened bytinotl
deficiencies. If piglets survive for three days; tondition often
tends to disappear.

. Hermaphroditism: In this condition, females tenceihibit male
characteristics. Incidence is estimated at 0.0 eet.
. Cryptorchidism: Also known as a ‘rig’ pig, one tek in the

male fails to descend into the scrotal sac. Fouredfeequency of
0.22 per cent.

. Female genital defects, including ‘inverted nippld$ese occur
at a frequency of around 0.15 per cent.

4.0 CONCLUSION

The principles and techniques of breeding advanmewledge; and
application of selection and cross-breeding arenmed farm animal
improvement. They have been used as major toohiimal production
in combination with environmental management o€lsto

Genetic improvement forms the foundation upon whagpropriate
feeding; healthcare management, housing and otheiroeamental
management efforts are built. Tremendous prograsse attributed to
genetic improvement of animal traits. Genetic amdrenmental factors
are however not independent rather both have larga of overlap or
interaction.

5.0 SUMMARY

Selection and cross breeding are the most commainoaie for genetic
improvement. Either method involves culling andmpoding characters
of animals which are undesirable and desirablee@sgly by farmers.

These require that farmer is able to identify sfpedraits that are

genetically heritable; have high selection différ@nand in animal with

short generation interval in order to attain higingtic progress. The
two methods similarly require preliminary testinghda evaluating

animals to be used in the improvement scheme. Gnessling in farm

animal has improved livestock productivity greadnd widely as a
result of artificial insemination, benefiting spically from semen

collection and preservation technology. Much asrdbke characters are
known, some undesirable simple and complex traitstrbe identified

and using appropriate method discriminated ag#nesh.
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6.0 TUTOR-MARKED ASSIGNMENT

Explain the principles of animal breeding

Describe methods for genetic improvement

Highlight procedure for an improvement programme ylesire
for a named livestock specie in Nigeria

4. How will you discriminate against certain undesieatraits with
known heritability coefficient?

wh e
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UNIT 1 LIVESTOCK BREEDING IN THE TROPICAL
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1.0 INTRODUCTION

The much wider gap between performance of trogicastock species
and those of the temperate climate demand a driteaew and
consideration by learners and practitioners of ahiproduction. A
foundation course in animal production, such &as, fl@quires students to
be acquainted with the existence of the performaapewhich has often
been attributed to genetic, environmental, and tEeavironment
interaction variables. The essence of familiareatvith this challenge
may stimulate the desire to finding ways of meetiognestic demands
and reducing the performance gap. The identity amehsures of
productivity of breeds of livestock in Nigeria coampd with some
exotic breed ought to agitate the minds of studast® what motive or
factor underlies the disparity between productiapacity of exotic and
local breeds of stock.
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2.0 OBJECTIVES

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

. differentiate between the past and current effiorgards tropical
livestock breeding

. explain crossbreeding as a tool for tropical lieekt
improvement

. recognise major genetic differences between trbpiaad
temperate livestock breeds

. describe options for genetic improvement in tropliv@stock.

3.0 MAIN CONTENT
3.1 Past Livestock Improvement Efforts

The temperate — zone countries particularly in Meest Europe earlier
commenced livestock improvement through generalrovgment of
environment for livestock such that at the begignof 19" century
improvement efforts were directed towards takingneenic advantages
of livestock. Economic advantages were easily agliieas at then by
improving on the housing facilities for livestock prevent adverse
climatic effects. Advances in livestock breedingrstd in 19 century
particularly in the United Kingdom. The advanceseveowever based
on limited records, acute observation and trial-andr efforts
compared to modern genetic theory being used ttags. Science of
genetics began to gain recognition in the early™ 2entury
revolutionising animal breeding with the applicatioof genetic
principles combined with new knowledge on physiglogf
reproduction. Today, the pace of progress is treloes with the advent
of knowledge on molecular structure of DNA (Deokgmucleic Acid)
and location of genes on the chromosomes. Genegneering will
soon take animal production to a new stage.

In contrast, these practices are extremely slovbdoapplied in the
tropical countries. Although livestock owners irettropic developed
rules or customs towards better breeding of thetks but these seem to
be haphazardly applied and uncontrolled probablg thu inefficient
grasp of the challenge or its solution. As sucloresfto improve the
productivity of livestock in the tropics have alvgaynoved in a cyclic
manner perhaps for a few reasons. One, the origioalestication of
most species probably occurred in the tropics ansiibtropics. Two,
large movement of stock from their origin of donmesion to isolated
areas resulted in natural development of charatiesi that adapted
them to their new environment. Three, breeding mimals in some
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cultures was restricted to cultural, magical origiels rather than
economic perspective. Four, importation of improvieckeds from
Europe to the Americas thrived in the temperatenaie but parallel
importation from Europe to the tropical countrié\frica and Asia was
not successful except for Criollo cattle breed mical Central and
South America. After a few attempts to improve glemetic make-up of
stock, a new stream of importation to Africa folleavwithout success,
until it was realised that highly productive Eureapeand American
breeds cannot thrive in tropical Africa and Asialess epizootic
diseases are controlled and nutrition and manageanenmproved.

3.2 Modern Approach to Livestock Breeding

A new direction is to identify tropical breeds atwlinitiate selection

within them. Yet this has proved to be disappomti@urrent efforts are
towards introducing productive temperate-type ligek into the tropics
primarily by cross breeding, which seems to be sedmng although at
very slow rate. This effort is not without its warg on the

consequences of losing the purity of genetic resssurof tropical

livestock. Thus improvement of tropical livestoclesl in greater
knowledge of their characteristic traits and thoféemperate stock as
well. It also involves being better able to contamid improve the
tropical environment. The priority will however yafrom an area to
another. For example, in areas where epizootic adee are still
prevalent, disease control will be a priority. Ebere in which

considerable control of disease has been achiewetfjtion and

management need to be accorded priority. It is mapd to note that it
is needless to improve genetic merit if environraéri&ctor remains
unimproved. Also, any improvement in genetic memplies a major

step up in both feeding and other management aspé@roduction. It

IS important to appreciate the theory that indigendvestock breeds
adapted to the tropics have achieved some leveddaptation by a
natural selection against productivity. Studiesy(feaand Hancock,
1957) have shown that high rates of milk productmal rapid growth
rate increase effects of climatic stress by ingngathe metabolic heat
output of the animal. In this situation, a numbérboeeding policy

options is available.

. Husbandry may select for productivity in indigenstisck.

. Upgrade indigenous stock by the introduction oftiexmales or
by importation of the semen.

. Introduce a crisscrossing breeding system usingtiexand
indigenous males.

. Introduce exotic stock and attempt to select fa@paaltion.
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. Ameliorate the climatic stress in the tropic tolsam extent that
exotic stock of high merit can be used (the ecororability of
this option is untenable).

The choice of one or a combination of these opti@rges from country
to country and from region to region within couesi It also depends on
a number of factors such as:

. Type of indigenous livestock available

. Agricultural system prevailing in the area

. Managerial ability of the local farmers

. Type and size of the market for livestock products

In Nigeria some form of crossbreeding using ind@en(White Fulani)

and exotic (Friesian) breed at 50:50 or 25:75 iaghearried out at the
National Animal Production Research Institute, &hiKaria. An earlier
report (Knudsen and Schael, 1970) has shown tletdtian yields of

White Fulani (840 kg) and Friesian 92,550 kg) inye after

crossbreeding in the first generation offspringie§ian/White Fulani

(1, 688 kg). A complementary option to this isntensify pure breeding
of the White Fulani and other indigenous breedsréserve their genetic
resources for the future. This implies that a gesafeguard for the
existence of purebred indigenous cattle is by eragpog the selection
of the most productive indigenous stock in speidll breeding herds. It
seems there is no effort in this direction at pnésélowever, it is of

little use to upgrade indigenous cattle or anydivek species if the
managerial abilities of the local farmers are nopgraded

simultaneously.

3.3 Crossbreeding as Tool for Tropical Livestock Improvement

A breeding system in which unrelated livestock muated is known as
crossbreeding. The offspring (or progenies) of sibosd livestock are
heterozygous for those traits that differ in thesrents and the greater
the degree of heterozygosity on the offspring. Assbred progeny
inherit the totality of parental characteristicslaend to resemble each
other. First-cross generations are usually supami@roductive traits to
the mean values of both parents. This phenomenknagn as Hybrid
Vigour or Heterosis. The degree of hybrid vigoupeieds on the extent
to which the characteristics of the parental s@ekcomplementary.

In general, the greater the differences in the miategenetic make-up
the greater the degree of hybrid vigour which mayekpressed in terms
of improved fertility, viability and general thnftess. The degree of
heterosis depends also upon the level of the emviemt (Barlow,

1981), such that the more stressful the environnteat greater the
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heterosis. Hybrid vigour, however, disappears whgorids are mated
and in the offspring produced. As such new parestalck are
continually required if livestock owner wishes tppéy or use hybrid
vigour optimally.

Crossbreeding may be useful in three ways to logsbwner in the
tropics. It can be used for breeding replacemestkstThe indigenous
and low-producing livestock can be upgraded by iooally
backcrossing them to more highly productive exoticdduced stock.
New synthetic breeds can be produced by cross imgeddigenous
with introduced stock and then selecting the typeammal or trait
required. Both advantages: hybrid vigour and beogplementary can
be achieved by using some form of systematic cressling between 2
or more breeds of indigenous and introduced stock.

Genetic engineering or recombinant DNA technology inew practice
likely to become needful in the near future asipossible to use it for
modification of the function of animals for bettedaptation and
productivity. New generation of animals may be maddeugh this
technology. Presently, the technique is being etqdan production of
vaccines for use against some animal viruses. [iossible to copy
genes or manipulate to increase bulk of genetienads$ by introducing
genes into bacteria and inducing the same to nylbipreproduce very
rapidly, attenuated and used for vaccine productiims method is
known as gene cloning. Foot and mouth disease naaai cattle is
being prepared by this technology.

3.4 Major Genetic Differences between Tropical and
Temperate Livestock Breeds

Sufficient evidence exist to suggest that more tf#%% of the

differences in performance of tropical and tempetgpe breeds of
livestock are due to their inherent genetic ab#itor merits. In other
words, under fairly conducive environmental coris, tropical and
temperate stock exhibit clear difference in ecomotraits as a result of
genetic differences. In cattle for example, tragisowing genetic
differences are: age at first calving, calving petage, milk yields,

length of lactation, birth weight, rate of dailwéi weight gain and
mature body weight. In addition, McDowell (1972%téd gestation
length, generation interval and carcass killing-patcentage as traits
showing genetic difference between tropical and penate stock.

Further evidences have emerged to prove that smpial breeds such
as Bali cattle are not inferior to temperate breedh respect to some
traits like calving percentage, mature body weight carcass killing-
out percentage. In the light of genetic differenaestraits, tropical

livestock breeders must make efforts to adopt Blétebreeds and
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breeding system that will address traits of ecomoadvantage in their
stock.

3.5 Options for Genetic Improvement in Tropical Livestock
(1) Use of Indigenous Breed

As earlier suggested, tropical livestock breedeustrdepend on
the use of indigenous breeds for utmost advantagese the
indigenous breeds are readily available, well asthpor

acclimatise to the immediate environment and pess&sching
genetic traits with such environment. However, ajoma
limitation, to this option, is that selection fomcrease
productivity is likely to be for a lengthy periodiel to, previous
natural selection for survival, which was at thepense of
productive traits. Thus, priorities of breeding ogft§ in the
tropical region under the option of using indigesitweeds are:

(1) Genotype-environment interaction improvement

(2) Liveweight gain as the most important econotrait and
other adaptive traits such as tolerance to diseasgpests
(e.g. trypanotolerance of N'dama cattle).

(i)  Upgrading

Another option earlier mentioned is the importateomd use of
exotic breeds for purpose of upgrading indigenouseds.
Consideration for importation of exotic breed slibé restricted
to exotic stock from temperate climate. There cdwtdgenuine
rationale to import exotic stock from one regiontleé tropics to
another. The use of exotic breed for upgrading thasunique
advantage to hasten improvement of productivity retrsiitable
exotic breeds are used and the local environmentalitions are
improved. Major limitations have to do with high stoof
upgrading and loss of genetic resources of thd lmegeds where
upgrading is done indiscriminately. Acclimatizatiai exotic
breed to the local environment may be time consgrmand
expensive. The option of upgrading with exotic biseeshould
focus on:

(1) Areas with moderate climatic, disease and toal
stress, or montane regions in the tropics.

(2) In case of dairy animals, lowland humid areasveh
sufficient forage year-round.

(3) Areas where no indigenous breed exists to éxpie
specific peculiarity of the ecological environmeritor
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example it may be reasonable to import water bodslor
pigs for the creeks of the Niger Delta region ofj&fia.

(4) Importation is strongly suggested for livestosgecies
whose production system can be restricted from the
influence of external environment e.g. intensivelpg or
swine production in tropical countries.

(i)  Crossbreeding

Crossbreeding as option has its own advantage oibirong
desirable traits in two or more breeds in one whghusually
higher in hybrid vigour. Expressed hybrid vigournstably in
traits not largely moderated by genetic or inhdrifactors but
more by the environment such as vigour and feyrtilHeterosis
decline with age and its influence is greater mdées than males
and in stressful condition than in moderately gamhdition.
Limitations of crossbreeding option concern obtagnsuitable
breeds to combine, expensive and complicated mamage
system to be evolved to obtain good results. Thissibly
explains reasons where crossbreeding practicedirared to
poultry, pigs and ranches in government farms seaech centres
in the tropics. Also, planning a crossbreeding swhefor
livestock improvement may be a very difficult exeec Planned
crossbreeding should concern:

(@) Areas or breeds, which research has suffigiemproved
to show tangible value, advantage or merit.

(b) In areas infested with tsetse fly that debiaestock
production, crossbreeding with trypanotolerant dsee

(iv) Developing New Synthetic Breeds

Developing a new synthetic breed is an option gegms to
streamline limitations of upgrading and crossbregdiptions for
genetic improvement of livestock in the tropics. explores
crossbreeding or upgrading of indigenous stockgusirsuperior
stock and then systematically selecting the offgpio form a
breeding much. It may be extremely long and expenas it is
also require competent personnel. It is often uatten by very
large private organisation, government or inteoral agencies.
However, it has an enduring result and may revohisie
livestock in the entire tropical regions. The opties highly
versatile as it can be applied on dairy cattle t,gsiaeep, poultry
and pigs for different enterprises and for divemeduction
conditions.
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4.0 CONCLUSION

An in-depth understanding of the past and moderpragehes to
livestock breeding is fundamental to our understandf the challenges
in animal production practices in the tropics. Gloeseding has been
offered as intervention to reduce obvious gap i@ genetic merits
existing between temperate and tropical breedsreThee a few other
options (e.g. use of indigenous breeds, developawg synthetic breeds
etc) still available but have not been applied ethpps reserved for the
future. Practitioners and students are requiredpiareciate the genetic
constraints tropical livestock and be armed witffigent knowledge
for improvement.

5.0 SUMMARY

The study unit has endeavoured to present a bo#gafledge on past
and current approaches and efforts at improvingeienmake-up

tropical stock. Crossbreeding as tool for improvetieas been widely
applied but certainly not only the tool applicabEqually important

options are the use of indigenous breeds and upgradth exotic or

local breeds of proven genetic merits. Developiag synthetic breeds
and the application of genetic engineering techesquare being
advocated for national or regional livestock gematiprovement.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss past efforts at improving tropical livestdreeds. List
modern approaches.

2. Explain crossbreeding as a tool for livestock inwerment and
highlight its advantages.

3. List options available to livestock breeders for negec

improvement of tropical stock. Highlight areas otdis, benefits
and merits of two of the options listed.
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1.0 INTRODUCTION

Cattle resources in Nigeria are mainly concentratedthe Sudan,
Southern Guinea, Northern Guinea and the Sahebgical zones in a
descending order of distribution. Cattle producti®@a major part of the
livestock sub-sector contributing substantiallyitite national economy
through its supply of animal proteins in form ofebeand milk, raw
materials to agro-processing industries in forncaimodities such as
hides, beef, milk, bones, horns and hooves; pravisof gainful
employment and livelihood to a host of people aamifies as well as a
source of farm power in animal traction and cowglfor bio fuel and
soil fertility. The valuable contributions of thatde industry relate to
foreign exchange earnings, instrument for capitetuenulation or
saving and a number of socio-cultural roles in elght societies.
However, cattle production in Nigeria lags behinegetng all the
expected contributions satisfactorily. The outplutattle is low and this
reflected from less than 2kg of beef and 23g oknslderivable by an
individual Nigerian annually from local stock. A mber of constraints
are involved ranging from nutritional, genetic make to socio-
economic and institutional constraints. This stwdly endeavour to put
status of cattle production into perspectives thdk enable students
appreciate and develop focus to finding lastingitsahs.
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2.0 OBJECTIVES
At the end of this unit, you should be able to:

. identify and describe breeds of cattle in Nigenarelation to
their adaptation, physical features and produgtiag dairy, beef
or dual-purpose breed

. describe systems of cattle management and the lyimdgfactors
determining preference for one to another underfemtint
circumstances

. list some constraints to cattle production in Niger

. discuss strategies for improving cattle productiarsing
opportunities lying around us optimally.

3.0 MAIN CONTENT

3.1 Breeds of Cattle in Nigeria

The Nigerian cattle population is dominated by #edu breeds. Data
from FAO (1980) and Lamorde and Franti (1975) iatkcthe following
percentage composition of the national herd:

. Breed %

. (White Fulani) Bunaiji 51.0

. (Red Fulani) Rahaiji 14.0
. (Sokoto Gudali) Bokoloji 11.5

. Adamawa Gudali 11.5
. Others 12.0

. Total 100.0

In addition to indigenous breeds, various exotieedls have been
introduced mainly for cross breeding to improve kmdnd meat
production of the indigenous cattle; these incltite Holstein-Friesian,
Brown Swiss and Jersey for milk production, and S8wth Devon,
Sahiwal, Brahman. Santo Gertrudis, DroughtmastdrBartana for beef
production. Nearly all the exotic introductions &end on government
and institutional ranches and dairies, and theysiitoibe a very small
percentage of the national herd.

The other production coefficients of the nationaichare more difficult
to derive. The calving rate has been estimated €o04b per cent
(Lamorde, 1974, Saka Nuru, 1976). There appeardeogeneral
agreement to an estimate of 15 per cent for calftatity, whilst the
adult ornon-calf mortality rate has averaged 4 pent. Off-take is
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generally assumed at about 10 per cent, althougte tis no statistical
basis for this as a considerable proportion of glaightering is not
recorded. The cow culling rate has been estimatath@ut 10 per cent,
whilst the replacement rate is about 15 per cenlia® working with
traditional herds on the Jos Plateau has givenvieght estimates of
cows, heifers, and steers as 250 kg, 175 kg andK2BBespectively.
ILCA (1980) studies indicate the possibility thatigh proportion of the
animals sold are for reasons of sickness or utithggs, and in some
cases this may account for as high as 50 per ¢ghemales. Hence an
average carcass weight of 125 kg at 49 per celmdgibut has been
suggested. Extrapolating from a national herd & ®illion and an
average Kkilling out percentage of 49 per cent,aheve model would
give annual sales of around 117,000 tonnes of ededseef. At
N2.25/kg, this would represent a farm gate valuabafut N262 million.
The combined value of stock and milk sales at #mmfgate is therefore
in excess of N400 million per annum.

There is a need for caution in the use of thesa daitthe absolute basis
for projections, especially when the data coveelatively short period
of time, which may not entirely reflect the typiceyclic pattern of
weight losses and gain experienced by most traditiberds. The off
take rate has been estimated to be as high aspb8.2ent among
traditional herds (Lideco, 1980) while live weightdserved over a
longer period of time indicate higher average thiaose of Pullan or
ILCA (1980). Recorded live weights of Sokoto Gudahd Bunaji
yearling bulls and steers purchased from traditibeads on delivery at
the Feed Lot Operations, Mokwa, indicate an averafje230 kg
(Olaloku, 1977). In addition, there are other comgras of national herd
productivity including manure and draught power.e3& become
relevant and of great significance in an integratemp and livestock
farming system. Indeed, the value of the manunenderscored in the
existing symbolic relationship between arable crtgmers and
pastoralists in which the latter is allowed to grazop residues in
exchange for manure from the stock.

Nigeria has indigenous breeds of cattle from whicluld be raised
animals of suitable type and productivity, whether economic

production of beef or milk; but that nutrition mus¢ improved in order
to achieve optimum productivity. Generally speakinige yield per

animal unit is very low but it is pertinent to remiger that this is from
herds subsisting on the savannah lands of the masherly states,
which provide, during a wet season of from foufite months, a coarse
herbage of only very moderate feeding value, baingpst bare of keep
during the seven or eight months of the dry sea¥bmns the animals
suffer annually, a prolonged period of malnutritiasften of near —
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starvation and at no time in the year do they lore what can be
regarded as nutritionally adequate level.

3.2 Systems of Cattle Production
The Traditional System

Outline: Cattle production under the traditional systemgenerally

associated with the pastoralist transhumance whashdeveloped over
the years as an adaptation to environmental andriuial factors; it

constitutes the main component of cattle produdcitiotihe country with

the pastoral Fulani as the centre of focus. Thditiomal livestock

grazer was faced with the problems of seasonabwanis in forage
availability, water, disease, social interactionghwthe arable crop
farmers, government taxation demands, and the teeexhter for his

family. The resulting evolution has led to a ramgéusbandry practices
geared to overcoming these problems, particularylability of grazing

and the need to avoid the tsetse fly transmittipganosomiasis.

Classification of Pastoralist Ethnic, ecological and economic factors
all influence ownership and management of cattéependently and in
combination. As a result, there is an almost itinnumber of
permutations, but four groups can be broadly reisagh

1. Nomadic or Fully Mobile Pastoralist

These practice pure transhumance, with no permapiane of

residence and no regular cultivation. They andrtli@milies

move with the herds, generally in a southward dinacduring

the dry season and moving back during the raingyThave
average herds of about 80 — 100 head of cattlehegaith some
sheep and goats (20 — 40). In the search for gyaamd water,
areas of tsetse fly infestation and other diseasegavoided; their
movement is also determined by the location of lardtaming

communities which provide crop residues for grazag well as
markets for sale of produce and purchase of eséemteds.

2. Semi-Nomadic or Less — Mobile Pastoralists

In contrast have a permanent place of residenceenthe elderly
members of the family stay with some of the statkch as the
Lactating cows. The other stocks are moved awasesrch of
grazing and water for long periods of time durihg try season.
They practice some cropping (often hiring outsidgolr)

although livestock remains their most important remuic

activity. This group generally does not own as meatgle as the
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former group, but all their other practices areisimindeed, it is
claimed that this is a transition stage to fullesgdrisation.

3. The Semi — Settled Pastoralist

These have a permanent place of abode and prastice
supplementary cultivation for food production. Theep smaller
herds and usually only move out in search of ggazand water
towards the end of the dry season. They sometirestmict
temporary shelters, and grow and harvest cropBeabéginning
of the rains before moving back to their home base.

4. Settled Pastoralists

These live continuously in permanent settlemeritgesr round,
and practice arable cropping in addition to livektdusbandry.
Herds are grazed during the day by children ordhivands and
the animals are tethered at night. Some of thesle ddfter stock
for owners who live in the urban areas.

Pastoralist Management In order to survive in a purely nomadic
system, each unit must control enough livestockustain itself. While
many forces have led to the continual process ttiesgent a key factor
is herd size which, either due to inheritance sedse may cease to be
viable economic unit in its own right so that res®ito cultivation is
necessary for survival. However, with allowance enddr a total
dependence on the proceeds of livestock husbamtiythee constraints
of perpetual mobility, the husbandry system holdsdy for both
nomadic and settled Fulani.

The Mobility of Cattle is a Feature of all Extensie Grazing System
At the extreme the pure nomads may move hundre#idasheters and
stay nowhere more than a few days while for thenpeently settled,
the grazing zone may be within say five kilometefrshe camp. For the
latter there are three, albeit indistinct, phaseshe year. During the
growing season the herds are kept off the cropslandlarge units.
Immediately after harvest the cattle are put igraze crop residues; this
is often, but not always, by arrangement with taemers. As the dry
season progresses the herds; are progressivelyslgat for grazing,
smaller units being better able to seek out andseitsmall patches of
grass, crop residues, etc. in some areas thersapaation of the ‘wet’
animals; (cows and calves) and cows that are iadvanced stage of
pregnancy, which are left behind in the ‘Mashekaripermanent place
of abode while the rest of the herd is moved owdarch of feed. The
wet herd is grazed in areas like the fadamas (@ieplains) that have
good dry season supplies of forage and water.
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A close examination of the traditional pastoralssitstem reveals a
stronger emphasis of milk production than beef, #mel system of

management that ensures all year round supply kf fram the herd.

Milk is a major source of income for the family’aydto day needs, and
women attend markets daily in order to sell ther soilk (nono), butter

(mai) along with millet or sorghum ball (fura); thara is sold with the

nono mixed by the vendor and is consumed on thé. $pousehold

heads also attend market regularly and the tragaitern leads to a
natural affinity between herd movement and thetlooaof markets and

population centres.

In conclusion, it should be stressed that the gdneoncept of the
traditional grazier as a nomad who cannot settlassdisappearing. The
picture that now emerges is that between 40 — 5@qet of traditional
Fulani graziers are settled, another 20 — 30 petr @& estimated to be
semi-settled, whilst only about 20 per cent nowainin the traditional
nomadic system of production. This is significaot it means that the
often stated constraint that nomadism has on intiiog) technology to
the cattle industry does not apply to over 50 gert of cattle owners.

The Modern System

The introduction of semi-intensive and intensivethnes, modeled on
those successfully employed for beef and dairy gwctodn in
agriculturally advanced countries, is largely coafl to government,
parastatals and institutional research farms. Td@ymenced with the
establishment of a number of governments Livestagkrovement and
Breeding Centres (LIBC) in different parts of treuntry during the late
1940’s and early 1950s. This trend continued i@ 1960s and has
attracted the attention of some farmers in thegpeivsector, who, in
corporative groups or as individuals have startetkech farming
enterprises. These mixed farming operations haveedapopularity
amongst the educated groups (retired public sesyagit) who are
taking advantage of the Federal Government's emrgmment of
agricultural production through the provision of aganteed credit
facilities. Though initially influenced by Fulaniystems cattle
production on these units has some element of ajgeation into beef
and milk production whereas in the traditional syst both are
complementary products of the cattle industry.

Beef Production The establishment of beef cattle ranches hasntake
place mainly in the Guinea Savanna zones. The esnate stocked with
indigenous cattle breeds such as the Gudali (SakatioAdamawa), the
Bunaji, and in the ore southerly areas the trypalecdnt N'Dama has
been introduced along with the Ketuku or BorgawleeaManagement
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plans on most ranches have included provision dérestve range
grazing, sometimes undersown with legumes, witbcalions of 3 — 4
hectares/animal in the Southern Guinea to 4 — Gahesfanimal in the
Northern Guinea and Sudan Savanna zones. Some eofatiches
provide improved pasture areas of about 0.125 im&drfor dry season
feeding (Upper Ogun Ranch in Oyo State) or maizegass silage also
for dry season feeding and feed lot operations (VeolRanch, Niger
State). Mineral salt licks are provided in the padd and all year round
watering from dams and bore holes. Deworming amgivation against
the major cattle diseases are carried out routireyl cattle dips are
provided for control of ectoparasites, particulargks, some recording
has been carried out but because of the inconsisterth which this

has been done, it has not been very easy to uthigse records in a
meaningful evaluation of technical and economidgrerances.

A ‘Steer Fattening Unit’ scheme was introduced fmall-scale

producers in the Derived Savanna areas of the adt&h Region in
which, under a system of continuous bush grazirty ailequate water
supply, mineral salt licks and facilities for tidontrol and deworming
possibility of profitable beef production using ggnotolerant breeds
and crosses was investigated. This idea caughtithnmany farmers in

the area, and has continued with modified aspefctheo scheme and
today a good number of them fattern steers for Iyupp slaughter

houses in Ibadan and other urban areas. A recgatreqtly successful
development along these lines is the Smallholddtefimg Scheme
introduced by the World Bank Assisted Livestockj@coUnit (LPU).

Feed lot fattening of yearling bulls steers on angwrcial scale was
introduced into the Nigerian beef industry aboulexade ago on the
Mokwa Cattle Ranch. A significant development whaes introduction of

sugarcane molasses from the Bacita Sugar Factryha fattening diet

in late 1972. The fattening programme was planpetbincide with the

end of the sugar cane harvesting season, so tigd lguantities of

molasses would become available for feeding duhegong dry season
period of November to April.

The bulls and steers were purchased from the ipadit herds as
yearlings aged 18 — 24 months, predominantly SoKatmlalis with
some Bunajis with average weights of 200 — 240 Kbey were
guarantined for 30 days during which they were wated for CBPP,
anthrax, and proplylactic treatment with ‘Berenil’against
trypanosomiasis, as well as drenching for worms apthying for
ectoparasites. Therefore, they entered the feedhth two-week
adaptation period on the molasses based feedingeedsroup fed,
each animal received approximately 3 kg molassdgy 8ottonseed, 5
kg grass/maize silaggtusad libitum supply of salt licks and water. Over
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a- three-month fattening period, the animals awei2@p kg live weight
at average, daily gains 682 gm. The dressed casassre marketed
through the cold stores and supermarkets in urkatres of Lagos and
Ibadan.

Although the records indicate substantial improvetmen the physical
performance of the indigenous breeds under the mamkecompared to
the traditional system of management, it is penin® note that the
different models of the modern sector taken togetindy account for a
very small percentage of the National Herd and tbentributions to the
beef market is therefore correspondingly small.

Milk Production : Milk production under the system of management is
confined almost exclusively to government or ingittnal experimental
farms. The dairies are generally located withinyeasrketing distance
of consumption centres, and attempts have been nadarganise
dairying countries. Herd size varies from 30 todsOthe experimental
stations and from 50 to 200 on the ‘urban’ daiogerated by various
State Ministries of Agriculture. The animals araibed, milked by hand
and/or machine, and the milk is usually processddrb distribution to
consumers. The animals are maintained on cultivgi@stures with
supplementary concentrates, and standard milk dewprs practiced on
most farms.

Although milk production per animal under the madsystem has been
substantially higher than that obtained by tradaioproducers, the
results have not been very encouraging when cordpaiiéh their
counterparts elsewhere. Low performances have aebuted to poor
management resulting in low pregnancy rates dysotw organisation
of the breeding programme especially heat detedtioAl, long calving
intervals, short lactations, and little attentiam ialanced feeding in
terms of concentrate or forage use. In additioarghiiended to be very
little selection of stock at the time of purchase.

In terms of increased milk production in their onght, the contribution
of these dairies has been insignificant and thexe acurred high costs
and considerable manpower demands. Although itdcbalargued that
their role is as research and development certtrisscould be justified
if their breeding and production objectives areetidly defined and
satisfactorily implemented along with the genermataf records from
which objectives evaluation of performance can laglen in most cases
this has been the case.
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3.3 Major Production Constraints

Feed Supplies The provision of feed that is adequate both iamgily
and quality are available all year round countteebe one of the major
problems of cattle production in Nigeria. Commumahzing of the
natural range is the primary source of nutrientpseqpented by crop
residues during the dry season. Feed supplies gluhe latter when
natural vegetation becomes rank and unpalataldepaticularly acute
and is aggravated by an imbalance between stodldte and range
carrying capacity. A consequence of overstocking sgh incidence of
erosion and a reduction in the capacity of suchsate produce feed in
the following growing season. This is the case anynof the country’s
high cattle production areas (e.g. Mambilla and B&dateau) and
becomes extremely acute in the Sahelo-Sudaniannsakiaecologic
zone, where the dry season is often long and severe

When it is prolonged for more than a season, astiasase during the
Sahelian drought of 1972 — 74, considerable logsemimals usually
result. Apart from the drastic reductions in praduty of the surviving
stock, some impairment of the reproductive funchosy result as well
as a general lowering of the animal’s resistanatidease.

Expanding arable cultivation is further limitingetmatural range area
that is available to the livestock owners and i83.% programme of
establishing grazing reserves was initiated intsengt to secure a year
round source of forage feeding for the traditiohatds. The reserves
were to provide infrastructures — water, accesdsoand centres for the
provision of inputs such as feed supplements andemals licks.
However, the grazing reserve programmes have noviged the
expected solutions to the feed problem of the ti@thl herds, and
further review of their function and developmentaguired.

A supplementary feed programme was also initiadorevent the

seasonal weight losses resulting from low qual#gybge and from the
long distances trekked by the animals with thendi@t risks of disease
transmission and parasitism. It was also seen astampt to encourage
settled animal production among the traditionagditock producers. The
first attempt was in 1962/63 by the then Northeigdda Government
under the ‘Fulani Amenities Programme’ aimed atrodticing

concentrate feeding to cattle to reduce loss irghtegspecially during
the peak of the dry season. The subsidy elemetiteoprogramme was
to be phased out over a 6 year period by which 8toek owners were
expected to recognise and appreciate the bendfissigplementation.
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The supplementary ratio took the form of equal gaftgroundnut cake
and cotton seed cake, 2% common salt plus misatalicks.

The scope of the programme has since been broadenkdedesigned
to demonstrate to the traditional livestock prodscéhe economic
benefits of feeding supplements such as hay, groitndottonseed cake
etc. Observations however indicate that the prograrhas not had the
desired effect due largely to inadequate and umyimistribution of the
supplements. To some extent poor infrastructureilities (transport,
storage) and lack of personnel have been respensibthis and has led
to poor coverage of the remote areas along witbnsistent supply. An
imbalance between demand and supply has encourageesirable
commercial exploitation, and there is evidenceroirereasing shortage
of the major ingredients used in the supplementatip formulations in
the last few years.

Breeding: Breeding programmes to achieve improved milk &mda
lesser extent meant production, have adopted tleeving approaches:

a. crossing indigenous cows with bulls (naturally or Artificial
Insermination (Al) of higher producing exotic breedhainly the
Holstein — Friesian and to a lesser extent the Br&wiss and
South Devon cattle.

b. importation and maintenance of purebred exotic $ierd

Achievements in both approaches have so far bepaitied due largely
to lack of a properly coordinated national breedoadicy programme.
Cross-breeding has not followed clearly outlinegeotives; rather some
form of upgrading has been done but there is nmitiefevidence yet as
to what stage this upgrading should be stopped.eprdriuctive
performance of cows is an important consideratidrenvassessing the
achievements of breeding work already carried simice this trait is
correlated with milk production. Data from both Ageand Vom which
showed large variations in all the traits, indicatkat little culling had
been practiced. The long calving intervals recomt&y be due more to
management problems, particularly heat detectiah @mompt service
especially where Al is practiced. Faulty feedings halso been
implicated, as well as the lack of regular pregiyacitecks as cases of
ovaries were quite common in some of the herds.

The conclusions from the experiences of the bregdpproaches on the
government ranches and dairies so far, are:

a. that there are possible benefits in crossbreethnigthere must be

well-defined national objectives for milk and b@ebduction and
a well organised Al programme. Such objectives willde the
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choice of exotic breeds to use and possibly thecgsoaf such
importation

b. the programs should be clearly spelt out so assare continuity
in execution and a continuous evaluation of achrears

C. the pioneer or pilot urban dairy projects have mauaene
contributions to our knowledge of the problems omenercial
milk production in Nigeria. They therefore remain ugeful
component in our attempts to establish an organidaily
industry in the country

d. there is now sufficient technical base on whichfdomulate
guidelines for the management of existing and psefacstations
for commercial dairy and beef breeding and produncti
operations

e. given such condition, it should be possible wittiia next decade
to extend the benefits of these programmes to asere
productivity of the national herd.

Disease The important epizootic diseases of cattle inexi@ include

rinderpest, contagious pleuropneumonia, foot andutmodisease,
anaplasmesis, babesiosis and of course trypanossmidsese diseases
limit production in cattle wherever they occur. Iparticular,

trypanosomiasis has rendered millions of hectafdsnol unsuitable for
cattle production. Dematophilus has become imporaarticularly

among the imported stock on government dairies amengst the
indigenous breeds, particularly in the higher adle areas of Jos,
Mambilla and Obudu Plateaux. Foot and mouth dissagkso assuming
importance with the increase in importation of exatattle. Mastitis is

also known to be assuming significance especiallyview of the

increasing emphasis on commercial dairy developme@&mtk-borne

diseases, such as heartwater, babesiosis, anagikisane especially
important in imported cattle herds.

Although some progress has been made in the diegand control of
some of these diseases, those remaining constitptgential hazard to
cattle production in Nigeria. Not much headway bhasn made against
such as coetaneous streptothricosis, heartwatarelwsis, tuberculosis,
vibrosis, and mastitis, most of which may result imtya from
bacteriological infection. There are also nutriifrioxic, metabolic and
organic diseases. Together these reduce the pratduci the national
herd, although their effects may not be as telhisgthose of the major
epizootic diseases.

Land Tenure: The trend of increasing settlement by pastoraiadtle

owners, which has occurred over the last decadepeaattributed to a
number of reasons:
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. The Sahelian drought of 1972 — 1974 which seveaaéBcted the
crop farmers, also indirectly affected pastoralifbs apart from
feed shortages for their stock it also upset thetqpalists ability
to get food in exchange for milk and milk produclis forced
many to cultivate crops for their own consumption.

. The need for a national, state and LGA identitytipalarly the
struggle for ethnic recognition was more emphasihadng the
last decade than ever before, and has provideddditicamal
motivation to settle.

Despite the trend however, land tenure remains prnabstacle to

development for the grazers do not have securgithdil rights to land.

For with very few exceptions, right over a land,etler cultivated or
uncultivated, is already claimed by the traditibpaettle communities
practicing crop cultivation. As a result, the pmse of settled pastoralist
iIs accepted as a concession rather than a permtmeme, and rarely
extends beyond the area of crop cultivation exe@ft regard to the

traditionally recognised rights of communal rangeazgng. In such

cases, the grazers have neither the opportunitjnnentives to invest in
land improvement so that they are unable to redhsefull potential

benefits that settlement should allow. This remansritical issue in

cattle development in Nigeria, the implicationswafiich are outlined

below.

3.4 Strategies for Improving Cattle Production in Ngeria

The Situation: Communal grazing of the natural range is the anm
source of herd nutrition and there is an inverdatiomship between
actual stocking density and range carrying capaditys is largely due
to the incidence of tsetse fly which requires daserdegree of humidity
to survive so that infested areas have relativelydgrainfall and a high
natural forage growing potential. Serious oversitogkoccurs within

these areas of cattle concentration to the extettrhalnutrition is the
single most important disease affecting cattle igelNa at the present
time.

The fact that overstocking occurs is a functiorboth communal land
ownership and the propensity of cattle owners trease their herd
numbers. Various reasons account for the latteludimag prestige,
security and the frugal demands of cattle ownersé&sh income other
than that required for the welfare of their sto€kis notwithstanding,
there are two overriding factors which must be Bammind.

. Provided that mortality is less than inflation aheé demand for

cash income is low, it is economically rationalltoild up herd
numbers rather than increase off-take
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. Even if overstocking is a generally recognized probamongst
cattle producers, no one producer would be encedrap
destock without the assurance that other produsensld not
build up their numbers to fill the vacancy thasthiestocking has
created.

In consequence of the above, herd numbers, evemems of serious
overstocking, continue to rise partly as a restihaiural herd increase
but possibly, due to in-migration of herds fromgidouring countries.

The effects of overstocking are that the carryiagacity of the range
itself declines, herd productivity deteriorates ® level that

counterbalances or exceeds the effect that theasorg herd numbers
would otherwise have on offOtakem and nutrition drees such a
limiting factor that the opportunity for raising rde productivity by

means of other technologies, such as veterinary gedetic

improvements is very limited.

The Options To a large extent, therefore, production improeats
from increase in the national herd will only maaéred if:

a. The areas of cattle distribution are extended eitlyecontrol of
the tsetse fly, chemotherapy or a wider use ofangolerant

breeds

b. Natural range production is supplemented by useus€hased
feeds, or

C. Natural range production is improved either by colfed grazing

(which would generally imply some stratification dhe
transhuman pastoralist system) or, more importarttlyough
pasture and forage production.

Nutritional Improvements

Extending the Range Area While significant progress in physical
control of the tsetse fly has been made, eradicasi@xpensive and can
induce undesirable environmental changes wheneitientque is based
on persistent toxic insecticides.

Control procedures are also becoming increasingigeraomplex as the
fly free front moves southwards.

Chemotherapy is effective in areas of medium to teatse challenge
but correct dosage and regular application aress#es which poses
considerable organizational problems when appledatge numbers;
incorrect or indiscriminate drug usage also rumsrisk of certain strains
of trypanosomes becoming resistant to chemotherBpy alternative of
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using trypanotolerant breeds faces a severe an@énsi@ supply
problem since most of the breeding stock would nieede imported.

Although the productivity of trypanotolerant breesigh as the N'Dama
have been shown to be comparable with that of Zethish have a
much larger body size, their importation is benafionly in terms of

improving domestic meat supply rather than resglvime problems of
Nigeria's significant cattle population which is %®6Zebu unless a
crossbreeding programme with N'Dama bulls is cdrrieut over

successive generations. Importation of these braksdsrequires a high
degree of organization and control for their totee does not make
them immune to tsetse challenge.

During the last decade there has been a signifioaidl-up of cattle
numbers in hitherto regarded tsetse infested anethe Middle Belt due
both to the pressures of overstocking in more molyhareas and to the
natural control of the savannah species broughtutabmy rising
population pressure and expanded settlements. Taerains, however,
a considerable risk of severe trypanosomiasis problif cattle numbers
were substantially increased in these areas witheurty preceded by a
formal tsetse clearance programme.

Supplementary FeedsThe use of supplementary feeds must be viewed
to a large extent as a short term solution and @sny case constrained
by supply. It does not address the root cause @frstecking and
therefore does not prevent the continual degradatiothe range that
overstocking causes. Agro-industrial by-producte @m very short
supply in the context of national herd developmanig that which is
available is to a large extent already accountedTbe prospects of a
domestic grain and vegetable protein surplus beagnavailable for
conversion into cattle feeds is extremely doubgialticularly when
account is taken of the demands which the moreieffi monogastrics
are also likely to have on feed supplies. For tinminant group, the
economic and foreign exchange implications of usimgorted feedstuff
to supplement the national range are highly disathgeous.

Notwithstanding the above, agro-industrial by-praduhave a major
role to play in specific development schemes anérgithe constraints
on national supply it is important that mechanisresintroduced which
will encourage their most effective use.

Thos would include directing available supplies aoss those classes of
livestock which will generate the most significamipact on production,
and also ensuring that priority is given to catleners who are to
receive an integrated package of technological avgments, the
benefits of which would be severely constrainednaglequate nutrition.
These opportunities are expanded later in the tepor
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Range Improvement Various possibilities exist for improving the
carrying capacity of the natural range. These ohelintroducing grazing
practices which are in harmony with the agrononmharacteristics of
natural range species, stratifying production iattorm which exploits
the comparative advantages of different agro-eccédgzones, and
planting improved pastures to replace the natuealge species.
Considerable problems however are encounterederagiplication of
this technology to the pastoralist cattle ownerstFand foremost is that
to be effective requires control of both stock mueats and stock
numbers and the record of success in both of tleparticularly not
encouraging. Pasture improvement faces the addiltipmoblem of
seasonality of production and the need to eithe&iserve wet season
surpluses to meet the critical shortage of thesggson or to use pasture
species with the ability to produce green foliagahe dry season, the
former, in the context of pastoralist units on twnmunal range, is
extremely difficult to apply.

Land Reform: While the ability of the pastoralist communiti¢s

exercise traditional control measures on numbermodement of cattle
should be fully exploited, the record of succes®xtremely poor. It
must therefore be anticipated that under a systemommunal land
ownership cattle owners will wish to maximize thaerd size rather
than optimize returns to land. Without an incenfioethe latter, which
would require fundamental land reform, all measuoesmprove herd
nutrition must be considered partial or short tersolutions.

Furthermore, in the absence of individual incerstive invest in land
improvements, rangeland development will dependvihe@n public

sector services which will further limit the scofoe development from
the standpoint of manpower, finance and logistasstraints.

To date there has been no progress on land refdmohwoffers any

means of resolving this pressing problem for catgd@elopment. This
subject will be further pursued later. But the ndedgovernment to

seriously address this issue must be continuoustgsed. In any event
however, progress will be a long term undertaking ¢ghe scope for
improvement within the existing tenure system ntgsexploited.

Other opportunities

Genetic Improvements Compared with twelve indigenous breeds
under similar management, the Bunaji is above aeeran main
productive traits.

However, the breeding programme at Shika betwee&t® Ehd 1959

which has as its main objective an increase in tyepetential for milk
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production of Bunaji, gave an annual increase &f an— 1.5 per cent.

Exotic breeds usually have a higher genetic pakmtian indigenous

breeds: Table 1A and B shows the yields of impoated of cross-breed
cattle at various centres in Nigeria indicatingt tite first cross of Zebu

with Frisian could potentially double milk yieldh& results achieved so
far underline the possibilities of increasing proiile performance

through crossbreeding with a well organised Al progne.

Improved genetic potential however will not be izad if other factors

of production are in limited supply and exotic legparticularly as
purebreds, are generally more susceptible to diseelmatic and

adverse management practices. Since the loweriggruéntial of local

breeds is in most cases not fully utilized becanfseadequate nutrition,
genetic improvement will only be applicable to ar@#ere these more
fundamental problems of production have alreadynbseccessfully

resolved.

Veterinary Improvements: While nutrition may be regarded the most
important livestock problem in Nigeria today, it essential that
development package is implemented within the fraonk of a
comprehensive veterinary health programme. Vetgrirs@rvices are
also in high demand and have affected a highergptiom of livestock
owners than any other development component; weatgritechnology is
far more advanced than production technology atenefits are more
immediately visible to the livestock owners.

Production technology must therefore be extendedinvan integrated
package in which disease prophylaxis and treatmenkey component.

Pregnant Cow Recovery

Considerable improvements could also be made itdibgi up the

national herd by culling of unproductive stock aitkrnative stock and
altering the ratio of adult males: adult femalesnir the current
estimated figure of 1; 1. 25 to about 1: 20. Adxfiil contributions to
the buildup of the herd can also be expected frasncaessful salvage
programme of pregnant cows bought for slaughter. tkin basis of
surveys carried out in Zaria and Kaduna areas. ABOQ pregnant cows
are slaughtered monthly in each of these areaga8mver the country,
such losses constitute a major constraint tot theesement of a rapid
buildup of herd numbers and the growth of the matidverd.
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4.0 CONCLUSION

Improvement in cattle productivity lies in identifig the cattle resources
and opportunities available and applying technkcaw-how to harness
the resources for ameliorating the constraints.sTiki the import of
learning this unit. For instance, selection of wundiial animals and
breed, and optimal exploration of feed resourcese Haeen combined
with effective implementation of policy and heatttanagement to bring
about tremendous improvement on the supply of dnpnaducts by
nations like India, and recently Kenya is headimg $imilar feat.
Nigeria seems to have the potentials to attaindri¢ggvel of productivity
faster compared to many developing nations.

5.0 SUMMARY

The study unit focused on cattle resources of Nagas an important
segment of the livestock sub-sector contributingdgoand services to
the national economy. It potentials of industryattain optimal supply
of these values are being constrained by a nunfbfactors, which can
be improved upon if strategies and efforts are fodlyedeplored by

individuals, government and institutions that tbget form the

stakeholders.

6.0 TUTOR-MARKED ASSIGNMENT

1. Identify two breeds of cattle with potential for dfeor dairy
production. Describe each breed under the followpants:
ecological adaptation, physical features, perforreanand
productivity characteristics.

2. What factors are underlying the presence of sevesalagement
systems of cattle?

3. Give account of distribution of cattle in the eaptmal zones and
changes in the distribution accompanying the season
4. Enumerate the management systems for cattle prioduend

discuss one you considered amenable to adoptioquick and
far reaching improvements.

5. Recommend a set of production strategies for deusjoa beef
cow-calf enterprise in one of the North Centrat&aGive some
economic benefits of your recommendations.
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1.0 INTRODUCTION

Recent estimate of sheep production in Nigeria putaber at about 22
million. The production objective for raising sheepessentially for
meat supply and for some socio-cultural intereBteeds of sheep found
in Nigeria seem to be more adapted for meat ratie@n wool. The
socio-economic importance is reflected from a synwhich indicated
that out of about 82 per cent households foundetpKivestock, 67 per
cent own sheep. Each household has between 3 sbeHp. Production
of sheep is mainly forage-dependent and represantsimportant
segment of the Nigerian national livestock resosircés numerical
strength implies widespread distribution in all legical zones of
Nigeria, where sheep demonstrate adaptation to eim@ronment,
hardiness, profligacy. These characteristics enahkep to generate
diverse animal products, employment and forms a noodity for
internal and sub regional trades in Nigeria and t\ésca.

2.0 OBJECTIVES

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

. describe origin and distribution of sheep

. identify breeds of sheep in Nigeria and their re&aproductive
performance

. explain principles of sheep production

. describe methods of stocking and other generalciptes of
sheep production

. explain and possibly apply feedlot fattening of rasna source of

generating income.
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3.0 MAIN CONTENT

3.1 Breeds of Sheep in Nigeria

Breed Characteristics for Selecting Sheep
There are four main breeds of sheep in Nigeria.s&hare the West
Africa Dwarf, Yankasa, Uda and Balami. All are lyaiypes.

The West Africa Dwarf sheep is a small, short-legaimal found in
the humid zone of southern Nigeria. Animals varycwat color but
black predominates. The males have horns while lEsvae hornless. It
is the smallest of the Nigeria breeds, with a mebody weight of 18 to
25 kg. Because the breeds thrive in areas thatheaweily infested with
tsetse fly, it is considered to be tolerant to &nypsomiasis.

The Yankasa sheep is the most numerous and is fibwadghout the
Guinea and Sudan savanna zones. It has a preddiyindnte coat
colour, with black patches around the eyes, eargzha (nose and
mouth area) and hooves. Mature rams have curveashamd heavy,
hairy white mane. The females are hornless. It fimelooking breed,
hardy and of medium body size. The adults reaclghigiof 30 to 40
kg. It adapts well to intensive production and lsaselatively high
growth rate.

The Uda sheep is a large, long-legged breed withnaex facial profile,

found in the Sudan savanna zone, especially ilNtréh-western part of
Nigeria. It has a characteristic pied coat coloattggn of an entirely
black or brown head and fore quarters and whitd-uarters. The ears
are large, long and droopy. Mature males have heimte females are
normally hornless. The breed is particularly abdtedxtensive grazing
and is renowned for its trekking ability. Matureiraals weigh 35 to 45

kg.

The Balami sheep is the biggest of the Nigeriarephiereeds and is
found mainly in the drier Sudan and Sahel Savaomngz It has an all-
white coat. Mature weights of 40 to 50 kg are comntexperience has
shown that the different breeds of sheep are adatd perform best in
their specific ecological zones. Because of theatians in the amount
of rainfall, temperature and relative humidity, afi which indirectly
affect performance, farmers are advised to raisesehbreeds that
predominate in their ecological zones. Thus, wthikeYankasa and Uda
are suitable for the Guinea and Sudan zone. Thed YAfesan Dwarf
and Yankasa breeds should be raised in the hummestFand Derived
Savanna zones.
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3.2 Stocking and Production Practices for Sheep

Procuring Foundation Stock for Breeding

Ideally, foundation-breeding stock should be pasdd from reputable
sheep breeding farms or government Livestock inyasbn and

Breeding Centers LIBC so as to be certain of tpanty, high genetic
quality and freedom from diseases.

Unfortunately, such sources are too few at presedtwhere they exist,
the number of breeding animal available for salemged. This leaves
the open market as the main source of breeder gwo¢&rmers.

In purchasing animals from the market, major cagisiion must be
given to the animal’s health, age and physical apgpee. The behavior
and posture of an animal are reflections of itdthestatus. Age can be
determined from the number and size of teeth. Toerethe farmer is
advised to:

a. Buy animals that are free from obvious diseaseh sisccatarrh,
diarrhea and skin diseases. Also ensure that, #niana free of
ectoparasites such as fleas and ticks on theiebodi

b. Avoid animals with physical defects such as lamsn@galk the
animal around to find out, blindness and malforovai

C. A lean or stunted animal should be avoided. Buy ahért, fine-
looking and active animals with bright eyes ane fooat.
d. Ewes (female sheep) should be between 1.5 andr8 gkage.

e. A -1.5 to 2 year-old sheep has two broad (big) reg¢neeth, a -2
to 2.5 year-old has 4, while those aged about 3syleave 6 big
teeth.

f. Buy in small batches from many markets in differlcglities so
as to have animals that are as unrelated as pesaidl to have
genetic variety in your foundation stock.

Initial Health Precautions

A number of health precautions should be taken rbefotroducing
newly purchased animals into your farm of flock.e$a precautionary
measures are aimed at preventing the introductiosiseases into the
farm and also to improve the chances of survivaloir newly purchase
stock.

It is good husbandry practice to have an isolared away from your
main flock where newly purchased stock can be ouiiswed for a month
before introduction into the main flock. Adequated, water and shelter
should be provided in the quarantine area.
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Recommended treatment for a one month quarantinedp@are as
follows:

. 15t day: Give prophylactic antibiotic treatment for 3 days

. 4" day. Give broad spectrum anthelmintics and coccidtosta
treatments. Coccidiostat treatment should contfou& days.

. 7" Day: Give tick-bath against ectoparasites.

. 28" day: Repeat treatment with anthelmintics and alsoaefee
tick-bath. Trim overgrown hooves
. 30" day: Animals can leave quarantine to join the maicKlo

In the humid zones of Southern Nigeria where PP&st@pdes petit
ruminants, a disease of sheep and goats also kaswkata”) may be a
problem, the following vaccination schedule shobédincluded in the
quarantine procedures outlined above:

Recommended treatment for a one month quarantinedp@are as
follows:

. 15t Day. Give prophylactic treatment with hyper-immune PPR
antiserum (raised in cattle) subcutaneously (4 onlf@ill-grown
adult).

. 10" day: Give TCRV vaccination against PPR (one cattleejios
subcutaneously in the neck region above the shouldgfecourse
initially, when starting a sheep farm you will anly require
assistance from a veterinarian or trained persotmehrry out
these procedures but except for the vaccinationwidibe able
to carry them out routinely yourself from then on.

3.3 System of Sheep Production

Intensive sheep production aims at obtaining twobiag per year and
achieving high growth rates. Breeding and repradaoctnanagement
should therefore receive proper attention. Thi®ives the adoption of a
number of simple, yet highly essential practicesedaon knowledge of
the reproductive physiology of sheep. To start wiik good husbandry
practice to separate male and female lambs aftanwwg and to raise
them in separate opens or buildings this will prévdiscriminate

breeding and facilitate breeding during specifidgus of the year. Male
lambs attain breeding age at about nine monthsewfieinale lambs

attain breeding age between five to eight monthgever rams should
not be used for breeding until one and half yeags when they would
be more efficient in serving more females due tatgr development of
their sperm reserves. Likewise, female lambs shaidd not be bred
until they are nine to twelve months old when thaly be big enough to

carry a pregnancy with less difficulty it is goodagptice to replace
breeding rams with newly selected ones after eagbding season or at
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the least ewes may however remain in the breedoads for four to six

years to lambs by older ewes. Rams to be seleotedréeding should
preferably have been born as twins (only one menolbex twin pair

should be selected to high body weight at weanimd) €ix months. A
minimum of six rams should be used in a flock oé drundred ewes to
minimise inbreeding. Breeding ram should be givetidys feeding from
at least six lambs by older ewes.

Rams to be selected for breeding should preferbale been born as
twins (only one member of a twin pair should belested to minimize
inbreeding) and should be from among those thainatl high body
weight at weaning and six months. A minimum of saxns should be
used in a flock of one hundred ewes to minimisedaading. Breeding
rams should be given better feeding from at leiastveeks before they
are intended for use. The estrous cycle in she&f te 17 days and the
duration of estrus is one to two days. Means thatetwe will accept to
be mated by a ram for only one to two days in eadte of 17 days this
is the estrus or heat period. Ewe will normally lete (that is, produce
an egq) shortly after the onset of oestrus (abéuhdurs later) when
breeding the whole flock by introducing rams forpariod (flock
mating). The breeding rams should be left withdke flock for six to
eight weeks (equivalent to about three oestroukesyto ensure that all
ewes are bred. They should be withdrawn aftergérsod. Rams should
be joined to ewes for breeding as from two weelterdambing the
ewes will still be nursing their lambs at this salgut this does not
prevent them from getting pregnant if lambing egterover several
weeks the ewes can be separated for rebreedingtechds according to
their lambing dates.

Ewes may be synchronised for breeding about twibreme weeks after
lambing, using progestagen sponges. Synchroniséahps to reduce
the spread in breeding dates and slightly shottemsebreeding interval
(period from lambing to subsequent conception)vaé® The treatment
is simple and consists of vaginal insertion of @megestagen sponge
per ewes for 12 days within two to three weeksrddtmbing. In order to
improve ovulation rate breeding rams should beduced to the treated
ewes two-day before the sponges are withdrawn, ngnatvill not
commence until after the sponges. Oestrous is lyssiiead over four
days after sponge removal. Non —pregnant eweslyseéalrn to oestrus
16 to 21 days after sponge withdrawal.

Gestation period or pregnancy duration in shegbaut five months or
152 days.

Ewe failing to lamb on two occasions, those wearamgbs of poor
weight and old ewes (above seven years) shouldubiedc(that is,
removed from the breeding flock).
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Nutrition exerts a big influence on reproductivefpemance in sheep.
Under-nourishment during late pregnancy may causgnancy toxemia
(a metabolic disease), low birth weight of lambd aoor lamb survival.
Under-nourishment during lactation and rebreedingy mesult in
depressed lactation, delayed oestrus, lowerethibon rate and poor
fertility. Poor nutrition at this period also imases lamb and ewe
mortality rates up to weaning, and in addition,ultss in lowered
weaning weights in lambs that survive. Under goadrition and
management, at least 80 per cent of ewes mateddslaoob with about
25 per cent of the ewes producing twins.

Identification of individual animals facilitates mga breeding operations
such as selection of replacement stock and inulie@ of unproductive

animals. Metal or plastic ear tags are ideal fas fhurpose but where
these are not available, wooden tags with numbarggd on them may
be hung around the animals’ necks. Such identiinahelps proper
record keeping.

Feeding

Sheep must be adequately fed for optimum performancor feeding is
one of the major factors limiting productivity. Essially, feeds contain
energy, protein, fibre, minerals, vitamins and wate

Energy is present in feedstuffs in the form of ctwyarates, fats and
oils. An animal must have sufficient energy to naim its body
functions and produce meat and milk. Grains, meksand brewers
dried grains are good sources of energy.

Proteins are essential for the repair of worn @mstes and the building
of new ones. Young and nursing (milking) animalsparticular need
proteins. Oil seed cakes wheat offal and legume ljlagrawa) are good
sources of protein.

Fibre is made up of cellulose. High fibre feeds @mmonly known as
roughages .Ruminants extract energy from fibroadse

Minerals and vitamins are essential for body fumtdi and health of
animals. Although all feedstuffs contain some antafnminerals and
vitamins nevertheless mineral salt licks, bone naeal local rock salts
are major sources of these nutrients and shoul@daoed to locally
compounded feeds.

Water is essential for the maintenance of body tatpre and
functions therefore water must always be availadbi@nimals.
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The most commonly available feedstuffs for live&tos Nigeria are
roughages (grasses legumes, browse plants andesmues), oil seed
cakes (cottonseed cake, groundnut cake and palmelkeake), molasses
wheat offal rice bran, dust (local bran) and bresagated grains.

Roughage is the cheapest feed for sheep being antsirthis can be
derived from rangelands (natural vegetation), spagtures fallow lands
and crop residues. For an intensive sheep produsiystem, pasture
establishment is a good investment, as a well-Bsield and well-
managed pasture will provide good quality feed stiregrasses and
legumes or hay). This will considerably reduce thmount of
concentrate supplements and hence the productiat. @ well-
established and well-managed pasture can suppotd 29 sheep per
hectare under grazing in the wet season and 54b&6p per hectare in
the dry season. The quality of pasture deterioretesiderably during
the dry season, often requiring supplementatioh waincentrate feed.

The amount of concentrate to be utilised will ldygdepend on the
quality and quantity of roughage available. A rafehumb guide is to

allow the animals to graze for at least 6 hour$ydaibe given 1.5 kg of
good quality hay per head per day. In additior,dhimals should each
receive 0.2 to 0.5 kg concentrate supplement pgr Haves in late

pregnancy and nursing animals should receive tlghehi level of

concentrate.

Concentrate feeds for ruminants are now marketedtopwide in 25
or 50 kg bags. It may however be cheaper to conghoour own
concentrate feeds. Examples of 3 formulated ratamesgiven in the
section on feedlot fattening of sheep.

Sheep require two to six litres of water per dagpehding on age,
physiological status, and type of feed and ambientperature. Both
water and mineral salt licks should always be awdd to the animals.

Housing, Equipment and other Facilities

Housing is an essential requirement for intensikieep production.

Apart from providing overnight shelter and secumity the animals it

also provides protection against rain and cold. ditay also enhances
close supervision of the flock. In short, provisminhousing leads to an
overall improvement in the performance of the afsma

Sheep houses need not be elaborate and can vaéypdanfrom a low
mud-wall building with thatched roof, through cagaied iron walled
building, to brick or block housing. Such housingpsld be located on
well-drained soil and should be well ventilatedaimid dampness. The
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floor can be cemented or made of rammed earth.flBloe should be
easy to clean and should be covered with suitaddieling material such
as straw or wood shavings, which can be changexl firoe to time.

The building may be divided into pens. Floor spaeguirements for
lambs and adult sheep are about 0.4 and % f&spectively. In addition,
floor space should be provided for feed and waitarghs. There should
be a minimum of three pens, one each for male emdle sheep, and a
sick pen. Ideally there should be more pens peddibgi or more than
one building, with separate one for males, femaftesweaners.

A store and a hay barn could form part of the bagdAlternatively, the

hay barn could be a separate structure. A rungenct) made of chain-
link wire, waist-high, may be constructed in fraftthe pens, divided
into at least two sections for males and femaldsoiised in different
pens in a single building.

Water supply can be from a well, tap, and bore bolever. It should be
clean and in sufficient quantity.

Feed and water troughs should be provided in epery either built-in

or moveable type. A rectangular feed trough meagutix 0.3 x 0.15 m
is adequate for 10 adult sheep. Simple feed troeghtd be made by
cutting a drum lengthwise into two halves. If cutimis are used, the
edges should be made blunt to avoid injuries to @henals. Large

plastic basins are better as water troughs as @de unetal drums they
do not corrode.

A foot-bath is required for the prevention and tmeant of foot-rot, a
very common problem with sheep on wet grounds. Mlest common
type is the walk-through type which is a shallownd receptacle. Where
a small number of sheep is involved, a bucket sfrbmay be used.

A dip is an essential structure in a sheep farne Wwhlk-in, short-swim
type is the most common. In this type, the aninmaies the vat through
a walk- down ramp into a deep section of the vaictvltontains the
dipping solution, and swims out. Dip vats are beatle with concrete.
A vat measuring 6 x 1.2 x 0.75m has a capacitypolin 2000 litres. It is
necessary to put a roof over the vat to prevemt fi@dm diluting the
chemical. In small-sized flocks, a 200-litre drupeoed at one end can
be used. The animals are immersed, one at a timehd dipping
solution contained in the drum for about 30 secoAdenapsack sprayer
can also used.
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Routine Health Management

Routine flock health management is very importantan intensive

sheep production system if mortality is to be kapt reasonably low
level. Advice in this regard should be sought fritv@ nearest veterinary
department of the Ministry of Agriculture.

Significant common diseases of ruminants in diffiénearts of Nigeria
are as follows:

. South-west zone: PPR (or kata), pneumonias (viral and
bacterial), trypanosomiasis, helminthiasis, coos, bacterial
infections and ectoparasites.

. South-east zone: PPR, pneumonias, trypanosomiasis,
helminthiasis, ectoparasites, bacterial diseasgsaccidiosis.

. Northern zone: pneumonias, trypanosomiasis, helminthiasis,
ectoparasites, bacterial diseases, ectoparagiiasdisorders and
coccidiosis.

The most basic health precautions are provisioad#quate nutrition
and maintenance of pen hygiene. Animals on lowelainnutrition are
more susceptible to diseases than well-fed oneseBpens should be
cleaned at least once a month and periodically nigisied.
Overcrowding should be avoided. Sick animals shaealdransferred to
a sick or isolation pen for proper veterinary cregeduce chances of
infecting other animals. Newly purchased animalsusth be properly
guarantined before introduction into the main flock

PPR, which is a major disease especially in theéhgoo parts of the
country can effectively be controlled though vaetion.

Helminthiasis and ectoparasites can be controllgd rdutine de-
worming and tick baths. Their importance variesriréarm to farm
depending on grazing management as well as betaeasons. These
diseases are more prevalent in the rainy seasoutinieRodeworming
with anthelmintics and tick-baths with acaricidé®sld be carried out
once in three months during the dry season depgratirthe severity of
the problem.

The farmer should ensure that lambs receive colostifrom their dams
after birth. The navels of newly born lambs shoh&l swabbed with
iodine tincture. Coccidiosis tends to become a lerolin newly weaned
lambs and should be treated against as advised/étieanarian.

In general, it is good practice to do the following

1. Maintain environment sanitation especially in pens
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Adopt good internal and external parasites com@hsures.
Observe the flock closely early in the morning amdther times
for early detection of sick animals

4. Isolate sick animal and seek prompt veterinarynéitie for
diagnosis and treatment.

Keep proper health records and have animals tedtalitopsied.
Keep newly purchased animal under for 30 days #sjime
before introduction into the main flock

Provide mineral salt licks and clean water in paimsys.

Ensure that animals are receiving adequate andd®daration.
Where pastures have been established rotationdbnsy®f
grazing between paddocks should be enforced talawaid up
of parasites on pastures.

10.  Trim hooves and horns when necessary.

wn
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3.4 Feed Lot Fattening of Rams

A major attraction of intensive sheep productiorthe opportunity it

offers for large scale production of rams espegciédir sale during

festivals when they can be sold at very high pri@sfore ‘rushing into

the business however, there is need for carefuinohg if the venture is
not to fail. Important points to consider includeusce of rams,

healthcare, housing, feeding and the market. As¢hmust be properly
taken care of.

Rams for fattening can come from the farm flockray be purchased
on the open market at a time when prices are velgtiow. For best
results rams should be fattened for 3 to 4 monts®re sale. The
buying periods can be timed accordingly. When bgyiams from the
open market the relevant precautions listed ini@@c2 should be
observed. In particular a festival ram should hae#l grown horns and
be free from any deformities which may affect itdbsequent market
value. The rams should be between 1 and 4 yearJ bé&te is generally
a good market for large grown animal. Avoid veryugg and very old
animals.

After purchases, the rams should be quarantinedglwhich time they
should be de-wormed, given tick bath and treatednagcoccidiosis.

Feed supplies and feeding practice considerablyante the weight
gains of animals and consequently the profit mar@inerefore it is
essential to feed animals adequately both in tesmguality. Feedlot
rams should be fed good quality grass or legumeabalaily rates of 1
to 2.5 kg, depending on size of ram and type of pays 0.2 to 0.5 kg of
a concentrate mixture. Three examples of suitadtterfing concentrate
rations for sheep are as follows:
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A. Maize 25%
Cottonseed cake 25%
Wheat offal 30%
Brewers dried grains 20%

B. Wheat offal 40%
Cottonseed cake 25%
Brewers dried grains 25%
Molasses 10%

C. Wheat offal 35%
Palm kernel cake 30%
Brewers dried grains 25%
Molasses 10%

Where labour costs are low rations may be giveagual installments
two or three times daily otherwise the rations t@nfed ad libitum.
Where rams for fattening are to come from the fotk weaned lambs
should be kept in groups and fed high quality cleappay (preferably
legume) ad labium until they weigh above 20 kg etiwreafter they
should be transferred to the feedlot pen and fedlemxribed above.
Feedlot rams should be washed with soap and groamethke them
more attractive to buyers, about four days befale.s

4.0 CONCLUSION

The study content has shown that different bredédsheep are adapted
and perform best in their native ecological zor&®duction therefore
must need to follow the dictates of the climatiocvisonment. In the
alternative, sufficient provisions in terms of atdop of appropriate
stocking and production procedures must be in placaise a profitable
flock. These procedures have been stated and pedk&g offer
theoretical and practical knowledge required irs thével of animal
production course.

5.0 SUMMARY

Sheep in Nigeria are categorized into four, nantbly West African
Dwarf, Uda, Balami and Yankasa. The body featunasive ecological
zone, body size, height at withers, shape anddizertain body parts
are their distinguishing characteristics. Productperformances vary
with their genetic inheritance, management systieding and other
production practices applied to harmonize genetmemtial and
performance. Principles underlying the productiomacfices are
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mentioned in course of stating the procedures éblenstudent grasp the
study content and apply appropriately.

6.0 TUTOR-MARKED ASSIGNMENT

1 Explain factors underlying the distribution of shee Nigeria

2 Distinguish between sheep breeds

3. Describe systems of sheep production

4 State the general procedures and methods for stpcéind
managing a sheep flock.
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1.0 INTRODUCTION

Goats were probably the first ruminant animal todbenesticated some
8000 years ago. In the ancient civilisations altma rivers of Nile (in
Africa), Tigris and Euphrates (in Asia) and Indua (ndia) when
populations migrated from these areas, the donagsticgoats spread
through the continents of Europe and America. Tla@eeseveral good
reasons for keeping goats even in preference geiaanimals such as
cattle.

These include:

(@) low purchase price

(b)  goats reproduce at an early age and have powrges per litter
than cattle.

(c) they have innate ability to survive on low bpyafeed or in
difficult conditions or on relatively small amouwf feed. In
Nigeria goat keeping is a major form of investmanvitich
keepers in rural area easily use to meet urgeandial needs. A
lot of social and religious functions demand the o$ goat for
exchange of goodwill, marital gifts, sacrifices acgremonies.
Goat meat is a highly cherished delicacy in drigkplaces and
hotels because of its favourable attributes of fatyflavour and
relatively low fibre. For these and other pecutias of goat
keeping, its production is popular by its contribot to the
national economy through the earning of foreignhexge from
export of goat skin also known as “Morocco Leathes"well as
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providing employment for a host of individual beirgmajor
commaodity for trade between regions.

2.0 OBJECTIVES

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

. describe the origin, distribution and breeds oftgoa

. explain the various systems of goat production d&actors
influencing their adoption

. explain the basic principles of goat production

. apply the knowledge of feeding and grazing habftgaat for
production purpose.

3.0 MAIN CONTENT

3.1 History and Distribution of Goats
1. Origins and history

Goats and sheep are small ruminant belonging totiibe, called

caprini. This tribe is divided into two parts or ngea, Capra and
Hemitragus. The Hemitragus, also called Tahrswale goats found in

Arabia, the Himalayas and south India. They hawgts$tout horns, no
beards, and long shaggy coats. They have only A8rasomes in their
cells and do not cross breed with the Capra, wties 60. The
domesticated goat originates from the Capra gendshas includes five
groups or species predominating in regions indecatefollows:

. Capra hircus (Bezoar) WesbAs

. Capra ibex (Ibex) GahAsia, Near East, Alps
. Capra caucasia (Tur) West Asia

. Capra pyrenaica (Spanish Ibex)  Pyrenees

. Capra fakciberi (Markhor) Afghanist®akistan

The Bezoar is thought to the main ancestor of t@ddpmesticated
goat, but the Markhor has had a strong influenc€entral Asia where
many goats show the long coarse hair and scinyiper horns which are
characteristic of both species. The influence ef liex is seen in the
prominent ‘Roman nose of breeds such as the Nubi@mnapari and
Beetal.

Distinguishing the origin of goats is not an eaagkt It is practically
difficult to tell the difference between a goat aadsheep. The most
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effective and simple away is to look at the tan.good health and not
under stress, a goat’s tail points upwards, thaa eheep hangs down.
Goats can also have beards and the male havdaadsgy which sheep
do not. Horn shapes and tail or fibre covering rhalp classify goats,
but this can be an unreliable method.

2. Goat population and distribution

There are some 639 million goats in the world, dich nearly 80 per
cenr are found in the tropic and sub- tropics. TGuspares with world
population of 1,067 million for sheep and 1,306liol for cattle. All of
these figures are estimates.

Table 9.1 Goat Populations of the Tropics and Suliropics

Millions %
Africa 145 41
W. Asia 53 15
S.E. Asia 14 4
Indian sub — continent 110 32
Central America / Caribbean | 11 3
Other Areas 18 5

The largest populations of goat are found in Afacal on the Indian sub
— continent. In the tropics, 20 per cent of the inants are goats. It is
also known that the population of goats has beewigg at a faster rate
than other ruminants. Goats are found in all tygfesnvironments, from
arid to humid zones. They do very well in the dtr@pics, where their
ability to withstand dehydration and their browsimapit enable them to
survive where cattle or sheep cannot. This meaaisthiey can exist in
fragile ecosystems such as the Sahel where, coastguthey are often
blamed, sometime unfairly, for degrading the ndttesource base.

3.2 Breeds of Goat

There are some 300 breeds of goat, many of theatdddn the tropics
and subtropics. They have developed not only ipaese to a particular
environment but also because man has selected lanforaspecific

characteristics. These characteristics include ézarpent, productivity
and ease of management. There has also been adgedatf crossing
between breeds to produce animals that have thaatkastic that are
genetically controlled. Goat breeds are not wetbrded in the tropics
and are often defined only by the geographical areehich they live.
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Goats can be characterised by

. Origin
. Function
milk, meat, fibre
. Appearance
Ear shape and length
Body size
Height
Colour
Horned or polled shape of face

No one particular method of identification is sktttory when taken by
itself. Details of some of the most interesting amghortant breeds in
Africa are presented in Table 9.2.

Table 9.2: Goat Breeds in Africa

Breed Type Location Height at| Function
Withers (cm)
Large goal
Benadir S. Somalia 70 - 78 Meat
Boer S And E Africa| 75-80 Meat
Landim Mozambiqure 65 Meat
Maabite Algerial 70 - 83 Milk
Mudugh N. Somalia 65 — 75 Meat and Milk
SahelLong legged) W. Africa 70 - 85 Meat
Sudan Desert Sudan 65 — 80 Milk
Sudanese Nubian N. Sudan 71 -80 Milk
Sukria W. Ethiopia 70-8070-85 Meat
Tswana S. Africa 60 - 75 Meat
Small/medium goats
Angora
Boran S. Africa 61 — 65 Fibre
Kigezi E Africa 60 Meat
Maradi red Sokoto Uganda 60 Meat and hair
Masai Niger, N, 62 — 72 Meat and sking
Nigeria
Somali E. African 64 Meat
Dwarf Goats Somalia 62 Milk
Congo Dwarf
E. African Uganda, Zaire | 45-50 Meat
Kosi E Africa 50 Meat
S. Sudan Cameroon 45 - 50 Meat
W. African Dwarf Sudan 40 - 50 Meat
Ghana 40 - 50 Meat
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Description of Goat Breeds in Nigeria
Sahel Goat(W. African Long- legged goat)

This is also known as the Arab goat in Chad and Meure in
Mauritania. It is similar to other breeds in NoAfrica, being very long
legged (70-85cm), and is found in the semi-arichauiea the north of W.
Africa. Many goats of Sahel breed are kept by pabtis in mixed
flocks with sheep. Not being trypano-tolerant theda does not survive
in forest and dense savanna where the tsetse lly, carrier of
trypanosomiasis, is found.

Males weigh 40 kg and females 27 kg when matureyTtave small
triangular heads, usually with horns. Their coagsshort and very fine.

Sahel goats are primarily kept for their meat, kitié milk (less than 80

litres/lactation) is produced. Around 40 per cepiahs give twins, and

under pastoral conditions the kids grow very slowlycarcass dressing
percentage of 48-50 per cent is common in adult. doke many desert
breeds, Sahel goats have the ability to maintagir theight long periods
under adverse conditions.

Maradi

This distinctive re-coloured goat lives in Nigeaad Niger where it is
kept in small flocks by Hausa-speaking tribes. Aalimare confined
away from growing crops and may be stall-fed. Theeld is well

adapted to arid conditions and grows to 25 kg éondles and 27 kg for
males. Both sexes have similar shaped horns aresrhalve beards.

Because of the importance of the breed for theirsskhe ratio of males
to females in flocks is higher than in many otheselols. The skins are of
the highest quality in the tannery trade and arenknas Morocco. Their
ease of tanning makes them very popular for shoégmves.

Twining is very common and a litre size of 1.8 I taverage. Milk

yields of 0.5-1.0 litre per day have been recordedexperimental

stations over three-month periods. Nannies witm#wout-yield those
with singles by some 20 per cent. When killed f@atthe carcass yield
is 45-50 per cent of live weight.
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West African Dwarf Breed (Fouta Djallon Dwarf)

This breed is very short-legged and measure 50 rciess in height.
They are usually also in the 18-25 kg weight ranQeiarfs can be
proportionately small all over or just short in lbg.

This dwarf breed is found in west and central Afrialong the Atlantic
coast. It is trypanosome- tolerant and is adaptethé humid forest
zone. Goats are kept in small groups and left &mr@about homesteads
as scavengers. In Nigeria, few bucks are kept.dne§al, flocks are
owned by women and numbers rarely exceed five. Wireps are
growing goats will be tethered.

Bucks weigh 25 kg and nannies 22 kg when matureirTteight is 30-

50 cm. Both sexes have horns and toggles whilskdbhave beards.
Colours vary from dark brown to white and red. Twng is very

common, so average litter size ranges from 1.486klds. Milk yields

reach 0.3 litre per day.

3.3 Systems of Goat Production

A number of different of goat production systemssgxincluding
subsistence, extensive and intensive. The numbgoatk kept is often a
helpful factor that indicates the type of system.

Subsistence

Subsistent farmer usually keep small number of ahiamd manage to
use whatever feed resource are available at villagel. This may
involve feeding crop or household residues to $&all goats, tethering
individual animals to verges or allowing goats ¢awenge.

Tethering is common in parts of South East Asiajt®@merica and

the Caribbean where crops are grown and the goat beiprevented
from damaging feed or cash crops. Goats are tidunapes or chains to
pegs, trees or post to constrain their movemeneyTdre moved to a
fresh area of grazing once the current patch atere down.

Supplementary feeding with crop residues or houselhaste may be
given, but not usually concentrate. Water is prediat night, when the
goat is returned to its home. Goat may be tetharexmall groups or
even led by ropes held by children or woman.

In the middle East, where there is little groundeofor goat to graze,

especially in the summer, small groups of goat @by farmers
growing dates and catching fish are kept in tingdgd corrals. There
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they exist on a combination of cut grass legumeklaftovers from the
house meals.

Also in the same region are to be found small flotkcavenging goats
that, during hours, forage in dustbins, on rubbikimps, in urban
building sites, unguarded gardens and on low grgwiees. Only at
night do they make their own way back to their oxisieome.

Extensive

Under extensive production systems, goats grazdéewise large areas
of land that are usually of a marginal nature, anduitable for other
agricultural use. This is usually because rainglbw or unreliable.

Goats can make good use of these areas providedithker of animals

is controlled to match the carrying capacity of taed. The carrying

capacity is the amount of forage available to snséaset number of
animals in a given area. The size of flock withmstsystem is often

large, and other species, such as sheep, may @lgabed at the same
time.

Under sedentary systems the grazing available ftock is limited by
the distance it can travel daily to reach wateglteh at night and the
pastures themselves. A sedentary system is oneawfited homestead
and set grazing area. Some flocks may be moveddaning area in
different part of the country to utilize seasonedzing or crop residues
that are available only for limited period of theay. This is a migratory
system which in some part of the tropics has deesloover many
centuries to become a very efficient way of usirgrginal agricultural
hands.

In parts of African, Asia and India there are twaditional systems of
extensive production which have utilized marginateaa very

successfully over long periods. These are nomadisthtranshumance.
Nomadism was widespread in the Sahel region ofcAfand in the

middle and near East but it is now becoming lessmon. Nomads
have camps which they move depending upon the anodumater and

pasture available within an area. As traditionaéstock keepers they
follow set routes within what are considered trilmids. Modern day
national boundaries are often ignored.

Transhumance involves the movement of flocks betwpermanent
settlement and temporary and seasonal pastureseksasv between
settlement and temporary and seasonal pastureseksasv between
different regional areas. In Europe the flockslapt in the lower plains
during a winter period and moved to higher moum@asmarea when the
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climate is warm enough to allow vegetation to gramd be accessed.
Apart from altitude, transhumance also occurs betwdifferent areas
with the change of season, as in the north- sowement in the Sahel.

Transhumance is found in Africa, S.E. Asia; therread Middle East
and also in the Mediterranean, Europe and S. Amedanimal from
different families may be grouped together for shenmer as one large
flock and goat keepers may be hired if the famihese other duties.
Goats are often moved to pastures at higher adigtdldan cattle because
they are more agile and can better use the spaggetable that grows at
these heights.

Intensive

Intensive systems of goat production are those evlibe goats are
confined and so not allowed to forage for themsele Oman, large
numbers of goats are reared for meat productiamiall group of 10-15
animals of similar ages and separated into males famale. Two
hundred goats may be kept on one hectare of latil ma access to
grazing. These feed lot or zero grazing systemslweyv feeding cut
grasses (Rhodes, Buffel, and Signal) and cut legurfieucaena,
gliricidia, stylos) as well as concentrates, miharad vitamins.

Other system include grazing improved pastures avhgay be used to
boost yield, supplementary feeding of agricultubgl products and

supervise grazing of animal on limited areas. IntBdndia and parts of
S.E Asia stall feeding of goats in crop growingaarés a very efficient

method of converting poor value crop residues aeé teaves into

useful feed production for humans. It also avoidsdge by the goats to
growing crops.

Most intensive management involves high cost regulfrom high
labour cost, expensive feed, or a large investnretite inputs such as
land or animals. It may be a combination of sevéaators to which
there must be a high priced product.

Keeping number of goats confined in a limited arguires meticulous

health care if disease, particularly parasite @ols, are to be avoided.
Care must also be taken to see that all animabpeoperly fed, have

access to clean water and are regularly cleaned out

Many methods of goat keeping combine the differepstems of
management as described here. It is, for examplapon in parts of
Africa to use children, on returning from schoal,shepherd goats that
are confined to stall during the day.
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3.4  Principles of Goat Production
Feed and Feeding

Goats are animals known to convert low qualitydis vegetation into
useful products for man. These include meat, ngkin and manure.
Goats prefer a varied diet and to be able to waaddrbrowse a broad
range of plants. In traditional systems they mak®dguse of the
available vegetation. Because of their browsingthithby are often able
to exist in areas of low rainfall and poor growt¥here cattle and even
sheep would not prosper. If their numbers do nabbee excessive, a
good ecological balance can be maintained.

Goats, being inquisitive eaters, will eat all typévegetation as well as
articles which have little feed value, such as ba&id and human hairs.

However, given the opportunity, they seek goodyrasivhere they can
select the grasses they prefer. They will ofteeatefhe legume clover
which is favoured by sheep and cattle. This meatsdombining sheep
and goats to graze in a single flock does not rsecig lead to

competition between the two species. Where a watge of plants is
available it is possible to keep more animals ogiven area of land
because each species grazes on a different tygetation.

Goats are ruminants. This means they have foumomath digestive
system which comprises rumen, reticulum, omasum abamasum in
the adult goat with which they extract nutrientsnir fibrous materials
using bacteria and protozoa that live in the rued reticulum. Feed is
initially chewed in the mouth and mixed with salivafore it passes to
rumen. This material is returned to mouth for fertbhewing so that the
particle size is reduced, speeding up subsequegestibn. This
regurgitation is called chewing the cud. Like aliminants goats can be
seen chewing and re- chewing this material betwgrezing periods.
They chew the cud more at night than during the ddter thoroughly
chewing cud the feed passes to rumen and reticulimere micro-
organism break it into simple chemicals which atheg absorbed into
the body or are used by the micro —organism toockjre.

The populations of micro-organisms break it intongie chemicals
which are either absorbed into the body or are bsgeahicro —organism
found in the gut. Digestive microbes are specii@articular diets and
gradually change in response to changes in thestypteed being eaten.
If a sudden change of diet occurs the system istupscause the micro-
organisms cannot digest the new feeds. It takes ftaythe appropriate
micro-organism populations to build up to cope vitie new diet. The
sudden introduction of a new feed can lead to seguand loss of
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condition or even death in severe cases. For gegpels, this means
that any change in diet must be very gradual. A fesd should be
given in very small amounts at first, with the qtignbeing increased
progressively over a period of days.

The liquid mixture of rumen and reticulum passeth®oomasum, where
most of the water removed, and then to the abomsstlims stomach is
very acidic and any micro-organism reaching itiike#. Digestion from
this point progresses with the addition of enzywwsch are secreted
from the gut wall. The digestive contents are nawkbn down into
nutrients that are useful to the body. These asoréled by the small
intestine. This part of the gut is very long butaiscommodated as a
series of coils so it takes up as little room assgae. More of the water
is removed in the large intestine before the vamy dung pellets are
expelled from the rectum through the anus. Goatsadne to extract
almost all of the water from the contents of thgedtive system, which
means they can make very efficient use of whatexaer is available.
This is one of the reasons why goats can survivarith regions. It is
considered a sign of good health if the dung isaeable dry.

Feed intake

In the tropics, dairy goats will eat up to the egient of 4-5 per cent of
their own body weight in dry matter daily. Meat t®avill consume
about three per cent. In cooler parts of the wdddy goats have been
known to eat up to eight per cent. Goats have arbetier capacity for
forage than sheep of a similar size. How much & gats depends on
its:

. Age

. Breed

. Production capacity, or

. Whether it is pregnant or lactating.

Younger goats eat more than older ones because dtee\growing.
Pregnant and lactating animals consume more tharpregnant and
non-lactating ones because they need more feetbttupe milk and to
enable the foetus to grow.

Goats with free access to feed will vary their ketadepending on the
energy available from the feed. One average biggats eat more than
smaller ones. All goats will eat more if the fesdn a fine rather than
coarse form. The goat keeper can influence how rgoelts eat by:

. How finely ground the feed is; and
. How much useful energy the feed has (measure inpdiEkg
DM)
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If hay or straw is chopped, more will be eaten thiafed without
chopping. Finely chopped straw is often fed as péra concentrate
ration. More feed is eaten if the feed has a higgrgy density. So if a
high-energy feed such as or molasses is mixed avithrous feed such
as straw, goats will eat more.

Feed intake is generally measured in dry mattengeDry matter (DM)
is the amount of feed remaining when all the whtes been removed. It
is used as a guide to how much fresh or moist demdoe fed.

Feeding example 30 kg goat
A 30 kg goat requires:

1. For maintenance 1.6% DM as % live weight = 0.5kg
2. For production 3.0% DM as % live weight = 0.9kg
1.4kg
If DM of feed is 25% four times as much is neededathieve a set
target figure, therefore:

. 1.4 x 4 = 6.4 kg fresh material daily
Nutrients

Much of the information used to calculate nutrieajuirements for
goats is based on research with sheep and cattle.

For goats you need a balance of five basic comgsnen

energy
protein
vitamins
minerals
water

ghrwpE

All goats have a basic need (maintenance) for gneugrients but some
will also require additional (production) nutriergtsparticular times, for
example, nannies in the final stages of pregnamoyhen lactating or
kids when they are growing.

The energy from feed is used by the goat for maartee. Maintenance
energy is that amount needed to maintain the animal stable body
condition and provide enough energy for walkingod®iction is that
required for growing and for producing milk or afos. It is required
over and above the energy for maintenance. Nagradrgy in feed can
be used by the goat and so only the part thatmisiabolisable energy
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(ME) part, is used to calculate how much energyesded for a goat’s
maintenance and production.

Energy is measure in Mega joules (MJ) or calori@ne calories = 4.2
joules). An average diet contains about 8.5 Megalep (MJ) of

Metabolisable Energy (ME) per kilogram of dry maieM). However,

the amount may range from 6 to 13 MJ/ME/kg DM.

To estimate the amount of ME in a feed it is nemgs$o undertake a
feeding trail to find out the digestibility meassref that part of the feed
which is absorbed from the digestive tract into bloely. There is direct
relationship with ME, shown as:

. ME = 0.15 X DOMD

ME is in mega joules per kilogram of dry matter (kgj DM). DOMD is
digestibility of organic matter in the dry matter.

Alternatively, small amounts of feed can be placedn animal’s rumen
in a small bag and the amount absorbed recordedagperiod of time.

Very few of either of these measurements have beelertaken with
goats in the tropics, so the amount of informaspecifically applicable
to goats is limited. In consequence, calculatiamsnutrition often have
and also often based on data from the temperaten®e@f the world
rather than the tropic.

Table below has been derived from experiments utakiem in the
tropics and gives a guide to daily amounts of eneequired by goats of
different weights kept under different husbandrgtegns.

For pregnant or lactating females or growing kidergy is required
over and above the amount needed to maintain bodgitton given in
Table 9.3

Table 9.3 Energy Requirement of Goats

Goats live weight (kg) Requirement (MJ/ME)
Confined Intensive

10 2.32 3.25

20 3.91 5.47

30 5.30 7.42

40 6.58 9.21

50 7.78 10.89
60 8.92 12.2

Source: Devendra, 1982
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For lactation the energy (ME) required relateshis énergy content and
composition of the milk produced. A typical energgquirement is
shown below:

Table 9.4 Nutrient Requirements for Lactation (perkg of milk)

Fat content of milk ME (MJ) | DP’ | CALCIUM | PHOSPHORUS
(%)

3.5 4.5 47 0.8 0.7

4.5 5.2 59 0.9 0.7

5.5 5.7 73 1.1 0.7

Source: Devendra and Mc Leroy, 1982
*grammes per kg of milk
DP = digestible protein

Pregnant goat requires sufficient energy to feedgfowing foetus or
fetuses. In the last part of pregnancy the femaletsuirement rises
substantially and particularly if she is carryimgptor three kids. Other
nutrients follow a similar demand curve. The qualf feed and its
energy density must rise in this part of the pregyaf the kids are to be
born at a reasonable weight. If the nanny receiwedittle energy she
will become thin as her own body reserves are wgagiow the kids.

She may develop pregnancy toxemia (ketosis) andfdhe situation

gets worse. Levels of energy intake are also redquio achieve sexual
maturity and for successful conception.

For growth the level of energy available to growkids depends on the
rate at which they grow. Research in East Afriaggests 0.035 MJ/ME
is required per gram of growth. A 20 kg animal gagn50g daily
requires 1.75 MJ/ME for growth.

All goats should have a minimal level of crude pmoteach day. Crude
protein (CP) is calculated from the nitrogen conhtdra feed.

1. CP = nitrogen x 6.25
(It is expressed as a percentage (%))

Protein can also be synthesized from non-protdinogen such as urea.
The crude protein content of a feed is calculatetthe laboratory and, in
temperate countries, tables are available showialyeg for many

feeding materials. This is infuriately, not the eagith most tropical

feedstuffs. Much less is known about specific protequirements for

goats in the tropics. Figures that relate to shaepcommonly used
instead (Table9.5).
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Table 9.5 Crude Protein Levels of Typical Feedstusf

Typical feedstuffs Crude protein content in DM %
Straw 2-4.4
Cereals 10-12
Grass 10-22
Oils seed by-products | 22-55
Green legumes 17-20
Fish mee 65-70

So if a very high fibrous diet (e.g. straw) is fedhay be low in protein.
Additional crude protein, such as fish or oilseeeafs, should then be
added to the feed as a supplement.

A 35-40 kg doe requires about 30g/day DCP (Digéstibude protein)
for maintenance. For pregnancy and lactation tkessrto 70g/day. For
growing kids the requirements vary with size of kidd daily rate of
growth. A 10 kg kid gaining 100g/day would need so0g DCP
whilst one at 30g would need 50g/day.

Vitamins

Little research has been done on the vitamin requents of goats and
on vitamin deficiencies in tropical diets. In masifuations goats do not
suffer from a lack of vitamins where they have ascé& pasture or
rangeland. Most diets have sufficient vitamin Ar@tane), Vitamins D
and K if green vegetation is available. If vitani#i. is deficient, as
characterised by anemia, loss of appetite and gamwth goats should
be given cobalt, which will assist intestinal midtora to synthesis the
vitamin. Vitamin C does not need to be added todile¢ as the goat is
able to synthesize sufficient for its needs.

Minerals

Minerals are important in the diet to keep goatslthg. There are two
groups of minerals. Macro mineral nutrients (majarg in relatively
large amounts while micro minerals (minor) are ekt very small
guantities. The minerals needed in goat diets aendgelow:

Macro Mineral Microiiveral
Calcium iod Fluorine
Phosphorus Cappe Iron
Potassium dobba Manganese
Sodium geum  Zinc
Chlorine Nbbenum  Nickel
Magnesium Sulphur
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Table 9.6:  Typical Mineral Deficiency Symptoms

Cobalt Poor appetite, dull coat, anaemia, reduced
Copper/molybdenum milk swayback, scouring, stiff legs, dull
lodine coat
Selenium Goitre, weak legs, low milk yield
Iron Infertility
Magnesium Anaemia
Calcium Grass staggers
Phosphorus Poor bone growth
Arthritis

Some soils suffer from mineral deficiencies or henirerals that are not
available to plants and so are not ingested bysg&aipper, cobalt and
selenium are good examples. If goats receive iicseifit copper they
grow slowly and kids may be born unable to walktbeir back legs.

Giving copper to the nanny can prevent this coadjtbut care must be
taken not to overdose, since this may lead to ddéaiim copper

poisoning. The only exact way of knowing whethegaat is short of

copper is to take a blood sample and have it agdlyz

One method of giving copper is by an injection unttee skin twice
yearly. Alternatively, boluses can be given to gloat to swallow. These
remain in the stomach and slowly release copper avsix-month
easiest solution to most minor mineral deficiencgbems is for goats
to have access to a composite mineral lick. Thasebe purchased from
feed companies or sometimes local rocks or sattkislare available. In
intensive systems minerals can be added to theeotrates feed.
Selenium and cobalt can be added to the concestfagsl. Selenium
and cobalt can be given as a liquid drench to @uay deficiency of
these mineral.

Calcium (Ca) and phosphorus (P) are important ralsein milk
production and a lack of calcium in the diet magdiéo milk fever in
newly-kidded nannies. This condition can be faAal.a guide 0.9g of Ca
and P should be available per 1kg of milk produced.

Mineral toxicity or deficiencies are less commoséen in an acute form
than a chronic one. Copper deficiency, when mosatree will produce
swayback in kids. Where the deficiency or toxiaggyless severs, more
chronic symptoms include:

. scouring

. poor fertility

. hair loss

. Poor appetite and growth.
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Because these are also normal indications of powition and parasite
infestation, identifying mineral deficiencies is ffaiult and best
confirmed by the analysis of blood samples.

Water

All animal require access to water to enable thenpérform normal
body functions. This should ideally be fresh andaol The more
continuous the access the better the animal’s roksaf performs and
the higher its production. In practical terms, hoere watering animals
usually takes place once or twice daily or evenywvather day. The
amount of water needed by a goat depends upon:

. Amount of dry matter eaten
. Whether the goat is lactating
. Air temperature

. Drinking frequency

. Water temperature.

If goats eat succulent feeds, which have high mmstontent, they
need to drink less than they do when fed on dryd.fde desert
conditions they will lick the dew from the treed.water is cool or
available at all times goats will drink less. Int londitions goats keep
cool by seeking shade under trees or rocks andpait and sit when
the air temperature exceeds®89Panting causes loss of heat by
evaporations of water from the lungs. Indigenoustgbave a reputation
for being very tolerant to heat stress and havimgdaced demand for
water. Long or shiny coats are thought to helpguithe skin from the
sun’s heat. Exotic breeds, on the other hand,em®ddaptable and tend
to eat less in hotter conditions which leads toybeeeight losses.
Compared with sheep, goats pant less and losematss in the faeces
and urine.

To achieve maximum efficiency, goats need to drink 4kg of water for
every 1kg of dry matter they consume.

Water is more critical for growing kids and preghanlactating nannies
than it is for other goats. The smaller an aninsathe more water it
needs relative to its size. This is because itehlwge body surface in
relation to its body size which makes it suscepttbl heat stress.

Goats tend to thrive better than sheep under diffiange conditions
because they are able to tolerate brackish or sadter which is often
found in high temperature areas or near the sea.ekample, salt
concentrations of 10,000 ppm (parts per millionhe water are well
tolerated.
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In arid regions or in the dry season the numbemwafering places
declines and flocks may have to travel long distano drink and then
wait their turn behind herds of larger camels dtleaThis reduces time
available for grazing as well as causing overgigaround waterholes.

Supplementation

Most farmers in the tropics cannot afford to giheit goats any feed
over and above what the animals can graze. By babilg to select
particular plants, goats may be able to increasajtiality of their diet,

especially with regard to energy or protein levétspractice, their diet
consists almost entirely of low-valve roughages.these situations
feeding a supplement to the diet can have a drameffiect on

productivity especially during the dry season, dgriate pregnancy or
where animals are still fed.

Supplement can be given as:

. Concentrates containing extra energy (molassesalspr
. Protein source (legumes)

. Non-protein nitrogen (urea)

. Minerals/vitamins (salt licks).

Supplementary feeding is a costly exercise and amthwhile if the
improvement in performance gained it greater thendost. If feeding
pregnant nannies in the final month of gestatioregilarger kids that
grow well and can be sold for higher prices thepptementation may
be worth doing. This is especially so if the supmatation is cheap to
obtain. Tree fodder is one example and agricultaygproducts may be
the other.

Practical feeding

In practical terms the following period are impaitaones to consider
when feeding goats:

. Bucks and nannies 1 month before mating
. Nannies for the 3 weeks after mating

. Nannies the final month before kidding

. First 2 months of lactation

. Growing kids, especially post weaning.

Only in selected situations are concentrates likelpe either available
or given as a supplement. More likely supplemergslegumes or crop
residues. These might include leucaena, stylosegpigpeas, sweet
potato stems/leaves, groundnut haulm and cassavede
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When not being used for mating, bucks do not ndymaleed
supplementary feed. A small quantity of concentiatehe 3-4 week
period before breeding will help build up body ciimesh of bucks. This
is important if the males have many nannies to nuatef climatic
conditions are harsh. Bucks can lose a great deakmht during the
mating period.

Feeding nannies immediately before and for threekeefter mating
keeps them in good condition and will help the iampétion of fertilized
eggs in the uterus.

By far the most critical period during which corréeeding is important
for the nanny is the last month of pregnancy whem foetuses are
growing very rapidly and causing a severe strairthenmother’'s body
reserves. Reducing the ration immediately afterdikig and then
building it up again for the first three weeks dietlactation until
weaning, will encourage good milk production.

If nannies are in very poor condition at weaninggementary feeding
will enable them to regain body condition and toitb@ good state for
mating and conception. It is hard to justify thestcof feeding kids
concentrates. Supplementary feeding of kids afteaning will stop
them losing weight that often occurs when the nesimilk is no longer
available to them.

3.5 Feeding and Grazing Behaviour of Goats

Many parts of the tropics have long periods whételor no rain falls
consequently vegetations dies back and surfacer wi&éappears. The
quantity of the vegetation also declines, with best being eaten first.
The longer the dry period lasts the poorer theityaf the roughage
becomes (Fig 3.2). Goats will then eat less ofrtagerial.

If the nutrients in the feed are less than requifed an animal’s
maintenance it will begin to lose weight as bodserges are depleted.
As this happens the females will become anoestndssa not breed.
Nannies that are already pregnant will produce wveegk kids. In very
long dry seasons animals will die, with the youge®akest and oldest
dying first.

Goat keepers may counter these adverse effeceseloyny goats on tree
leaves or legumes. This practice can lead to deffatien problems
when many animals are kept. This has happenednre sweas of the
third world such as Nepal and the Sahel regionfata
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Goats are selective and agile feeders. They wik\eag way searching
for feed and are happier having a range of vegetatvailable to them
including trees, shrubs and grasses. Shoots anddeme preferred to
stem. In intensive unit, if not managed effectivejpats will refuse and
spoil a high percentage of forage offered.

When goats are first let out on to pastures inrienings they will

initially graze unselectively but then start to wan and become
increasingly selective. Unlike sheep, goats wiktser and graze and
browse individually, climbing trees or standing their hind legs to

browse at higher levels. They will stop grazindigturbed, for example,
by rain. In hot conditions goats favour grazinghe early morning and
evening. In Arabia they will graze at night if alled, preferring to seek
out comfortable shade during the heat of the day.

Where goat keepers can control their animals uedé&rnsive system
they may be able to use range better if they akbvwep and goats to
graze together. These two species are complemeintangbit which
means more animals may be kept in a set area.h@ep swill graze the
lower grasses whilst the goats will browse shrulzbteees.

Good goat keepers will know the browsing habits andvement

patterns of the flock and their favourite watergugd sheltering spots.
They will allow natural resting times in the middi¢ a day and know
when to move the flock. Goats are much more diffitt move during

cold, wet or windy periods.

Goats change their feeding habit between seasofise Idry season they
will eat bushes and trees which in wetter peridasy twould ignore,
preferring in this season grasses and legumes. Thaydistinguish
bitter, sweet, salty and sour tastes and showatober to bitter and salty
tastes.

Although goats do not flock together in the wayt thlacep do, they do
have a good herd instinct and if handled frequebt#gome used to
being moved or herded in large groups. Callingriomals in specific
sound or tonation when feeding, will teach themmove together for
handling. Identifying the dominant females and reaildnom others will
follow can also be useful.

Agro-industry by-products

Industries that process agricultural produce ofieswve residues by-
products that can be fed to animals. The feedingevaf such by
products varies considerable. Some examples aeel lis Table 9.7 but
the same product’s feeding value will change wittiecent samples
feeding a product to a small number of goats t@niesthe effect is one
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solution to this problem. Some by-products, suchnadasses and
cassava, are high in energy but low in protein sthithers, such as
linseed meal or desiccated cotton seek cake, hawd pvels of both
protein and energy.

Table 9.7 By-products as a Source of Energy and Pan

Protein Energy

Brewers’ grains N
Cassava peelings
Rice husks —
Sorghum Stover

Wheat bran
Coconut cake meal
Cotton cake meal
Cotton seed cake
(decorticated )
Linseed meal
Soya bean meal

< 2 2 2 2 2

\ = good
3.6 Reproduction and Kid Rearing
1. Terminology

Listed below are some of the most common terms wdezh referring
to reproduction in goats:

Fertility ability to produce sperm or ova
Prolificacy ability to produce your
Litter size number of kids born to each nanny each birth

Kidding percentage number of kids born or reared in relation to rniasn
exposed to buck

Kidding interval number of days between two successive kidding
Service implant of fertilized ova that grows to tioe
Foetus growing kid in uterus

Service mating

Heat oestrus

Fertility is affected by both environmental and gen factors.

For the farmer, fertility is seen as the ease witich a doe successfully
conceives after kidding. The shorter the periodherfewer the number
of services, the more profitable the exercise; taedhappier the farmer.
The farmer would consider the number of servicesded to get the
nanny pregnant to be an indicator of fertility loé touck.
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Prolificacy improves with age, with most nannies progressiggyng
more kids per litter up to their fifth or sixth klohg. Prolificacy is
measured by litter size, kidding interval, kiddipgrcentage or service
period. These figures are usually expressed aarperal or for a group
of animals. Thus the average kidding interval fer West Africa Dwarf
is 258 days. Its litter size is 1-6 kids.

4.0 CONCLUSION

The significance of goat production makes undedsten of its

management worthwhile and highly profitable. The a@de

characteristics and productivity of goats endeaatgproduction to
nearly every household in the rural area of Nigg@aats are known as
the poor man’s cow because of their ability to ptevsufficient meat,
milk, skin and fibre for smallholders unable toseuicattle. Greater
benefits and expansion of current production statagossible if proper
management is diffused among producers throughrmmdd experts
undertaking animal production as a course.

5.0 SUMMARY

This study unit has attempted to provide studentsh wbasic

understanding of the origin, distribution and beed goats found in
Nigeria. The stockholding size, agricultural prodiiec system, level of
investment and environmental factors underlying téegstem of
production adopted in a place or at a particulasisa. Like in other
system of production, basic theoretical principlaee needed to
effectively and efficiently manage goat productianterms of feeding,
reproduction, health and housing for improved pobgdity and

profitability.

6.0 TUTOR-MARKED ASSIGNMENT

1. Describe the visual and productive characteristithcee breeds
of goats found in Nigeria.
2. (@ Enumerate factors influencing systems aft gooduction.

(b) Describe two common systems of goat produciion
Nigeria and identify their various sub-systems.

3. The National Open University has requested yoyrovide a
technical proposal for setting up a goat unit ie tbhniversity
farm, give an outline of your proposal based onntost suitable
production and management system you may consider.
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1.0 INTRODUCTION

Estimates of the world pig and human populationségone pig to six
people in the world. Highest world meat output esided from pigs

according to FAO (1989) statistics. Similarly, inglria the Central
Bank annual reports for a decade indicated pigymton as the fastest
livestock enterprise in generating output. Thisebstatistics attests to
the significant contributions of swine to human amational needs.
Perhaps pig production would have contributed moncite except for
constraints imposed climate and religious beliehddition to usually
constraints known depress livestock productivitptWthstanding these
negative factors, pigs are outstanding in the nunob@ffspring it can

produce in a litter and its efficient growth ral@t are in comparable to
ruminant animals. The unselected indigenous typesegtremely poor
in performance than the proven exotic breeds ssclard race, large
white and duroc. The study unit is devoted to bpsitciples underlying

the management of pigs for the overall good anddyctvity. The
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principles cover feed and feeding, growth and dgwalent,
reproduction, housing and disease management.

2.0 OBJECTIVES

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

. outline global distribution, consumption and coasits to pig
production and its potentials

. distinguish between various systems of pig proaduacti

. review basic biology and essential principle of prgduction as
it relates to feeding, growth and development

. interpret the behaviours of pigs from the strespadsed by
climatic environment and limitation of the body ustiure and
physiology

. choose out of several remedies housing facilitre$ designs to
mitigate negative effects of the environment

. apply preventive and control measures against sdiseases and
pests.

3.0 MAIN CONTENT

3.1 Distribution Consumption and Constraints to Pg
Production

The estimated world pig population of 286 millidhAO, 1988) means
that there is approximately one pig to every siogbe in the world.
Although pigs are numerically fewer than some oth@mestic species,
more pig meat is produced than other meat (Taklgl1Uhis reflects the
greater productivity of the pig when compared witther domestic
species.
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Table 10.1: World Comparison of the Main Livestock $ecies in

Terms of Number and Meat Production

Numbers Meat output
(million head) (000 metric tons per
year)
Cattle 1,253 50098
Buffalo 137
Sheep 11740]> 8801
Goats 521
Poultry 1005 11495
Pigs 826 63917

Source: FAO Quarterly Bulletin of Statistics, 1989

Distribution and consumption

The distribution of pigs throughout the world ig mmiform. Nearly half

the world’s pig population is in Asia, with a fueth30 percent in Europe
and the USSR. In contrast, the population in Igrges of the tropical

and sub-tropical developing regions (e.g. Africa &mtin America) is

relatively small (figurel0: 1). Nevertheless, therease in the world pig
population over the last decade is largely attablg to increase within
the developing world, which now constitutes somepgdcent of the

world population of pigs. It is noteworthy that thnajority of the pigs in

the developing world are located in one Asian coymtamely China.

Fig. 10.1: Regional Distribution of the World Pig Ppulation (FAO

1988)
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Similarly, marked differences exist in the consumptpatterns of pig

meat throughout the world. In some parts of Eur@maual per capita
consumption of pig meat is over 50 kg, and reprsseome 60 per cent
of the total meat consumed. At the other end ofstade in areas of the
developing world and particularly in Africa, estited annual per capital
consumption ranges from 1 to 3kg, and form less fttaper cent of the
total meat diet.

The reasons for the uneven distribution of pigeughout the tropical
and sub-tropical world are manifold. In tropicali&sand parts of China,
pork is the predominant component of the diet. @a ather hand, in
areas where the Islamic religion prevails, e.g.Nhedle East, Pakistan
and part of Africa, Muslims are forbidden to eay @y meat. Similarly,
believers in the Jewish faith are instructed noe&b pork meat, and
Zionist sects occur throughout the developing wo8dcial factors also
play a part and these may have a positive or ativegeffect on the pig
population. In some Pacific islands, such as Toagd Papua New
Guinea, pigs are highly regarded as a source ofthwead associated
with marriage customs. On the other hand, in Afrpeople have
traditionally obtained their meat supplies mainlsori ruminants,
particularly cattle and this preference persists.

The pig has historically been considered an uncéamal, wallowing
in filth, an object of distaste and a hazard to Aorhealth. Clearly, there
Is some truth in this assumption if the pig is uasd scavenger but the
exact opposite pertains if the pig is well managedler confined
conditions.

Climate has an influence on distribution. Pigs ¢enreared almost
anywhere given suitable housing and managementirBsituations of

extreme temperatures, humidity or lack of raintaky cost more to
produce, because of the need for more expensivsingpand because
suitable feeds may not be available.

The Potentials and Constraints to Pig Production inDeveloping
Countries

The world trend is towards the consumption of matdte than red
meat. Thus the potential for increased meat prasludtom pigs in the
developing world is enormous. When compared wittilecand other
ruminants, pigs have some major potential advastaggmely:

. They produce meat without contributing to the detation of
the natural grazing lands. This is of paramountartgnce in
relation to the current steady desertification| smsion and loss
of productive land in tropical and sub-tropical tsawf the world.
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Overstocking and consequent overgrazing by ruminanga
primary cause of this degradation.

. They covert concentrate feed on meat twice as iefiily as
ruminants.

. They possess the potential to be highly productBecause they
are capable of producing large litters after atnetdy short
gestation period, and have a short generationviaitemd grow
rapidly, their output in terms of yield of meat genne of live
weight of breeding females per year is in the negbdsix times
that of cattle.

. If confined maximum use can be made of their maramd
effluent.

. Their relatively small size, when compared withtleatprovides
for more flexibility in marketing and consumption.

. The meat pigs produce is particularly suitable poocessing:

some of the processed products have a longerlgkdlian fresh
meat, and can thus be distributed to a wider sectb the
population.

. Quicker turn-over rate to investment compared wittle. Apart
from the social and religious constraints mentionether
constraints to pig production are:

. As simple-stomached animals, they compete diresiily
humans for feed, especially the staple grains asdeuls.
This can be partly overcome by making maximum use o
crop by-product, waste feeds and grain unsuitable f
human consumption.

. They cannot provide a source of draught power for
farming operations.

. Since they tend to be raised close to human haintat
their effluent may cause a pollution problem

. Because pigs and man are co-hosts to a number of

parasites, if pigs are not confined they can popehlem
to human health.

3.2 Origin and Breeds of Pigs

Although the actual origins of the domestic pig arescure, it is
probable that it is mainly derived from the Eurapeaild boar Qus
scrofa). Originally pigs colonised the forest and swan@s doesSus
scrofa) to this day, and were thus designed to live in @stn shady
environment. Their short legs and powerful streaadi body were built
for moving through dense undergrowth and the stioegd and tusks,
with a cartilaginous disc in the snout, for diggangd rooting.
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Biblical writings indicate that pigs were first desticated as early as
200 BC. As man has developed the pig as a meathmmajor changes
in conformation have occurred from the typical,maproved type. The
relatively large, narrow head, heavily forequartetapering light
hindquarters and compact body have been replacea dyaller head,
lighter forequarters, and a longer and wider bodiyr Wigger capacity
and well-developed, meaty hindquarters.

Breed types

Although some are numerically small in number, ¢hare over 90
recognized breeds and estimated 230 varietiesgoipihe world. They
can be broadly classified into indigenous or unionpd type or the
more modern exotic type, which have been seleateddaveloped for
specific purposes.

Indigenous breeds (Domesticated)

These predominate in the tropical and developingldycand have
evolved a variety of shapes and sizes in ordeuteive in a range of
different environments. In general, they are smadled have shorter
legs than exotic types, with the typical unimprowshformation of a
large head, well-developed forequarters and reltiv light
hindquarters. This renders them more mobile antebable to forage
and root for themselves. They are early sexuallyurmay and females
may show first oestrus as early as three montlzgef There are many
variations of coat colour, but black and brown arest common and
white is frequent. The degree of hairiness als@esamland hairless and
relatively long- haired types are found. Within tmajor regions of the
tropics, the main breeds and types are as follows.

Africa

In many countries in Africa, pigs have not beenrabgerised into

specific breeds, and are variously referred toiradigenous” “local’ or

“unimproved” pigs. The situation is further confdse some areas by
inter-breeding with imported exotic strains.

Clearly the productivity of these unimproved breedds Africa is
influenced by their environment, and some typicaproductive
performance figures are shown in Table 10.1. laldrin Zimbabwe,
although litter sizes tended to smaller, total hweight of the litter as a
proportion of the weight of the sow at farrowingsaaf the same order
as exotic sows (11per cent).
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The efficiency of conversion of feed to body weighindigenous sows
is also equivalent to that of exotic types. Indiges sows showed
excellent mothering ability, which resulted in vdow piglet mortality

without sophisticated housing. However, during tm@wth phase,
growth rates and feed conversion efficiencies afiganous pigs are
below their exotic counterparts (Table 10.2).

Table 10.2: Some Fertility and Performance Figures for Indigeno
Sows 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 _ _
Average weaning age9.0 8.0 8.0 8.0
(weeks) 1_ 7.6 9.0 7.0
Average weaning mass (kg)

Table 10.3: A Comparison of Growth Rate Conversion Efficiermly
Zimbabwe Indigenous and Large White Pigs Fed an@édFa
Commercial Diet from 8 to 32 Weeks

8-16 17-24 25-32
Body weight gain (kg/day)
Indigenous 0.28 0.51 0.45
Large white 0.44 0.58 0.68
FCE (kg feed per kg body weight gain)
Indigenous 3.1 3.6 5.0
Large white 2.7 3.3 4.0

Exotic breed in the tropics
The Large White (Yorkshire)

The large white breed was first developed in Yoneshengland in the
middle of the nineteenth century, and has sincereca very popular
breed throughout the world. It is a fast growingosg- framed pig with
good length and is renowned for its strength of Fegmales are prolific
good mothers and adapt well to confinement conastio

The breed is widely distributed throughout the itep and is used
extensively for cross-breeding. In Africa, for imste, the Large White
X Landrace female is the most popular cross forroencial production.
It is also used as grandparent stock in some of niaén hybrids
produced in Europe. In common with the Landracdess provided
with adequate shade or wallows, the white skin eendt particularly
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susceptible to sun burn under tropical conditi@s.the order hand, the
white hair and white skin render the skin on theeass more acceptable
to the consumer than from the coloured breeds.

The Landrace

This breed originates from Scandinavia and is dtaraed by its

forward-pointing lop ears. It was specifically deped for the bacon
trade and typically possesses a long, smooth batty light shoulders

and well-developed hams. It is a prolific breedethwexcellent

mothering qualities and produces lean, fast-growprggeny. The

landrace has a higher level of susceptibility test than some other
breeds. Although not as numerous as the large whitealso common

throughout the tropics, and is highly favoured fmoss- breeding
purposes.

The Duroc

This breed has been developed in the USA, althdbgte have been
suggestions that the British Tamworth breed waslired in the original
stock. It is characterised by its deep red or rgstpur. The Duroc is a
fast-growing large breed, which has been selectsetcifcally for
overall muscle and meat production. One importduatracteristic is its
ability to grow to heavier weights without depasifitoo much fat. In
the female litter—size and mothering ability arelyoaverage. It is
claimed that the Duroc possesses a higher propoofianarbling fat in
the meat.

An outstanding trait in the Duroc is its hardinassl resistance to stress,
which results in lower levels of mortality. In ticpl zones this is an
important consideration, and the breed is consdtjuémcreasing in
popularity. In commercial production in parts ofria, it is frequently
used as a terminal sire on white cross- bred fesnale

The Hampshire

The Hampshire is a medium-sized, black pig withséirtt white saddle
which encircles the forequarter. Originally a natief England, it has
been developed as a modern breed in the USA. Harapsbws are
prolific, good mothers and possess above — avenaijeng ability.
They are also better able to cope with more extensondition than
white breeds. It is meaty, well-muscled breed whsattows good
efficiency of feed conversion. The Hampshire isyveopular in cross-
breeding programmes, both in order to produce sseffored female and
as a terminal sire.
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The Berkshire

Although the Berkshire breed is on the decline amoddwide basis, it
remains popular in cross — breeding programmesits f the tropics.
It is smaller, early —maturing pig which was fids#veloped in England
for the pork trade. It has a black coat with chteastic white feet and
nose. In the tropics it has proved very hardy, armbses well with
indigenous stock. In certain areas, for instancBumma, it is prized for
its fat content, as pig fat used extensively fasking purposes.

Other breeds of interest
The Chester White

This breed was developed in America and has sppadttularly into
central and South America. Females are highly ficplbut growth rate
tends to be slow, and carcasses are shorter dadtfzn average.

The Large Black

A hardy British breed, sows are very good undeemsitve conditions.
However, growth rates tend to slow and carcassesreatively fat.
Although now rare as a pure bred, there is evidefdbe influence of
large black throughout the tropics.

The Pietrian

Of Belgian origin, this is a very lean and meaty, @nd is widely used
in the production of modern hybrids. Introductidosthe tropics have
largely been unsuccessful due to high level of episigility to stress. As

an example, all the pietrain pigs imported into Babwe (then

Rhodesia) in the 1960s died from heart failure essalt of one stress or
another.

The Poland China

This breed of pig was one of the earliest to beetiged in USA. It
tends to be large and fat but has been widely irs€gntral and South
America. Improved strains of the breed are beinghiped.

The Tamworth

Characterised by its red colour, this is one ofdltest breeds of pig in
England. The breed is exceptionally hardy, but etatively slow-

maturing. In the past it has been very popular doyss- breeding
purpose in tropical regions.
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The British saddleback

This is another hardy British breed, formed frora dombination of the
Essex and Wessex Saddleback breeds, with goodprottuction and

mothering ability. It is named after its distinaivmarkings of black
coloration with a white saddle. In the UK it hasngal a new lease of
life for the introduction of hardiness and mothgrability into hybrids

used in outdoor production systems.

From the point of view of genetic improvement ofpin the tropics it
Is important to realise that pigs selected forrteaperior performance in
one environment will not necessarily be superioraincompletely
different environment. This is known as genotypeervironment

interaction. An example of this type of interactien that restricted
feeding regimes will have a greater effect in redgidack fat thickness
in genetically fat pigs than in genetically thinggi When selecting
genotypes to help improve pig performance in trapenvironments, it
is crucial to understand the fact that such intevas will occur. If

genotypes are selected under intensive conditionsa itemperate
environment and then transferred to the tropies etivironment must be
modified, by means of housing, feeding and managénte suit that
genotype. In extreme cases, genotypes are selecteer intensive,
temperate conditions. In such situations the argntave difficulty

surviving, let alone growing and reproducing, aodal or cross- bred
genotypes will be far superior under these conaltio

3.3 Systems of Pig Production
Scavenging or Extensive Small-scale System

This is the traditional system of rearing pigs instparts of the tropics.
It is also the simplest and cheapest. Each farkial or village keeps a
few stocks which are allowed to wander freely arok pp food when

and where they can. If extra food is available,ythmeay receive

supplementary food. This supplementary food wilheally consist of

foods of low nutritional quality such as bananagpcresidues, water
hyacinth, and rice bran, local herbaceous plantsprioducts of beer-
making or kitchen wastes. Where pigs are partibulaalued for festival

or ritual slaughter, as in parts of Asia and Afriagew may be confined
and fed for a three-to-six month fattening periatbmpto important

ceremonies.

Indigenous breeds of pigs predominate on the scmvgnsystem;
because they are adapted to the local environnmahtzeir relatively
small size and mobility render them best able tgecavith the
conditions. Productivity is normally low with therratic and often
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seasonal food supplies resulting in irregular birggedf female animals,

high rates of offspring mortality and low growthesa. Stocks raised on
this system are particularly susceptible to inféstawith parasites, and
invariably carry a heavy burden of intestinal worangl ectoparasites. A
particularly hazard of the scavenging system is @dm@mals have access
to sources of parasites, e.g. human waste, whichhzn be transmitted
back to man when he eats meat.

The majorities of scavenging domestic pigs are alvhg subsistent
farmers, and are not produced with any particularket in mind.
Rather the animals play an important socio-econawie as a form of
bank, and stock are sold at times of cash shortagasexpected needs
in the family. The numbers are usually kept smalkthe region of 1-10
breeding females per herd.

Semi-intensive production

In these systems, often also known as ‘backyarstesys, animals are
confined and therefore present a commitment orpére of the farmer
to feed his stock. Pens or sites are mainly of \gmyple construction
and in some countries of south East Asia and Wéstad may be made
of bamboo and elevated. Of the other hand, aniraedssometimes
constrained by tethering in larger yards or paddock

Feeding is based on kitchen waste, vegetablesapdadluct foods, and
management is generally minimal. As a consequeoeuctivity tends
to be relatively low and mortality can be high. lidugh local and
indigenous breeds of animal predominate, crossegelka indigenous
and exotic breeds can be found in this system adystion throughout
the developing world. Marketing is largely indisomate and is dictated
by the immediate financial needs of the owner. @ahe herd sizes and
productivity tend to be higher in these systems tilathe scavenging
systems.

Intensive production

These systems are characterized by the fact teamtiall-scale producer
has moved away from subsistence production to trmantercial pig
production. Units may comprise up to 50 head, dredpgroducer will
grow and/or purchase food specifically for his pgterprise. The
system of housing becomes more sophisticated stwadeopen space,
and appropriate feed and watering facilities. Imleorto justify the
increased capital cost, the farmer will attemptrtanage his stock to
optimize output, including some veterinary protectagainst parasites
and diseases. The breed of animal raised will tentbe mainly the
higher-performance exotic, or a cross between exatid indigenous
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breeds. Marketing may be informal, through localchars, or into the
large-scale commercial sector, but in any evemnilit be planned to
bring in a regular income for the enterprise.

Large-scale systems
Intensive

This is the most common system of large-scale ol Units are
generally capital intensive and may involve a langed from 40 up to
1000 heads. Modern high-performance breeds of pigsiybrids, are
used, and provided as far as possible with optinagnditions of
housing, feeding and management in order to ensaremum output.
Housing will often be designed specifically for theferent classes of
stock and environmental conditions.

These units, especially the larger ones, are péatly amenable to
integration with grain production and stock feed nofacturing
operations on the one hand, and processing andetiragkon the other.
The farm animals will invariably be marketed thrbug processor in
order to maximize returns on the carcass.

Extensive systems

These are a trend throughout Europe and Americarttsiess intensive
systems of production. These systems, often known‘caitdoor’
systems, entail keeping animals in paddocks orhesm@nd providing
individual pens for parturition and shelter. Youngtcks are generally
raised under more intensive conditions. In Eurdpdyrid crossbreds,
with a greater ability to withstand climatic vagesj are produced
specifically for use on this type of system.

Production systems of this type exist in the trepand there is clearly
potential for further expansion. The major advaesawhen compared
with intensive systems are that less capital isiired for establishment,
and animals can gain access to bulky foods sucpastures, crop
residues, cassava roots and sweet potatoes. licalogions it is

essential that adequate shade and housing be pdowtbreover, there
must be tight control of parasites and adequateirdgnto prevent

contact with endemic disease, e.g. in Africa, canvath wild animals

and avoid transfer of diseases.
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Integrated systems

The integration of pig production with other armill enterprises has
long been widely practiced in tropical Asia, involy various
combinations, fish farming production of algae, Inagte gas generation,
duck water hyacinth and vegetable production. Sukr tri-commodity
operations enhance the efficiency of resource nderecrease output for
the overall operation.

For instance fertilizing fish ponds with pig manwed effluent, algae
are generated which can then be utilised by fish.lohg as sufficient
water is available for suitable fish ponds, pigestican either be
constructed above the ponds so that the manurelrgnstraight into
the water, or close by so that the effluent canchanneled into the
ponds. The various speciesTfapia spp are the most commonly used
fish, often mixed with small populations of cargydgrinus spp) and
catfish €larias spp) or other predators. Fifty to sixty pigs produce
sufficient effluent for one hectare, fishpond, whicif stocked at
between 20 000 and 50 000 fish per hectare, caupeoannual edible
fish yields or 3.5 to 5 tonnes per hectare.

In some countries, water hyacinths used to hammesients from the

fishponds, and this is then fed back to the pigKerAatively, the

nutrient-rich water can be used for irrigating Viagdes, or in other

systems. Ponds can be dried in rotation and velgstaipown in the dry

pond beds. In another alternative system, whererdtod is available,

the pig effluent is used to produce algae, whickhen harvested and
dried and fed back to pigs or other livestock. Hé tpig effluent is

insufficient for any particular system, ducks canused to augment the
fertilization of the ponds with their manure.

The solid fraction of animal, especially poultryanure can be used as
an effective fertilizer for crops, particularlyiifis properly composted,
and this may prove to be the most cost-effective afsthe by-product.
A further important development has been the artegefermentation of
farm animal effluent for the production of methagas. Relatively
simple digesters can produce a steady source dfametwhich can be
used as a means of energy for domestic or agrialluse. These
digesters are now in use in rural areas throughbat developing
countries of Asia, and it is estimated that sevesdis of pig for example
will provide enough dung to ensure the supply dfisent methane for
house fuel for a family of five.
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3.4  Principles of Pig Production
Feeding and digestion

The first 72 hours after birth are very critical the baby pig. During

this period the colostrums of the sow has a highter@t of antibodies

and the piglet intestine is able to absorb intaotgins. As the piglet has
very little of its own resistance to disease, iegsential that it gets a
good suck of colostrums and acquires passive immyémm the sow.

Failure to take in sufficient colostrums will invaly result in the pig
succumbing to infection before it can develop a&tmmunity of its
own. Once the piglet has established a teat pasitdhich normally
occurs in the first 24 hours after farrowing, iflwetain this position for
the remainder of the suckling period. As long adknmroduction
continues the dam suckles her litter every 60 ton8tutes.

Alimentary canal

Although pigs in tropical regions may eat a loffibfe they are simple-
stomached animals and not ruminants which possessiplex stomach
with a large microbial population which enablesnth& digest large
quantities of fibrous material. Thus, their ability digest and utilize
fibre is restricted to that digested by the micablpopulation in the
caecum which is of relatively small volume when pamed with the
rumen. It has been claimed that unimproved breewdisd in Africa have
an enhanced ability to utilize fibrous feeds compawith exotic breeds.
While this may be so to a small extent, there aoe amatomical
differences of the digestive tract between the twmes. Accordingly,
with all pigs, high-fibre diets will have the efteaf diluting the amount
of nutrients available to the animal. In contrastraminants, pigs are
unable to utilize non-protein sources of nitrogen the production of
microbial protein in the rumen. This makes themeshelent on both the
amount and quantity of protein in their diet.

The alimentary tract of the pig is designed to sgigand absorb
concentrate feeds. Feed taken in at the mouthoisngrinto a pulp by
mastication. At the same time it is moistened anxleth with saliva.
Saliva contains the enzyme ptyalin which initiatas breakdown of
starch to simpler carbohydrates. The feed thenegass into the
stomach, which provides an acid environment du¢hé presence of
hydrochloric acid. The gastric juice contains timzyane pepsin which
begins the breakdown of protein.

13C



ANP 202 MODULE 3

The small intestine is the major site where feesoglition occurs and
digestive juices from the pancreas, liver and thalkintestine complete
the process of digestion as follows.

Starch is hydrolyzed to maltose by amylase fromghecreatic juice.
Specific enzymes break down maltose and other clisaitle sugars in
the intestinal juice, e.g. maltase, lactase and rosec into
monosaccharides such as glucose and fructose. a@nesken absorbed
through the gut wall.

Trypsin in the pancreatic juice acts on proteimptoduce 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 ksmyfats into smaller
globules, which are then broken down by the enzylipase into fatty
acids and glycerol ready for absorption. Lipasérissent in both the
pancreatic and intestinal juices.

Pigs are omnivores and will consume a wide rangeeds from both
plant and animal sources. The natural inclinatibthe pig is to eat on a
‘little and often’ basis, and this is likely to mexze both total feed
intake and the efficiency of feed utilisation.

Growth and Development

In practical terms, growth is measured as the aszen body weight
with time, and is largely dependent on the amounfeed or total
nutrient intake. However, there are major diffeenbetween the feed
intake of different breeds of pig and this affetttsir growth response
per unit of feed ingested. Because man has selpasdor high growth
rates in order to improve biological efficiency, has selected for a
large mature size. In consequence, unimproved tgpegy common in
developing parts of the world which have not beslaced for increased
growth rates will tend to grow more slowly to a $lielamature size
when compared with improved breeds. It follows tHatinimproved
pigs are slaughtered at the same weight as theticesounterparts, they
will be relatively more mature and therefore at ifletent stage of
development.

Equally important as rate of growth is how the gayelops. Selection
has resulted in a greater propensity to lay dowotepm tissue in
improved breeds. Thus the plateau for maximum dngvatential in an
improved breed can be 600g compared with 400 gafounimproved
pig. As the level of feed intake increase, the uymiowed pigs will

deposit more fat in comparison with improved tyd@scause too much
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fat is neither a consumer desirable, nor is it phéa produce
(approximately five times the nutrient cost of ld&sue deposition), it
is critical that pigs are fed according to theiiligbto grow and lay
down lean tissue.

Entire male pigs grow faster; have leaner bodies@mvert feed more
efficiently than females. If males are castrated ttase is exactly
opposite. Traditionally, pigs have been castratednder to improve
carcass quality and to prevent boar ‘taint’ or adouthe meat, which
tends to occur as boars approach puberty. Nowadaysdern pigs grow
faster and are slaughtered at younger ages angrefodem of taint is
considerably reduced. Unless pigs are grown slawigre required for a
highly sophisticated market, there would appedramo justification for
castration in pigs destined for meat production.

Baby pigs are born with less than two per centabfih their bodies,

which makes them particularly susceptible to ctldss. Thereafter they
deposit fat rapidly, and will usually have a body level of over 15 per
cent by the time they are three weeks old. Thiseseas a reserve of
energy as they adapt to a reduction in milk intakd to overcome the
stress associated with weaning.

Reproduction

Males

The male reproductive system is characterised Ipaia of relatively
large testes, which can weigh over 300 g each mesexotic breeds.
Together with the secretions from the accessorygtends, the testes
can produce up to a liter of semen in a singleutgae.

To facilitate the transfer of these large quarginé semen at coitus, the
end of the penis of the boar is spiral in shapectvignables it to lock,

into the cervix of the sow. The duration of coiaies but may last for

20 minutes.

Puberty, or the ability of the boar to serve a sownerally occurs
around four months of age, but may be earlier impnoved breeds.
However, boars should not normally be used untiesemonths old.
Young boars are susceptible to bullying by matuwss And this may
adversely affect their subsequently mating perforcea

Females

The female reproductive tract is distinguished frother farm species
by the long, convoluted uterine horns (700 to 808 m length), which
are designed to accommodate large numbers of fo€hes sow will
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ovulate simultaneously from both ovaries, normahedding between
11 and 24 eggs.

Puberty, marked by the onset of oestrous cyclesyrecbetween five
and seven months, but may be as early as threenmmonunimproved
breeds. The number of eggs shed at ovulation, lagckfore potential
litter-size, increases gradually over the first fe@strous cycles.

The sow will cycle and show heat every 21 daysgeah8 —24). She
will not cycle when she is either pregnant or laotg although sows
will sometimes show heat during lactation when murgroups. A heat
last from one to three days, and ovulation occyrshie second day of
estrous or any time thereatfter.

After coitus and fertilization have occurred, thenbeyos space
themselves evenly throughout the entire uterus rbefmplantation.
Competition for space, nutrients and other unkndagtors results in
uneven growth rates utero, which gives rise to variation in piglet birth
weight. The lighter pigs then suffer a disadvantage competition of
early post-natal life. This problem tends to beemtgated in older sows,
due to the effects of wear and tear on the uterus.

Pregnancy lasts for 114 days but will tend to bierced slightly with
smaller litters. Farrowing may vary in durationrfr® to 24 hours and
will tend to be longer the more piglets that areduced. However, due
to the relative difference in size between pigktsl the dam, and the
type of placentation in sows, farrowing is normadlystraightforward
process. The incidence of stillborn piglets, whiohy be due either to
deathin utero or during the birth process, is greater in largentin
smaller litters.

Overall, reproduction in the sow results from a pter hormonal

interplay between the brain, the pituitary glanide tovaries and the
uterus. These complex relationships must be barnmind by the pig

keepers when management strategies are desigmealywide optimum

reproductive performance by the sow will not beiewbd.

3.5 Pig Behaviour and Effect of Climate

Pigs are not solitary animals and will generallyndsfeg from social
contact with each other, even if only by sightimed. At the same time,
groups of pigs will always establish a social hielng and this starts at
birth when the piglet struggles to commandeer agesition. If strange
pigs are penned together later in life, fightinganably ensues, and this
can lead to considerable stress and physical datcamelividual pigs.
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Once settled, however, pigs will huddle togetheorider to retain body
heat in cold weather.

In common with the female of those species, sovesratably more
docile during pregnancy than they have just produang. Just prior
to farrowing, the sow will prepare a nest from hedding. She is often
irritable during this period, and if she is confingithout access to
bedding material, this can lead to stress duriegdihrowing process.

Contrary to popular belief the pig is not a dirtyraal and will normally
defecate and urinate away from its resting or hangas. However, this
pattern tends to break down if pigs are overcronalestressed in other
ways. Also, when temperatures are high they wikmftoll in their own
faeces and urine in an attempt to increase evaporamnd keep cool.

Recent studies have highlighted the importance ha&f interaction
between pigs and humans in relation to productivitpigs live in fear
of their stockman, both growth and reproductivelgrfprmance are
likely to be depressed.

In order to cope with forest conditions, the pigs letter mechanisms
for retaining heat, especially a well-developedcsudneous fat cover,
than for losing heat from the body. Because the gmgsesses sweat
glands only on the snout, it is unable to dissipatge amounts of heat
by sweating. Furthermore, the skin of certain bseefdpigs, e.g. Large
White and Landrace, has no protection againstuine and unless they
have access to shade, or mud in which they canowalthey can
become badly sun burnt.

Like man, the pig is a homeotherm, and needs tataiaiits deep body
temperature constant. Nature has designed the afistabof the pig to
operate most effectively at 2. For a certain range of environmental
temperature, known as the zone of thermal neuytrti pig finds this
easy and can maintain the correct body temperdayirearying blood
flow to and from the skin. The extent of this zodeanges quite
markedly according to the weight of the pig.

At the bottom end of this zone a lower critical f@arature is reached
when the pig required diverting feed energy toease heat production
in order to maintain body temperature. The loweticad temperature
will vary between pigs according to a number oftdag, for instance
how fat (well-insulated) the pig is, how much fekds eating and

therefore how fast it is growing. Whether it hasidiag to help prevent
heat loss, whether it is in huddle with pen mateg] whether it can
make postural changes to minimize heat losses. tkayy with

decreasing ambient temperature the pig can no tangetain its body
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temperature in spite of high heat production, aygbthermia and death
ensues.

Of greater interest in the tropics is the effectthe pig as ambient
temperature rises. When the environmental temperafypproaches
body temperature, the pig will attempt to increasaporative heat loss
by sweating (through its limited sweat glands), tpay postural and
positional changes, and wallowing in water, mudeacrement. In
addition, it will reduce its energy output by dexsimg its feed intake.

However, as the means of dissipating heat in tlie goe not very
efficient, particularly in the absence of the ogpoity to wallow, it will
soon reach an upper critical temperature. This gso@ated with
hyperthermia and heat stress and the pig will idike situation cannot
be reversed.

At the other end of the scale, the piglet at bistparticularly sensitive to
low ambient temperatures. Pigs are born with vilguao subcutaneous
fat cover and limited carbohydrate reserves andetbee at birth they
will suffer an immediate drop in body temperaturethe case of weaker
piglets they may battle to obtain an adequate sulyply; if they require
energy to keep warm they very quickly develop tbadition of low
blood sugar (hypoglycaemia), and die of cold.

Stress

From the foregoing it is clear that stress factmas take many forms,
and in fact can involve fear, pain, temperaturegalisunlight, restraint,
fatigue and interference with natural behaviourtgras. Stress will
quickly lead to reduced performance and produgtivaind specifically
to gastric ulcers (just as in humans), greaterepigality to infectious

diseases and higher mortality rates. It is theesfosramount that we
understand what constitutes the major stress matopigs in different
circumstances so that production systems can hgndgsto minimize

these effects.

3.6 Housing

The most productive pigs are likely to be thosetaioied in a thermally
neutral environment; that is, when the environmeritamperature
around the pig is insistently between the pig’sdowritical temperature
(LCT) and upper critical temperature (UCT). The’'pignetabolic heat
production is then at a minimum, and it is neitbsing feed energy to
keep warm, nor reducing feed intake to keep cool.
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Other considerations for pig comfort and well-beingaddition to
temperature are:

. Protection from other climatic extremes such asafisun, wind
and rain

. Provision of dry conditions which are hygienic add not
predispose the pig to disease

. Allowing, as far as possible, for inherent behayatterns of the
pig, and minimizing the effect of social dominance

. Provision of accessible feed and clean water

. Providing conditions so that good stockman canctpa

. Effective disposal of effluent.

General considerations of design

Any buildings, whether simple or complex, cost mgnieoth to build
and to maintain. This makes it imperative that tatought is given to
the right design, so that the investment is juedifiby improved
productivity. Moreover, considerations that affeletsign of houses in
the tropics can be very different from those in entemperate parts of
the world.

Under tropical conditions, the paramount considenais generally to
ameliorate the effects of excess heat. At the dane it is important to
minimise temperature variations, keeping as clasea@ssible to the
pig’s zone of thermal neutrality. This often invetvkeeping pig cool
by even under tropical conditions; a separate cexep for the piglets
which is warmer than the ambient temperature isegdly an
advantage, especially at night. This is because dpimum
environmental temperature for the sow is betweeartb18C, whereas
that of the newborn pig is 33-85. A simple, enclosed creep box is
perfectly adequate for the piglets to creep intd ganerate their own
warmth by huddling together. If electricity or arafiin source is
available a light or simple heater can be provitetthe creep box. This
not only provides extra warmth, but attracts thgdgis into the box and
away from the danger of being crushed by the sow.

If separate arrangements are not made for thetpigied the whole
furrowing room is warm, this reduces sow produtyivAmerican work
has shown that for evefC rise in temperature from 230°C, daily

feed-intake by the sow declines by 400grams.

Multi-purpose pig pens

These are liable to be more appropriate to thedsognd the developing
world, as they are cheaper and more flexible. Rexnlev structures,
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such as creep barriers and furrowing rails, proypdatection for the
piglets and make the pen suitable for furrowing.wi&aning, these are
removed, leaving a fattening pen in which the wisnean be fattened
through to slaughter.

Follow-on pens

If specialised farrowing houses are used, sowshcamally be removed
into cheaper housing after 10-14 days when all eang sow-related
piglet deaths is past. Piglets then require a s¢pareep area, similar to
that provided by a multi-purpose pen. This has #uwantage of
allowing the sow to exercise and move around freely

Weaner cages

The combined trauma of weaning from the sow andhgbhan diet
makes the young pig very susceptible to diseasticplarly digestive
diseases. This can result in fairly heavy mortabty weaners. The
weaner cage was originally designed in Europe with idea of
providing conditions for the weaner which would fhelvercome these
problems. Weaner cages have since been adapthdtter climates and
basically consist of a covered solid-floor sleepamgl eating area and a
dunging area floored by either wooden slats or hmatsh during cold
periods, pigs can huddle and generate enough beahéir comfort
inside the covered kennel section. Ventilation i®vgled by the
centrally-hinged roof of the kennel. In hot weathgigs can keep cool
by lying out on the meshed floors, and are proteétem the sun by an
umbrella roof over all the cages. As dung and ufalks through the
wire mesh or slats, this can be cleaned from belog/there is therefore
no need for stockmen to enter the cage with comatad boots, brooms
or shovels.

Pigs normally remain in the cages for three to faeeks before being
transferred to fattening accommodation. The feqepkcs can be moved
to allow additional space as the weaners grow.

Weaner pools

The traditional system of housing weaners is te laters of similar age
and move them into large pens holding up to 50 wesarAfter three-
four weeks, pigs are batched into groups of eqguakdor transfer into
growing / fatttening pens

Ample watering and feed trough space must be pealiednd some form

of bedding is preferable. Kennel area, which canirzeilated by a
ceiling of hay bales or wood, can provide for addedmth.
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Growing / fattening accommodation

The basic needs for good fattening pens are relgtsimple, namely, a
dry lying area and a demarcated dunging area thieliry should

provide shade, some protection and adequate \eoriléSolid walls are
not required between pens, as they will decreaséilaton and flow

within the building. Pens designed to hold 8-10 spitprough to
slaughters are the ideal size.

Extensive systems

Extensive systems are particularly appropriatestaws. Sows are run in
paddocks and have access to ark or huts in whi¢artow. In trials in
Zimbabwe, sows were allowed a choice of differemsigns of arks at
farrowing time, and it was found that they prefdreedesign similar to
those found in the UK. The major difference is thatder tropical
conditions, the roof should be insulated with and layer of grass or
similar material. Arks can be constructed from @eamaterials, but it
is difficult to make them sufficiently robust to@d destruction by the
sow. Ample deep shade and wallows should also beded for sows
run under this system. As mentioned previousIyetet can be used as a
means of restricting sows within a paddock. They teen be rotated
around a given area of pasture or other forage.

3.7 Disease Prevention

Once disease affects a pig herd the impact on tb@ognics of pig
production in terms of the cost of control and dased productivity can
be enormous. The first priority must therefore alsvébe to try to
prevent the occurrence of disease. Thus, many efnianagement
procedures considered here are aimed at diseasenpon or at
mitigating the effects of those diseases that cibaeoprevented. With
skilled management, combined with well-designedsiay and sound
nutrition, an overall strategy to minimise the pb#isy of disease attack
can be formulated.

At the same time a basic knowledge of the mainadise which may
affect a pig herd is necessary so that a produaer diagnose the
condition and implement control measures as quieklypossible. This
is of particular significance under tropical comuiis where the regular
services of a veterinarian are often not availablee major disease
problems are parasites, infectious disease andwa rfen-specific
diseases. Nutritional deficiency conditions areoalesmmon causes of
health problems.
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Parasites

Parasites are defined as organisms which live @nhodotain feed from
the body of another, known as the host. They magydn the exterior of
the pig when they are known as external parastesjthin the internal
tissues and organs when they are known as intparakites. Parasite
will seldom result in the death of the host exdephe case of massive
infestations or if the host is also stressed irotays.

External parasites

These mainly cause irritation to the skin surfao@ien leading to
wounds and an increased susceptibility to otheectidns. The most
common external parasites are mange-mites, tides,fleas and flies.

Mange-mites

Mites, which are scarcely visible to the naked ewpend their entire
lifecycle under the skin of the pig, but they camvsse off the host for
as long as eight days. The most common speciearesptes scabiel
which cause sarcoptic mange.

First signs of infection are a crusty, dry-lookisgn around the eyes,
ears and snout. The mites then spread and mutingy the body, and
their burrowing causes the skin to become inflaraed swollen. The
pig will be seen to be constantly rubbing itselidaperformance is
depressed.

Control is best affected by regular treatment,egiipping or spraying
with an anti-mange medication, including sprayifigpens. Chronically
infected animals should be culled. There are atsoesrecent systemic
drugs on the market which are very effective agdhms mite.

Ticks

Ticks are only a problem in scavenging or more resite@ systems of
pig production. There are a number of differentcsge which suck
blood and can transmit serious disease (e.g. Badssor redwater).
They generally require more than one host to corapleeir life cycle.
Ticks are easily controlled by spraying or dippingth suitable
acaricides.

Lice and fleas
Both lice and fleas can become a problem in ding ainhygienic

conditions, as they live on the skin surface, sbédod and cause
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irritation. Spraying of the pigs and pig quartenthvguitable insecticides
are effective ways of controlling the pests. In tlase of lice, particular
attention should be paid to the ears.

Flies

Flies have a major nuisance-value around pigsesdhuse annoyance,
can bite, and carry infectious diseases. They laraya attracted to any
fresh abrasion or wound on the animal.

Control measures should involve spraying of insetis on suitable
fly-breeding areas, e.g. manure heaps, refuse amdsponds, pig-
buildings and the pigs. Baits which attract thedland are poisonous to
them but not the pigs can also be effective.

Internal parasites
Round worms

These are a particular hazard when pigs are fregifrg or not kept on
concrete floors. The large roundworm (Ascaris luodides) is very
common and can cause a lot of damage in pig h&wdigts live in the
small intestine and can grow up to 300 mm long am6thick. The
female is capable of laying thousand of eggs pgr waich pass out in
the dung and become infective, if ingested by othgs, after 21 days.
These eggs are extremely resistant and can remfaative for many
years. As part of the life-cycle, eggs hatch outhi pig after ingestion
and the larva migrate through the liver and lumgtation in the lungs
causes coughing and ill thrift, particularly in ymer pigs. Damage is
also done to the liver which renders it liable fmsndemnation at
slaughter (‘milk-spot liver’). Moreover, if infean is heavy the adult
worms can partly obstruct the small intestine, scapseakness and loss
of weight by the pigs.

Contaminated feed and water are the usual sourdef@gtion with
internal parasites. Control can be effected by lrgathe life-cycle,
which means regularly moving ranges pigs on thehfrground and
frequent cleaning and removal of faeces in housgd. At the same
time, unless there is good evidence that there swarm infection in the
herb; breeding pigs should be routinely dosed vithad spectrum
anthelminthics and young stock dosed soon afteninga

Tapeworms
The common tapeworm ifaenia solium. The pig is its intermediate

host and the adult worm lives in man. Pigs becamected by picking
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up eggs from human faeces and the larvae then teqdcys the pig’s
muscle, particularly in the region of the heart &myue.

If the pig meat is then eaten by man, the larvaehhaut and the cycle is
completed. As a consequence, bodies which aretaffdmeasly pork)
are condemned at slaughter. By preventing pigsigaaccess to human
faeces, the parasites can be eliminated. In sometes live pigs are
checked at the market place by trusted expertstHer presence of
tapeworm’s cysts in the tongue. The result of tkengnation influence
the price paid to the producer.

Infectious diseases
The following diseases are notable in most cousitrie
African swine fever

This is a highly contagious virus disease whictthe acute form can
cause 100 per cent mortality. Typical symptomda@ss of appetite, pigs
huddling together, small purplish blotches on thin,sincoordination

and laboured breathing.

In Africa, both bush pigs and warthogs are carradrthe virus but are
immune to the disease, and it is therefore veryomamt to prevent
direct contact between domestic pigs and wild g=eclhis contact can
be prevented by double penning and the controihohal movements.
Moreover a soft tick (ornithodoros moubata) whiofests the warthog
is a biological carrier. Otherwise infection occlbis contact with other
sick pigs, or through contaminated feed or watéwer€ is no effective
vaccine or treatment an infected pig should beatedl from healthy
ones. Although the disease originated in East Afrit is gradually
spreading west through Africa.

Foot-and-mouth disease

Regarded as the most contagious of all known vis¢ases, infection
causes blisters on the feet, snout, and uddermatigtimouth and throat.
It is very painful to the pig, which cannot eat aofien has to be
destroyed.

The disease is endemic in parts of Africa and thesus carried by the
buffalo. Infection can occur by feeding infectechbs or cooked meat.

There is no cure. If an outbreak occurs in adjaeegt, pigs can be

vaccinated, but as there are many different strainthe virus it is
important to ensure that vaccination is againstitjig virus.
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Other infectious diseases
Brucellosis

This disease, which is caused by a bacterium, $® &nown as
contagious abortion. Brucellosis can result in terapy or permanent
sterility in females. Abortion is the most commoymgptom and can
occur at any stage of gestation, depending upotirtieeof exposure to
infection with the bacterium. In boars, testicleaynbecome inflamed
and permanent sterility may result.

The disease is transmitted at mating or by contatechfeed or water.
There is no treatment and infected animals shoeldulled, particularly
as brucellosis is transmissible to humans, andigiks of transmission
are relatively high under some traditional systerhpig management.
Brucellosis appears to be widespread in pig herdg®uth East Asia and
the pacific Islands.

Coccidiosis

This is caused by organisms known as coccidia,lo€kvare 13 known
infective species in swine throughout the worldeyltause damage to
the intestinal wall, and are believed to be anaasing cause of diarrhea
in piglets, particularly in confined housing. Pigleshow a grey-green
diarrhea, lose weight and rapidly become dehydrated

Coccidiosis is spread by contaminated faeces ands tigood
management and regular cleaning of buildings wiivent the disease.
Drugs, known as coccidiostats, are available fooppylaxis and
treatment.

Salmonellosis

Salmonellosis is another enteric disease, causdtidogalmonella spp.
of bacteria. Pigs generally are affected around mvamths of age, and
become gaunt, with a high temperature and a foaHlsrg diarrhea.

There are usually some deaths in a group of infiegigs.

An outbreak is often triggered- off by a stressdibon, particularly
heavy worm-infestation. The disease can thereferprbvented by good
management and sanitation. Antibiotics and sulphggwill aid in the
control of the disease.
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SMEDI

SMEDI is an acronym for reproductive failure comahs involving
stillbirth (S), mummification (M), embryo death (E&nd infertility (1).

It is caused by viruses, mainly porcine parvovias the enteroviruses.
The symptoms will vary according to when the sowgdt becomes
infected. If infection occurs during the oestroysle and at service, the
sow will show a regular or irregular return to oest or if only some
embryo die she will produce a very small litteririfection occurs after
35 days of pregnancy, the foetus die and dry up aedpresented at
farrowing as “mummified” foetus. The condition caause a serious
decrease in sow productivity within a herd.

There is no treatment but effective preventativecuaation programmes
are now available. If vaccines cannot be obtaireddgilts and new
animals entering the herd should be given accedartowing house
waste 30 days before breeding. This exposes thethetwiruses and
stimulates immunity.

Swine dysentery

This disease is caused by a large spirochaetejsantanifested by a
severe diarrhea producing reddish — black faetefected pigs rapidly

lose weight. The disease is spread by infected dund can largely be
controlled by good hygiene. There are effectivabamtic medications

on the market.

Swine influenza

Swine influenza is a highly contagious respiratdigease caused by an
influenza virus. It is normally triggered off byst&ress, particularly rapid
changes in temperature. Although mortality is Ialwe disease has
important economic consequences due to stunting eetliced
liveweight gains. The first sign of the diseas@asmally a cough, with
a high temperature and loss of appetite. The desspseads rapidly,
breathing becomes jerky and the hair coat devedomsigh appearance.
Secondary infection with bacteria may complicat ¢bndition.

There is no treatment or preventive vaccine avilalnfection can be
prevented by good management and the avoidandeesets

143



ANP 202 PRINCIPLES OF ANIMAL PRODUCTION

Swine pox

Swine pox is a virus disease, and is transmittdteeby direct contact
or by ecto —parasites such as lice. Small red afa@asut 1.25cm in
diameter) appear on the skin around the head,ssmls/entral surface
which eventually form scabs.

There is no treatment for swine pox, but althougisightly it rarely
causes serious loss and clears up after a shart tim

Transmissible gastroenteritis (TGE

TGE is a virus disease which causes acute diarsenaiting and early
death in young piglets. It also affects older pigsising diarrhea and
vomiting, but rarely death. There is no treatmémfiected pigs can be
isolated, or killed and buried. After infectiongtivhole herd is likely to
be immune.

Non — specific diseases
Abscesses

Abscesses can occur as the result of any irritatiohammation or

wound which allows access to bacteria, normallyaiss of

Staphylococcus or Streptococcus. The body of therpacts to the
invasion of the bacteria, and a pocket of pus ikedaff from the body.

Abscesses are seen as swellings or lumps, oftetohtouch and they
will in time develop a soft area which can be lahead drained. They
may be superficial or they may form deep within Huely, where they
can cause lameness, interfere with breathing oll@miag, or may not

be discovered until slaughter. As abscesses anéupand can markedly
depress performance and reduce carcass value, effery should be
made to minimise the possible causes in a piggemgventative

measures include the removal of any sharp or ranghct from pig

pens, ensuring the floors are not too rough, eapedor baby pigs,

making sure that injection equipment is sterilized providing overall
good sanitation. Abscesses can be treated withiatitis, but this is not
always effective.

Gastric ulcers
Ulcers tend to occur as a response to stress sgfigll ages, and are

particularly prevalent in genetic strains bred flast growth and a thin
covering of back fat. The nature of the ration Isoamportant with a
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higher incidence of ulcers occurring on finely gndu highly —energy
concentrate diets.

There may be no specific external symptoms, unfessmorrhaging
occurs. Otherwise pigs show lack of appetite, Wiltdle together and
become thin. Mortality varies according to the exiaf the ulceration.

There is no specific treatment apart from redusitngss. Changes in the
ration, involving an increase in fibre levels istesf useful in
ameliorating the condition.

4.0 CONCLUSION

Pig production is one of the most profitable liaest enterprises to
engage in where environmental condition, feed nesoand attitude
favour it production. The physical characteristafsthe meat output
make the product amenable for industrial producti@uable meat
products. Thus it is quickest means of raising nestsumption in a
country where religious bias against pork consuompis not present.

5.0 SUMMARY

The study unit covers basic biology that forms Haesis for various
principles enthused, and it further points studéatsimple application
of the principles. Notably the system of productismelated to climatic
effects that dictate feeds and feeding, growth r@pdoductive activities
as well as disease occurrence and management. Manwy made
fortunes from mere keeping of pigs in their backlyaProfitability is
also at the root of expansion and growth being essed in modern pig
farming. It is desirable that students who haveegtimough this study
should consider himself an entrepreneur that woséize every
opportunity to be at the top of his colleagues.

6.0 TUTOR-MARKED ASSIGNMENT

1. Write a brief action note to your Local Governm@ttairman to
adopt pig production enterprise as a socio-econantecvention.

2. Distinguish between systems of pig production hgitting their
unique advantages.

3. Relate the tropical climatic environment and botiygiology of
pig with feeding, housing, behaviour and growt!piof.

4. Highlight routine health management practices fprgdet at day-
old up to weaning.
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1.0 INTRODUCTION

The term poultry refers to the class of animaldedalAves. There are
several members of this class that have been dmeskest but the most
popular families are the Phasianade, Meleagridaeatidae and
Numididae. Of these, the genus and species Gallsesticus
(chicken), Meleagris (gallopavo (turkeys), Anastymlaynchos (ducks)
and Numida meleogris (guinea fowl) are well known Nigeria. In
terms of commercial production however, the chickas been the most
extensively exploited. Most the discussion in thtady unit will be
centred on the chicken.

Poultry meat and ages are amongst the most nusitproducts for
human consumption. The nutritional quality of tlyg es so good that it
has often been used as the standard for asses&nguality of other
food protein sources. Compared with other form$weaistock farming,
poultry farming has the following well-known advages:

1. Short generation interval and rapid fecundity

2. Rapid turnover of invested capital. Broilers canitgsted in 8
weeks while pullets begin laying eggs at five mooitlage

3. Small space requirement and low initial capital eisivnent

requirement.
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These advantages no doubt account for the factdb@mercial and
backyard poultry rearing is very popular in thisuiotry. In addition to
these advantages, the chicken is an outstandiruyadry animal that
has been exploited for teaching biology, demonsgate principles of
animal husbandry, investigating the nutritionaluiegments of animals
and extensive physiological and biochemical studiesther biological
and medical sciences.

The wealth of knowledge that has been accumuldiedtahe biological
needs of the chicken for optimum productivity forthe basis for the
management practices for successful poultry pracluctThis unit
summarises the basic management practices essfemtitde efficient
and profitable production of poultry eggs and ngratiucts.

2.0 OBJECTIVES

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

. distinguish between the two types or strains ofijppu

. engage in practical production of any of the pguiperation

. identify and choose systems of poultry productiarstsuitable
. enumerate preventive measures against heat strésseases
. list useful records for good farm management.

3.0 MAIN CONTENT

3.1 Types or Stains of Poultry

Poultry are kept primarily for egg or meat prodacti Many years of
scientific breeding and selection has produced iapeed breeds of
birds that are either capable of growing very fastl are heavy (meat
type) or are prolific egg producers (egg type).both cases, it is
possible to rear parent stock that will producdileeeggs from which
the commercial broiler or pullets are obtained. phaspective farmer’s
first major assignment is to decide on a suitaldeltpy production
enterprise that can be established within the $imftavailable resources
and which is also relevant to the market demandpdaltry products in
his locality.
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3.2 Production Practices for Poultry Operations

There are three primary farming enterprises. Thasebreeding and
hatchery operations, commercial egg productionl@oder production.
Other enterprises that provide supportive serviees specialised
breeding farms for production of pure lines, graarépt and parent
stock, feed milling and processing and marketinganfltry products. In
addition products and services are also closelpcased with the
primary enterprises.

Breeding and Hatching of Commercial Day Old Chicks

This enterprise involves the rearing of parentlstoens and cocks in the
correct ratio to produce fertile eggs, which amnthatched with the use
of incubators and hatchers. The chicks so hatchedh&n sold out to
poultry producers who are engaged in the produatibtable eggs or
commercial broilers.

The primary products of this enterprise are dayeblitks. Eggs that are
not good for hatching and the old hens and cocks sacondary
products. Breeder’s flocks may be egg types ordmsi

Table Egg Production For table egg product, pullets are purchased
from a hatchery and these are then brooded anéddarthe age of
about five months before they begin laying eggse Thicks purchased
must have been separated (sexed) into male andeferpeaor to sale.
The primary products of this enterprise are egdsichvare sold for
consumption. The hens are sold out as spent hetieeatnd of their
laying cycle, which is usually about one year.

Broiler Production: broiler production has the fastest rate of retoirn
all the poultry enterprises. Commercial day oldilerochicks are
purchased from the hatchery and reared to marketele@ seven to ten
weeks old, when they should be ready for markevéen 1. 6 — 2. kg
each. The broilers may be sold live or processesitfor frozen).

Integration Projects: The three primary enterprises are often integrate
on large-scale farms. Integration often includesifenilling and product
processing as well as other ancillary enterpri$he. major advantage of
such integrated projects is the reliability of sms and supply of
primary inputs. It also promotes the enforcementquélity control
measures in the production of feed and poultry pctsd
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Feed Milling: Because feed accounted for between 60 — 80%eof t
cost of producing meat and eggs and the crucial rfee quality
controls, most large-scale poultry producers ofterke their own feed.
Feed milling involves the procurement of ingredéenéeded to produce
feed, grinding, mixing and enclosing in bags.

Line Breeding and Grandparent Stock Production The production
of pure lines and the different types of parentclstoare highly
specialised fields of poultry production that rely the expertise of well
trained and tested poultry breeders. It is extrgngetical since in the
long run commercial egg and broiler production vdophase out if such
breeding work is not maintained. Furthermore, &tishat level that the
initial selection and breeding for desirable ecoiwoimaits occurs.

Brooding Management

Brooding is the art of caring for young chicks atatching. It involves
the provision of those factors that are necessarytife survival and
rapid growth of the chick. Such factors include théight, humidity,
ventilation, feed, water and disease control. Igekia and indeed most
tropical countries, humidity and ventilation can taken care of by
means of properly designed housing, but heat ligled and water have
to be provided as necessary.

During the first few weeks of the bird’s life (bezan 0 — 6 weeks) it is
usually necessary to provide supplementary heakep the birds
comfortable. This period is referred to as the Onog period. Basically
there are two methods of brooding:

1. Natural Brooding: This is the method whereby a broody hen
takes care of the chicks she hatches, althoughcahealso be
made to adopt purchased day-old chicks. The looalsf are
suitable for this purpose and some Rhode Island BReld may
occasionally be reliable. A good-sized broody han be given
as many as 12 chicks in cool weather and up tonlthe hot
season. Natural brooding is only practiced whenllsmanbers
of chicks are reared. It is quite unsuitable faroaamercial scale
operation.

2. Artificial Brooding : This is brooding without the mother hen. It
necessitates the use of equipment which providexlitons
similar to those of the broody hen, such as adequatrmth,
protection against harsh weather and predatoedsdt makes for
proper feeding, watering and disease control. &l brooding
is the best method for the commercial produces. didvisable for
the beginning poultry man to try his luck at brouglia small
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number of chicks. If he is successful, i.e. witkslehan four per
cent mortality up to eight weeks of age then he ganon to
brood larger numbers.

Facilities Required for Brooding and Rearing

A.

Housing: Houses for brooding should be such that they ewes
heat to keep the room warm. Houses meant for yaumcks
should be located at least 50m (150ft) away fromuskes
containing older birds in order to minimise thekred transferring
diseases from old to young stock. In constructingoase, it is
important to note the following:

a

Foundation and Wall: A solid and strong foundation is
necessary. Digging should be done to a depth ofdest
0.5 - 0.7m (1.5 — 2ft) or more depending on themeabf
the soil. After digging, a layer of concrete sholid
poured in to a depth of about 10cm (4”). This alim the
basement upon which the blocks will be laid. Toimiae
the effect of termites, an anti-termite chemicah dae
poured on top of this basement. For growers andelnso
the wall should be half-open sided but for layées $olid
wall may be anything between 1/3 — 1/2. If cagestarbe
used, the solid wall should only be 1/3 of totaighé to
the caves. It is essential to plaster the innerdswdlhe
open sided portion of the wall has to be screett Wi2 —
3/4” chicken wire mesh. The total height of the weded
not exceed 1.9m (6’) from the floor to the caves.

Roof: Roofing materials such as zinc and alumimum
roofing sheets are good for poultry houses. Asiseo
best because it doesn’t absorb as much heat muvdry
expensive. Thatch roofing should be discouragecumse
of maintenance problems, difficulty of clearing gsites
from the house and fire hazards. It is importanpriovide

a good roof overhang of about 0.9 (3ft). This isassary
to prevent rain draft from entering the house tgtothe
open sides of the wall. The roof overhang may Ingédo
than this on the side of the building facing thia tzearing
wind.

Doors. Doors should be wide enough not less than 0.9m
(3ft). This is to facilitate easy movement of staff
equipment, birds and manure in and out of the hoAse
footbath of disinfectant is needed at the footaxdredoor.
This may be built in at the doorstep or it may baavable
container.

Storage SpaceProvision should be made in the house for
storage space for equipment, feeds and other itaats
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have to be kept in the house. The size of suchaaesp
should be about one-tenth of the total size ohihgse.

Equipment: A number of equipment is needed for the supply of
heat and light, feeding and watering, manure hagdénd egg
handling. These can be made locally, or purchased & poultry
equipment dealer. Factors to consider when buygugpenent are
cost, durability and ease of handling.

a.

Brooder Boxes The use of brooder boxes is necessary to
conserve heat within a limited area when lampsogemne

or electric) are used as source of heat for bragpdin
Brooder boxes can be made from wood or metal or lbeay
improvised from thick cardboard paper or woodendsox
All brooder boxes should be constructed with halethe

top to provide for the escape of fumes especialhenv
kerosene lamps are used. A space allowance ofrigzpc
chick under the brooder bow is adequate, i.e. a bow
measuring 1.25 x 1.25m (4 x 4ft) is adequate fotaug00
chicks.

Source of heat Warmth is the most important
requirement for the day old chicks once the envirent
becomes too cold they can easily die especiallynwhe
reared in large numbers. Heat for brooding may be
supplied through kerosene lanterns, electricity pam
charcoal, gas brooders or hot water pipes. Whatever
source is used for heating, it is essential to gméwt from
direct contact with chicks, litter material and bder
boxes. Two to three kerosene lamps placed on dloe dr

two 100 watts bulbs hung at about 20 cm (8 — 1@esy
above the floor is sufficient to provide heat aight for

up to 75 — 100 chicks. A recent report indicates tinder
Nigerian conditions brooding with kerosene lamp$eat
source is much cheaper than other sources althdgugh
requires more care (Federal Ministry of Agricultuaed
Rural Development, 1985).

Feeding and Watering Troughs These are used for
feeding and watering the chicks. Feeders maybe
longitudinal or conical in shape. A linear feedsypace of
2.5 meters (8ft) is adequate for up to 100 chicemfO — 4
weeks of age for broilers and from 0 — 6 week9lidrets.
Such a feeder should be shallow, not more thamv &c
inches) deep and be placed on the floor. The fgesiace
should be doubled for broiler chicks from four —\8eks
and for pullet chick six — 14 weeks. For this agel a
beyond, the feeder should be about 1.5cm (six B)che
deep. This means that 100 chicks would require one
1.25cm (4ft) long feeder up to four — six weeksagé use
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three of such feeders up to 10 or 14 weeks of Aggond
14 weeks of age use three of such feeders per dl(ig
or layers. Feeders should be constructed with tips
minimize feed wastage and fitted with rollers a& tipen
end to prevent chicks from jumping in and contarinta
the feed with their faeces. Feeders may be metalic
wooden. Most waterers are conical in shape. Twot-fo
litre capacity waterers are adequate for up to BidAs
from day old to six weeks of age. They should bedus

Two waterers of 10 — 15 litre capacity may be ufed
100 chickens up to 200 weeks and three of suchrerate
should be provided for 100 birds during the laypsgiod.
Waterers should not be too large since they willtde
heavy and tend to waste water. Waterers usuallyensad
metal, glass or plastic materials. In general feedad
waterers are often constructed in two standardssiare
for chicks and the other for older chicken, theckhi
feeders and drinkers are used during the broodargpg
while the bigger sizes should replace these as asdhe
birds outgrow them, usually between four — eighékseof
age, depending on whether they are broilers oefsulThe
poultry keeper may find it convenient to improvike
own feeders and waterers. The points to obsergech a
case is that the feeders and waterers should bgndesto
minimise feed or water wastage and to prevent shick
from jumping in to feed or water wastage and toveng
the chicks from jumping into feed or water and
contaminating it. For waterers there should beeakdge
and it should be easy to wash.

Litter Materials : It is necessary to cover the floor of the
brooder house with some dry, clean, coarse andladasio
material before putting in the chicks. Such matsria
meant to absorb the moisture from water as spilkaagk
chick droppings in such a way that the house ig kiep
all the time. The most popularly used litter matkeiis
wood shavings, available from sawmills and carpshte
sheds and usually given free. Other litter matenelude:
chopped maize cobs, guinea-corn and millet husks,
chopped rice straw, chopped fry grass, crushedngimut
shells and rice husks.

Miscellaneous Equipment In addition to the list
enumerated above, the poultry keeper would needshi
like buckets, brooms, shovels, wheelbarrow, feambgs,
chicken crates, ropes for hanging feeders, watdstéor
water storage, egg laying nests, egg trays, weggboale

153



ANP 202 PRINCIPLES OF ANIMAL PRODUCTION

and for big operations, office space and equiprmenild
also be needed. Other equipment may also be pwdhas
depending on availability and need.

Preparation for the arrival of chicks
A. Buying chicks

Day old chicks should be purchased from a reliddalechery in
order to obtain quality chicks, which are very hiaaland have
the genetic production potential. Place your okdelt in advance
(about six months) and remember to indicate the seain and
quantity required. Seek the advice of your nearest
poultry/livestock extension officer on the choideboeed and the
hatchery.

Some poultry keepers might prefer to buy only stapullets so
that they do not have to brood the birds themselBtarter
pullets at point of lay chicken are not being proetl
commercially in this country but it is one form @bultry

business that can be very profitable if there isdyoo-operation
between the pullet rearer and the egg producerorBdiuying

starter pullets, be very such that the producerduect a good job
of rearing by going through the records and by [mas
examination and weighing a sample of the birdse® whether
they have attained recommended weights for thedboeeariety
at that age.

It is very important to be fully prepared beforeuycollect day
old chicks. This will ensure that they are propergnsported and
received at the farm. This increases their survigtgd during the
brooding period.

B. Brooder House
Get the brooder house ready about three weeksebtferchicks
arrive. Work to be done include:

1. Making necessary repairs to mend leaking roofsairam
doors and plastering cracks in the walls.
2. Removal of old litter from the house already in use

sweeping, thoroughly washing and disinfections loé t
house using a suitable disinfectant such as IzattoD
Sanities or Milton.

3. Feeding troughs and drinkers already in use shalstol be
thoroughly washed and disinfected.
4. Making sure that all the necessary equipment haenb

purchased and are in good working condition.
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Two Days to Arrival

1. Sweep the house and clean the equipment

2. Put litter on the floor. If the floor is not cemedt put a
layer of dry clean sand before putting the litleut the
litter to a depth of about 7.5cm (three inches)

3. Cover the litter material with rough brown paper abd
newspapers. This is to prevent the chicks fromngati
fibrous materials while learning to eat. The papay be
removed after four days.

4, Assemble all equipment with the brooder box in the
middle and the feeders radiating from the sourc@eazt
should be distributed evenly under the brooder Qde
water fountain may be set between the feedersdarthe
edge of the hover. The whole arrangement is thelosed
by a chick guard of cardboard per about 45cm (86es)
high and about 1.5m (5ft) away from the brooder.box
Blocks or any other suitable material can alsodeduThe
purpose of the chick guard is to prevent the chicém
drifting too far away from the source of heat. Tqeard
may be removed back a little every day and then
completely removed after 10 days.

5. Test all equipment to make sure that they are opgr
working condition.

6. If a half-open sided house is to be used, coverofien
sides with plastic sheets, thick cardboard papative
mats, empty feed bags or any other suitable materia

Brooding Management Practices

Arrival of Chicks

1.

About 6 hours before the chicks arrive, fill then#ers with

medicated water, put on the heat source to warthelipoom and
place feed in the feeders. Some feed may alsorbekkgul on the
used as feeders during the first week.

Transport the chicks as fast as possible from #iehery to the
farm with minimum disturbance and preferably durthg cooler
part of the day. Ensure that the chicks are adetuaentilated
while in transit, e.g. the chicks should not beingde the boot of
a car while in transit.

Collect all relevant information about the chickeonh the

hatchery of purpose. Have they been vaccinated?thfe any
special management practices to be observed? Vghdhei
anticipated growth or production potential?
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4. As soon as the chicks arrive, count and put themmadiately
under the hover. Remove all deformed chicks. Teahehweak
chicks to drink if chicks are transported over latigtances by
road, the addition of glucose (or sugar if glucisseot available)
to the drinking water may help to increase theivisal rate.

5. After putting down the chicks stay and watch thanthe next
one hour and observe how comfortable they arehdy tspread
under the hover, they are comfortable. If they heiaal the center
close to the source of heat they are cold. If thenr is too hot,
they will move from the source of heat and be pughip against
the chick guard. The heat supply should then beusael
accordingly.

6. Chicks have a tendency to crowd around cornertie@building
especially when frightened or if they feel coldirigj can lead to
mortality. It is therefore advisable to round offiyasharp or
square corners of the house with boards, bricksitersacks in
order to prevent piling.

Daily Activities

1. During the first week, inspect your flock as eaaly possible in
the morning, as late as possible in the eveningsoanasionally
at other times to ensure that the birds are coatitet

2. Remove any dead birds and dispose properly bylbunase of a
disposal pit

3. Remove mould or contaminated feed and add fresiplgup
Feeders should only be filled about half to twodhkicapacity in
order to minimise feed wastage. They should alsplheed in
such a way that no bird has to walk more than 3.(QBiit) to get
feed or water.

4. Remove waterers and wash properly before refilimth fresh
clean water that is fit for human consumption. Wsedicated
water throughout the first week. The water shoutdchanged
again in the afternoon, if it becomes dirty orltefl any time it is
empty. Waterers may be raised on blocks to minimize
contamination.

5. Remove wet litter and replace with fresh and digdimaterials.
6. When kerosene lanterns are used
a) Fill them up only two-thirds full every morning and
evening
b) Remove any accumulated soot
C) Trim the wick periodically in order to obtain unifo
flame.
7. Fill in the records. For small holders a hard cedenotebook is

adequate but for large units a number of forms wtitle
appropriate columns is usually kept for each pan.
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8. All corridors and storage spaces should be sweaganchnd all
equipment not in use should be neatly packed i siorage
spaces.

9. If abnormal signs are observed, such as decreased f
consumption, bloody faeces, descried activity oooginess
report immediately to your nearest livestock orevietary officer.

Periodic Activities

1. Cull birds that are deformed, stunted or are matifg lack of
growth and poor productivity. This cuts down on tust of feed
and also increases the space allowance for théhlpdatds.

2. Debeak the birds at three — five weeks old and &éetwl5 — 17
weeks of age by cutting off about 1/3 of the upped lower
beaks. Electric debeaking at about three weekg®have a more
permanent debeaking than old scissors debeaking.

3. Deworm at eight weeks and thereafter as necessgending on
the incidence of re-infestation of the flock by w.

4. Following the routine vaccination programme recomdezl for
your area.

Broiler Management

Broiler production should be an attractive entesgtior school projects
and backyard poultry producers because of itsrédstof return. Within
a school term of ten weeks, broiler can be raisech fday old to market
weight. For the beginning poultry farmer it offéh® unique opportunity
to acquire basic poultry management skills, whiah then be extended
to larger flocks and other forms of livestock fangienterprises. Well-
managed good quality broilers should be ready farket by eight
weeks at which time they should be averaging 2'kg each.

Housing and Equipment
Housing

The most practical system for broiler managemerthés“All in” and
“All out” method whereby chicks are brought intoeohouse at day old
and reared to slaughter weight. They are then remhat once; the
house is cleansed, washed, disinfected and allawedst for not less
than two weeks before a new set is brought in. ingudesigned for
brooding only can be use during the cold monthsh& North but at
other times the conventional open-sided housesheamsed so long as
the recommendation for optimum brooding conditiares observed.
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Equipment

The equipment for broiler production are as desgcribnder brooding
management because the watering chore takes mmoeethan other
routines, it is advisable to install and automatater system. Automatic
watering only requires an overhead tank, a pumgelver water into
the tank and the automatic waterers. Once theitafultl, water fills the
waterers naturally by the force of gravity. Howewris important to
check the watering lines everyday to ensure thteethre no blockages.

Feeds and Feeding

Broiler feeds are high energy, high protein-contayrfeeds designed to
promote rapid growth. There are two types of brofeeeds available
commercially. The broiler starter which should bd for the first one —
five weeks and the broiler finisher should be fednf five weeks to
finish. Although both feeds can have the same gnkrgel (300 ME
Kcals/kg of diet), the broiler starter should havkigher protein (23 per
cent) than the finisher (20 per cent). Studies bygn@ and Offiong
(1980) have shown that good quality vegetationgnotan be used as
the sole source of protein in finishers but nostarters. Hence there is
the need to ensure that broiler feeds contain @ go@ality to meet the
indispensable amino acid requirements. Good quidéy is an absolute
necessity for the successful production of broierd other poultry.

Broilers are usually fed at libitum. The use ofifaitl lights to
stimulate feeding day and night can increase fataké and promote a
more rapid growth. To make feed available all iheetmeans that care
must be taken to minimise feed wastage as thisstémdncrease with
such liberal feeding practices.

The amount of feed required to raise a set of &éraitould depend on
the quality of feed, the duration for which the ilexs are kept and the
amount of feed wastage. The consumption of stam@sh should be
between 1.5 — 2.0 kg/bird from 0 — five weeks, whihe amount of
broiler finisher should be between 3 — 4kg/birdbl€all.1 summarises
the requirement per 100 broilers.
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Table 11.1: Broiler and Requirements per 100 Birds

Feed Name Age to Feed Quantity/100 birds

Kg No. of 25kg bags
Broiler Starter | 0 — 5 weeks 200 8
Broiler Finisher | 5 —9 weeks 300 12

Table 11.2: Broiler Management Guide

Week

Age of birds
(weeks)

Activity

0-2

* Sweep,

wash and disinfect hou
Assemble all equipment and check
ensure they are in working order. Ca
out house repairs if needed.

5€.

rry

Allow house to rest

N
I
WIN

Set brooder house ready for arrival
chicks.

of

Arrival of chicks

Provide optimum brooding care
Vaccinate birds against Newscas
disease, marcks and Gumboro before
days of age.

N
|
ul

Continue Brooding care
Complete vaccinations as above

Gradually reduce supplementary h

Gradually reduce supplementary heat.

~N| OO
I
O NO
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Management Routines Daily and periodic routines during brooding
have already been described. However, broiler mtolu had the
following peculiarities: No de-worming is necessaffheck weights
weekly by sampling about five per cent of the hirds

Pullet Management

Pullets are young chickens that are grown to ségihg eggs by the
time they are 20 — 24 weeks old. The primary gddhe pullet grower

is to produce a lean, large-framed pullet that sltome an economical
and profitable layer.

Housing and Equipment

Housing: Pullets like broilers are most often reared oepdigter floors.

The discussion on housing under brooding is thesefelevant to pullet
housing. However, it is important for the farmerdecide whether to
have separate brooding and pullet rearing housaseothe same facility
to brood, grow and lay. For ease of managemetn, better to have a
separate house for brooding and rearing. Sincakiést four — five
months to brood and grow pullets to point of lagedrood and grow
house can be used to produce pullets that will pedinree or four
laying houses. For a farm that plans to produce gggr round, the first
set of pullets would be brought in January and raesferred into a
laying house in April; the second set begins iniday which would

be transferred into a second laying house in Augis¢ third would be
started in August/September, which would be tramsteinto a third

laying house December.

Brooding-grow pullet rearing houses should be desigto give a space
allowance of 0.14sq m/bird (1.5 sq. ft). The floopace
requirements/bird for chickens of varying agesiveg in Table 11.3.

Table 11.3: Floor Space Requirements/Bird for Chickns of
Varying Ages

Age of| Broiler Chickens | Pullets (brown eggers)

Birds | Sq. ft. | Sq. ft. Floor rearing Cage rearing
(weeks) Sqg.ft | Sq.n Sg. ins | Sqg. cn
0- 6 0.5 .046 0.5 .046 28 181
6-10 | 0.8 .074 0.8 .074 48 310
10-15] - - 1.0 .093 55 355
15-20 | - - 1t .14( 55 35E
20—-72| - - 2.0 .186 70 452
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In order to produce pullets that will be economi@adl profitable layers,
great care must be taken to provide the managethaniwill enhance
good body development without accumulating fat. idt therefore
necessary for the pullet grower to periodically dtweeks intervals)
monitors their growth and compares with acceptaotevth standards
for his breed. It is desirable that 80 per centbwéls weighed must
weigh within 10 per cent of the mean weight of siaenple because the
uniformity of individual weights is just as impontaas the average flock
weight. The sample should be a random selecti@botit 100 birds per
house.

Delaying sexual maturity is often a desirable dmedause this helps to
reduce the number of small eggs/bird.

Mortality rate from day old to 20 weeks should eateed five — six per
cent.

Feeds and Feeding

Feeds There is a tendency to think that pullet feediagnot critical
since rapid growth is not a priority; more so ttakay in sexual maturity
is often a desirable goal. This is an erroneous@ginbecause a badly
reared pullet can never be a good layer.

Commercially, growers’ mash is the available feed pullets from
about eight weeks old to between 18 — 20 weeksgef &hick mash
would have been fed fro 0 — eight weeks. Howeues, gresent trend
worldwide is to have two types of pullet developatios, one to be fed
from eight up to about 14 weeks and second fronwédks to point of
lay. Table 11. 4 gives the feed names and quasfige 100 birds based
on the two feeding regimes with no feed restriction

Table 11.4: Pullet Growing Feeds and Feed Requiremes per 100

Birds
Feed % Age to Quantities Required
Protein | Feed
kg 25kg bags|
Programme 1
Chick mash |20 0-8weeks |200 8
Grower mash| 16 8 — 20 weeks | 550 22
Programme 2
Chick mash |20 0—-8weeks |200 8
Pullet mash |16 8—-14 week | 25C 10
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| Pullet mash | 14 | 14 — 20 weeKs300 | 12 |

Feeding Restriction When pullets are full fed, they tend to mature
early and may begin to lay from 18 weeks of agestvad these eggs
would be too small to fetch good prices. It hasrdfee become a
common practice to restrict feeds for growing pslitne advantages of
feed restriction are:

a) It reduces the number of small eggs because this Iproduce
larger eggs soon after the commencement of lay

b) Trends to reduce laying house mortality

C) It often produces a bird with a larger frame anplacaty at point
of lay

d) May result in increased egg production

e) May produce significant savings in feed cost/pull&eed
restriction however, should be practiced only whsample
weighing indicates that the birds are growing tapidly. One of
three methods can be used:

1. Skip-a-day: Full feed for two days and then skiplay
without feed. This is the easiest method and d tdads to
be less harsh on the birds.

2. Restrict total feed intake: Feed only about 80 qeart of
the regular feed intake on a daily basis

3. Restrict the intake of protein or energy: This noeltltan
be applied if the farmer mixes his own feeds czustom
mixed.

Although feed restriction is a good managementtmador pullets it
must be applied only if a definite need for it leesen established. The
fact is that most commercial grower mashes areadyreaestricted in
energy and protein, this means that further physestriction of feed
intake would lead to excessive feed restriction wilh be harmful to the
birds.

Precautionary measures necessary for effectiveicapiph of feed
restriction procedures include the following:

a) Be sure to have adequate feeder space, espetiddijyi physical
feed restriction is adopted.

b) Birds must be properly debeaked as there is a teyd@wards
increased incidence of cannibalism could be a gsiiloreat.
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Table 11.5: Pullet Management Guide

Age of Birds
Weeks

Management Practices

0

2 — 3 weeks before arrival of chicks thoroughly v

and disinfect house. Allow house to rest for asiea

two weeks.

2 — 3 days before chick arrival, set up facilities
brooding (see brooding management)

Receive chicks and produce optimum brooding care

Vaccinate chicks against Newcastle, Marck’s
Gumboro before 10 days of age
Feed chick mash.

Continue brooding care
Complete vaccination as above.

Debeak if not done at day old
Continue brooding care
Gradually phase out supplementary heating

Continue brooding care
Discontinue supplementary heating

and

Vaccinate against Newscastle disease, Gumbora and

Fowl pox

Separate cockerels from the pullets if straight
chicks were brooded

Continue with routine management practices.

Change feed to grower mash
Change to adult size feeders and drinkers
Deworm the birds if possik

10-12

Initiate feed restriction if necessary
Continue with routine management

12 - 14

Continue feed restriction feed restriction if nexagy
Continue with routine management practi

14 -16

Continue feed restriction if necessary
Debeak if necessary (Be sure to have ample feec
water on days aftedebeaking

16 - 18

Full feeding
Vaccinate against Newscastle
Vaccine breeder flocks against Gumboro at 18 we

18 -19

Move birds into laying house. (Be sure to leaveudt
one week between vaccination and movemen
laying house
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Introduce layers mash after 19 weeks but beforg
weeks

> 21

Debeaking This is very important pullet management practidech
if properly done have the following advantages:

a) Reduces mortality due to feather and vent pecking
b) Decreases egg pecking
C) Improves feed efficiency by decreasing feed wastage

Early debeaking at six — 10 days is the most predebecause chicks are
easier to handle than pullets, it prevents the ibafigtic habit at an
early age, there is less interference with latecwvations and there will
be greater bird uniformity in the flock. Debeakinmy also be done at
four — six weeks and from 14 — 16 weeks.

The debeaking process is a major stress factordiega of the age of
birds on which it is done. It is therefore impottamat it is done with
cold scissors but this often leads to excessiveedig and high
mortality. The best method is to use an electrized&er. The procedure

for debeaking

is summarised as follows:

1. Mobilise a sufficient numner of staff for holdinget birds and
trained personnel for debeaking
2. Work during the cooler periods of the day. If pbssiavoid

debeaki

ng during the hotter periods of the year

3. Work out a system for the most efficient and rapahdling of
birds during the process

4. Cut between 1/2 to 1/3 of the upper and lower be@ks sharply
and cauterise properly to avoid excessive bleeding

5. Provide plenty of feed and water after debeaking

6. Use anti-stress feed or water additives for ablorget days after
debeaking

7. Do not debeak birds that are already under some @&frstress

e.g. vaccinations.

Moving Pullets into laying Houses: The movementpaflets from a
rearing house into laying facilities is a signifitastress factor. Care
must therefore be taken to ensure that the effecuoh a stress is
minimal. Movement should take place between 18 -w2eéks old i.e.
before the birds begin laying. This procedure sthdnd followed:

1. Move bi
evening

rds during the cooler periods of the daystlw# all in the

2. Get the laying facility fully supplied with feed @mnvater prior to
stocking. Use anti-stress feed or water additives
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3. Eliminating feed 12 hours before moving may be fulpn
decreasing pullet dehydration
4. Birds should be handled gently. Scratches or bsuis@ produce

cage layer fatigue
5. Avoid overcrowding. Provide a minimum of 150 sq (&sq ft.)
of space per bird in the laying house if deeprliggo be used.

Management of Layers

Pullets fed liberally under good management coowgimay begin to
lay eggs anytime after 18 weeks of age. Howevelaydey sexual

maturity is a common management practice, whichnofeads to hens
coming into lay after twenty weeks of age. Goodelayshould attain
50% hen-day egg production by 26 weeks of age.

Egg Production Goals

The profitability of any egg production enterpriepends largely on the
number of eggs produced per laying hen. The pringogl of this

enterprise is therefore to produce the maximum rerndd eggs at
minimum cost. Under Nigerian conditions a good gyhen (medium
sized brown eggers) should be able to produce akb2Qiteggs/yr and
consume an average of 120g of feed/day. Mortabtes should not
exceed about one per cent every month. The finbaoglysis of cage
versus deep litter egg production systems is ginérable 11. 6.

Housing and Equipment

The farmer is often faced with the dilemma of ragsiayers on deep
litter floor or in cages. In both cases solid stuwes have to be erected,
but if cages are to be installed additional expgmeast be incurred in

the flooring construction to provide for heavienceeting with deep pit.

Both the deep litter floor and cage systems haeg tdvantages and
disadvantages.

Table 11.6: Financial Analysis of Cage vs Deep L&t Egg
Production Systems -Based on a 1983 Case Study

Paramete Cage Yysten | Deep Litte
1. Investment per bird (N) 23.31 15.01

2. Return on Investment 7.8% 21.5%

3. Cost of producing one egg (NP.15 0.14

4, Payback period (years) 12.9 4.6
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Source: Federal Ministry of Agriculture, Water Resmes and Rural
Development, 1985. A comparative analysis of thepdéter vis-a-vis
battery cage.

3.3

A.

16¢€

Systems of Poultry Production

Battery cage system:Most of the commercial layers today are
kept in cages. This is particularly true in cousdriwhere the
production processes are highly automated. Thes lard easier
to manage in cages.

Cage types Many types of cages exist but the stair-step @oub
decker type has become popular because unlike éngcal
multi-stacked system, it does not require droppbuards or
cleaning belts below the upper decks of cages. Mewyedird
density per given volume house is lower for thersiep cages
compared to the stacked types. Cages should bedplacopen-
sided houses with dwarf walls. Under very hot ctaods, the
house may be no more than a roof over the cages.

Stocking density It has been proved that when caged birds are
fewer in number, they tend to waste more feed. st many
researchers conducted in the last decade with degar how
much we can crowd layers in cages have, howeweicated that
crowding is more profitable only when egg prices hrgh and
feed costs are low. Attaining high egg prices witho
corresponding increase in feed cost is very unfikiel this
country.

Manure Disposal Where small (backyard) or medium size
farms are involved, manure accumulation may noteposich
problems. The manure produced can be collectedsprehd on
farmlands. This method is easy and less expenkigeever, in
large-scale operations consisting of thousands iions of
layers, and with land becoming scarce, manure dapmay
become a serious problem. Lagoons, oxidation dstclieying
(dehydrating) and besides these methods being six@enthere is
still the odour problem and / or the need for fideposal of the
treated manure. Poultry manure can also be fednimads,
particularly ruminants, after it had been treatecbper disposal
of manure is necessary so that offensive odoural@eccumulate
and pollute the neighbourhood. Apart from constmt a
nuisance to the birds themselves by attracting niby, these
odours and the flies make the working environment
uncomfortable for the attendants.

Cage-Related Problems Layers kept in cages sometimes
develop some problem whose specific causes havebeen
ascertained. Such problems are not common amongrslay
managed on the floor. The main cage-related prablemost
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commonly encountered are cage layer fatigue (l@rdsunable to
stand due to weakened bones), fatty liver syndrflote of the
oviduct to retract after laying) and egg drop sypmde. Stress
may be involved in cage layer fatigue. Howevedoés not seem
to have any adverse effect on egg production. Thepgy
maintenance of automatic waterers and feeders r@ieat A
block in the water line for example can lead toharp drop in
egg production.

B. Deep litter floor system Install nests and fresh nesting material
such as wood shavings, rice hulls or sawdust. \d&signed
nests should be provided to reduce time neededafomg for the
laying flock and the eggs. Nests may be made ofdnmometal
and of varying arrangements, but should providectovenience
in egg collection. They may be placed in the midfiéhe pen or
along the walls inside the building. Provide onstnaeasuring
30cm (12”) wide, 35cm (14”) high and about 30cm”{1@eep
per 4 hens. For community nests should be cleagguaarly and
new nesting materials added as needed to prodeae eggs.

The litter should be stirred frequently and new enats added.
Wet and “caked-over” spots should be removed amdaced
with fresh, dry litter.

A common problem with hens on deep litter is fleggs. Eggs
laid on the floor easily become dirty and are spsb& to
breakage. The following management practices wdlphto
ensure that the birds lay inside the nests ratiaar on the floor:

1. Have nests in the laying house before the pullees a
housed or introduced the nests before the pullets
commence laying

2. Provide adequate, well-ventilated nests to prevent
overcrowding

3. Round off corners of the house, which serve asimgest
places

4, Close nests at nights

5. Provide nests with clean nesting materials

6. Use darkened nests and place them in darker ssabibn

the house.
Feeds and Feeding
Layers mash may contain between 2400 — 2800 Kda\éEdkg of diet
and 16 — 17 per cent protein. The peculiarity gétés feed, however, is

its high calcium content, which may be up to 3.5 pent. The high
calcium is necessary for laying down the eggshell.
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In recent years, phase feeding of layers has beéxarcated to be in line
with the different phases of an egg production igofThe first phase
start at point of lay to the period of peak produti.e. between 20 — 35
weeks, the second phase begins at 35 weeks andieadsut 55 weeks
while the third lasts to the end of lay. Under sackystem the ration for
phase one should have 17 per cent protein, phasd &wper cent and
phase three 15 per cent protein. This takes cogogzaf the differences
in egg production during the three phases. Thauwaldevel however,

should be slightly increased from phase one to @liage to minimise
egg breakage which normally increases with agéhefhen. Feed and
water should be given liberally.

Management Guide for Layers

The following is a summary of management routireeddying hens:

1. Provide optimum space per bird. A space requireroént86m
(2sq ft) is adequate at point of lay

2. Introduce the pullets to layer's mash preferablierathe first
eggs have been dropped (a production level of 2-5%

3. Inspect birds daily for any signs of disease oratmal behavior

4. Maintain accurate records of feed consumption, @ggluction

and disease control measures. A sharp drop indeegumption
is often the first indicator of a pending diseasgboeak or
response to a major environmental stress.

5. Under hot weather conditions, provide plenty of Icdonking
water, if possible, use artificial lights in therlgamornings (from
about 3:00 am) to stimulate feed consumption dutirggcooler
times of the day.

6. Always enter the house courteously, rude entrarare areate
hysteria

7. Regularly cull unproductive birds. Removal of suwns creates
more space for the remaining birds and saves ofe#dtkecost that
would have been expended on them. These birds mayedch a
better price at the time of culling than if theyrevdeft to be older
before sale. All layers should be sold off afteowatbone year of
lay unless they are still economically productive

8. At the first signs of disease or any other problesat up the
preventive or corrective measures promptly

9. Prevent feed wastage.
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Egg Collection and Handling The chicken egg is one of God’'s most
wonderful creations. Inside it is a warehouse dfiants in such a way
that they can form a chick if the egg is fertilehid concoction of
nutrients is held inside the shell, built in suclvay that it is strong to
bear the weight of a brooding hen but weak enowgtihfe completely
developed chick to break through at hatching tifflee shell is also
porous enough to allow gaseous exchange betweemmdite contents
and the external atmosphere.

This delicately designed bag of nutrients manufacty the laying hen
must be properly cared for if its original qualisyto be retained during
handling and storage. The conditions for handlimg anarketing of
good quality eggs are as follows:

1. Provide adequate nests for hens of deep litter.nBs¢ may have
a hinged door at the top to facilitate easy calbecof eggs

2. Keep litter dry. The egg is at its best at the poinoviposition.
To prevent it from picking up dirt, the litter sHdwe kept fresh
by regular turning of the older litter, removal wkt spots and
topping up with fresh dry litter when older litteecomes “caky”
or too moist.

3. Collect eggs at least three times a day. Frequeaftycollection
prevents the unnecessary accumulation and trampfirggs by
hens. The use of paper or plastic egg trays is hw@stgg
collection because they make it possible to cobent stack eggs
with minimum breakage.

4. Store eggs in a cool place. Egg quality deterisraery rapidly
in a hot environment. The optimum temperature forisg eggs

is about 13 C (55.4F) at 75 — 80 per cent relative humidity.

5. Use the egg room only for eggs. Eggs should be &eply from
onions, kerosene and other products with pungemiirothat eggs
might absorb.

6. During periods of egg glut, spraying or dipping €@g minerals
oil (groundnut oil, cotton seed oil or palm oilc8tfor one minute
will preserve egg quality under normal room storagaditions
for about four weeks.

Selection and Culling

The selection and culling of unproductive hens frihva flock has the
following advantages:

1. More floor space will be created for the good piats.

2. Saves on the feed cost of maintaining unprodudtiras

3 Culling at an earlier age may fetch a better magkete for the
bird
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4. May lead to a reduced incidence of diseases
5. It results in an improvement of feed efficiency fitre entire
flock.

Culling is a process that should actually beginday old. Wealk,
diseased and unthrify birds should continuouslgidéed out during the
growing period.

In laying flocks culling should commence soon aftex hens attain peak
production. The characteristics used to distingushween good and
bad layers are summarised in table below:

Table 11.7: Culling Chart for Separating Good fromPoor Layers

Character Good layer Poor Non-layer
Comb Large, smooth, brighDull, dry shriveled, scaly
red, glossy
Beak White Yellow
Vent Large, oval, smoothShrunken, puckered, dry

moist and bluish-white yellow of flesh colour
Public bones| Thin, pliable, spreaBlunt, rigid, close together

apart
Abdomen Full, soft, pliable Contracted, hai
Skin Soft, loose Thick under-laid with fat
Plumage Worn, soiled featherblot much worn, appear
broken or roughened | glossy months after reaching

maturity.

The best time to cull is in the evening just aftark using a flashlight,
but culling can also be done during the day.

The age at which to dispose of old layers is thatgd which the cost of
egg production exceeds income from sale of eggygersacan be
recycled by using a force molting programme.

Management of Breeders
Breeders are essentially managed like layers extbeptmanagement

procedures must be more strictly adhered to. Thewog management
practices must be given special attention.

. Selection and Culling Must be routinely and vigorously
practiced.
. Vaccinations There may be need for some vaccinations at point

of lay which can serve to transfer immunity froomhe chicks
e.g. IBD vaccine.
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. Feeding Feeding breeder mash, which usually containghdri
level of vitamins and some minerals than the ragalgers mash.
Feed restriction is often necessary for broileedes. A common
practice is to limit feeding to only about 80 pentof daily feed
intake. Such diets must, however, be optimallyified with
minor nutrients.

. Egg Collection Collection is at least five times a day.

3.4 Measures for Combating Heat Stress

Having outlined the consequences of heat strespoudtry, it is
appropriate to discuss what can be done to coméat $tress. Both
short and long term measures that have to be domediately to cool
down birds that are visibly suffering from heatess. As may be
expected, the subject has been of interest tondsa from all over the
world. For example, in 1977, a group of researchrers the University
of Ibadan compared the effects of forced ventifatinight feeding +
light, drinking or dunking in cold water and dungim normal water
once a day in the afternoons on heat stress tleane®ers reported that
night feeding + light resulted in best egg produttand egg weight.
However, forced ventilation, day feeding + lightjnking cold water
and dunking in normal water also produced favowatdsults. In
another study, the same workers found that theirigeaf ascorbic acid
at 100mg/kg of diet or aspirin at up to 0.2 pertadrthe diets were also
effective in alleviating heat stress. The benefieféects of ascorbic acid
feeding for counteracting the effects of heat strem broilers, was
recently confirmed.

These researches demonstrate the array of shortaerasures that can
be taken to combat heat stress. From a practicdl exonomical
standpoint, the use of artificial lights to stimglanighttime feeding is
perhaps the most advantageous method for combatimigstress.

The minimum temperatures, which are usually reabriote the early
morning, are within the range of ideal temperatuiaslaying hens
throughout the year. Therefore if light is avaiiglthe birds will be able
to maintain a high level of feed intake during tie®l parts of the day.
However, during the hot afternoons when the risldeath from heat
prostration is high, the provision of ice cooledtevaor spraying the
birds with water from a garden hose are also gralctionsiderations for
alleviating heat stress.

The installation of electrically operated mechahgadgets to improve
ventilation or spray water in and around the pgultrouses, are
extensively used in many parts of the world. Thestnmommon of these
gadgets is the fan. When placed on the windware sidhe house, fans
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tend to increase the air speed as it blows throigh building. At
exceptionally high temperatures, it may be betigglace the fans inside
the house to blow the air lengthwise of the butdiim some parts of the
world, circulating micro jet sprinklers are instll at the point of the
roof. Such sprinklers are used to spray the roother ground area
around the poultry house with water. This aidsaoling the house and
its surroundings. The installation of foggers whamit a fine mist of
water that keep the chickens wet to aid in cootimg birds have also
been utilised.

A short term measure to combat the effect of haatss that is little
known to poultry farmers is the manipulation of [igufeed formulas to
provide feeds with lower energy content but adegjydfortified with
other essential nutrients. This practice is basethe principle that the
amount of feed consumed by a bird depends on teeyemequirement.
For the poultry man who has control over his feedmula, it is
recommended that during the hotter months of tlae, yfeeds should be
formulated to contain lower than usual energy levielit optimally
fortified with other essential nutrients. Such dishould stimulate an
increase in feed intake and consequently an inereaggg production
for layers or growth rate for broilers. Relatedtlics is the use of feed
ingredients that contain fat. Where fats are ecaoalhy available, they
should be used as the preferred energy sourceefnt formulation
because they are known to produce less specificthaa other sources
of energy.

Whatever methods are used for combating heat stness be weighed
against the economics of such a practice. The fasimeuld be free to
try any methods accessible to him and select thet rroonomical
management practice in his situation.

Good housing design and construction is the mopbrtant long-term
measure for combating heat stress. Nigeria is fiatel to be in a
geographical region in which good poultry housiag be constructed at
minimum costs. A good poultry house must provide fbllowing

necessities: protection from rain, sun, and pedg¢gaate ventilation,
minimise ammonia build up and reduction in humidithe design that
best satisfies these requirements in most of ty@dal world is an open
sided house with a suitable roofing material. A $®@gonstructed with
about two-thirds of its sidewalls open but screéith whicken wire mesh
and less than 11m in width in most cases will hadequate natural
ventilation for most of the year. Adequate veniatis the most
important factor for the control of ammonia builg, uhumidity and

poultry house temperatures. The ideal poultry hosfseuld have an
East-West orientation to prevent sunrays from amgethe house and
should be located on a well-drained site seleabethlte advantage of
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topographical features that favour free air movenerand out of the
open-sided poultry houses. Other construction detaf the ideal
poultry house include the selection of economicalytable roofing
materials that will produce a cooling effect in theuse and floors and
sidewalls that can easily be cleaned and disinfleciée use of gable
roofing with ridges is increasingly being used astlfer means of
enhancing adequate ventilation in poultry housé® pgresence of trees
around the houses can result in shades that waitlymre a cooling effect
in the house environment.

3.5 Disease Prevention and Management

As has often been said, prevention is better thare.cThis is
particularly necessary in poultry production whenme outbreak of a
disease can wipe out a whole flock. A much bettet more practical
way of dealing with disease is by prevention. Iteslonot mean
vaccination alone but constitutes a host of othactces, which must
be followed regularly.

Cleanliness This means that whatever the bird is given or en&ml
come in contact with should always be clean. Regulae of
disinfectants is important in controlling pathogemicroorganisms. The
farm and its premises should be kept clean. Itlse anportant that
employees be provided with showers and clean cigtbn the farm.

Pollution Control: Keep dust and offensive odour off the poultry $eu
Often, dusty air and bad odour are as a resulbof pentilation. Poor
ventilation promotes rapid spread of respiratosedses.

Dead Birds and Waste DisposalAvoid throwing dead birds and refuse
all over the farm premises. Dead birds should lopgny disposed off.
There are many ways of achieving this:

a. Incinerate (burn) in specially constructed faahti(incinerators)
which when well operated are nearly odourless

b. Use plastic bags to hold the dead birds, seal amdve from the
farm

C. Construct disposal pits in the ground into whicladidirds are
deposited for bacterial decomposition

d. Bury dead birds, deep enough to avoid being dulgyugogs, rats
or other animals.

Consultation with other farmers and poultry experts
The “Lone Ranger” approach to poultry farming sliolé discouraged

because more often than not, it is farmer who efue seek the advice
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and/or opinions of poultry experts and experienead successful

poultry farmers that runs into serious disease lprob. Experts (poultry

specialists, poultry pathologists and veterinafasi®uld be consulted
at the beginning and regularly thereatfter, for infation on good source
of day-old chicks, suitable housing designs, go@hagement practices
and recommendations that will ensure good perfoomdrom the birds.

Consulting is a necessity for a beginner and shbeltmportant to those
who have been in the business for a long time a$tén the case, two
heads are better than one.

Good Water and Feed Supply Most sources of water (pipe borne,
borehole or well water) often contain some impasitildeally, water
supply to the farm should be tested for chemicailtamination and
purity. Avoid using nearby streams as source ofewas chemical
fishing upstream may render the water poisonoubirds. Adequate
feeding is important for good health and produtfiviFeeds fed should
be well balanced so as to prevent occurrence oitional problems and
to enable the bird withstand stress and diseaaekatt Always inspect
feeds for possible presence of decayed materialldyngrains,
poisonous weeds and other possible sources oflé&roub

Vaccination: Any poultry disease prevention strategy shoulbive a
vaccination programme because the spread of scseag#, particularly
those of bacterial and viral origin is difficult tontrol even under the
best management practices. Such diseases areotiee@tvented by
routinely vaccinating the birds. Just as therermaagy vaccines, so are
there many vaccination programme.

A suggested programme is given in table 11.8 fgers and broilers.
This suggested programme is based on experiendbks ifaria area and
can only be used as a guide. You should consult pmal veterinarian
for the best programme for your area.

Post Mortem Examination: This means finding out the cause of death
of the bird. It involves physical examination arabdratory tests, and
should be conducted by a trained person. Informdtiom this exercise

Is important in changing or modifying your manageinpractices in
order to avert future occurrence of similar or otthisease problems.

Control of external Parasites and PredatorsThe presence of external
parasites on birds and rodents in poultry housea ign of poor

management. These parasites irritate the birdfhaady infestation may
cause heavy reduction in performance. The threa mernal parasites
of poultry are lice, ticks and mites. They live kit the feathers in all
parts of the body and feed on the feathers or scelkile others bite or
suck the blood of the host. Chemicals such as Mialat carbaryl
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(Sevrin), Coumaphos, Rabon and Vetox can be usedrwol external
parasites. Rodents (rats and mice) eat and defgeals and feed bags,
transmit diseases and constitute a nuisance. Begtot of rodents
require general clean up and the use of baits ssclvarfarin, zinc
phosphide, Epi Block and Havoc.

Other Preventive Measures State with good quality chicks, do not
mix birds of different ages and from different fasmestrict or prevent

visitors into the poultry house; isolate sick bis soon as discovered
and seek veterinary attention; keep birds as cdafite as possible and
avoid sudden changes in their environment which caase stress.

3.6 Record- Keeping and Performance Evaluation

Beside other uses, one of the purposes for keepoayds on the farm is
the information it provides on the health and Hehlstory of the flock.
Veterinarians are often invited whenever there disease problem on
the farm and they are expected to find the causdscarrect them. To
do this successfully, background information or lirgory of the flock
is necessary. Certainly, it is difficult to providguch information
correctly without records. There are different typef records,
depending on the type of poultry enterprise. Ireetipe of the type of
production, farm records should provide informatiem medications,
types of vaccines and how administered, feed copsam mortality
and cause.

Records are essential as profit and loss indicafbingey also help to
identify disease problems at the very early stagensthey can be more
readily controlled. There are three records thastmhe kept by all

poultry farmers.

1. Inventory: A list of all equipment, drugs feeds and otliems
in u se on the farm; date of purchase, cost andtyaf items
should be appropriately kept.

2. Production Records Should show date, status of birds;
numbers, mortality, feed consumption, culls andhe case of
layers egg production. It is usual to maintain eord sheet for
each house of flock for daily recording. Weekly amdnthly
summaries should be made and used as a basisdiingvthe
appropriate operational management decisions.

3. Sales RecordsShow total product sales (chicks, broilers, culls
and eggs) and revenue collected. It is absolutedgmial to use
different people for maintaining the production aades records.
It is the responsibility of management to ensurat tall eggs
collected or birds produced are properly accoufdvedrom day
to day. The theft of birds, eggs, and other farpp$ies by farm
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workers are commonplace so it is extremely impdrtanhave
proper accountability.

Sample record forms may be used but it is besvédve one based on
field experience and the needs of the particulanf&Records should be
few but comprehensive enough to supply needednrdton.

Performance Evaluation

Poultry keeping like any other business demandsttigaproducer must
be able to assess from time to time whether heaisingg or losing

money in the enterprise. It is therefore import#at the poultry keeper
should periodically go through his records and carapvith established
performance standards in order to determine how thel birds are

growing or laying eggs. The major parameters usedmeasuring

productivity from chickens are: weight gain, matiglhen-day and hen-
housed egg production rates, and efficiency of tgdgation.

1. Mortality : Keeping the mortality rate as low as possibleumy
flock should be the ambition of every poultry keepeis usually
expressed in percentages:

No of birds dead

= 100
Mortality: No of birds started *

For broilers a mortality rate of less than four pment is
considered normal rates. For pullets from day ongadint of lay
(about 20 weeks) is five — six per cent. For layimgds the
mortality rate should not be more than 10 per temughout the
laying period. An unusual increase in mortality aien the
symptom of a major disease outbreak and shoulddragily and
thoroughly investigated by a veterinarian.

Weight Gain: In broiler production, the rate of live weightiga
iS a very important parameter. It is good practiceweigh a
sample of the broiler flock at two—week intervalbiese weights
should be compared with established standards deroto

determine whether the birds are growing well; & thirds are not
growing well, the quality of the feed is often ajaracontributing

factors. Disease conditions, poor quality birds abdd

management are other possible factors.

2. Live weight: In pullet production, weight gain is not an imjaont
parameter but the weights need to be checked peaibyd(four
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week — intervals) in order to make sure that thdefsu are
developing properly.

In commercial production it is standard practicectmtrol the
growth rate of pullets in order to produce pulletsiniform size
at point of lay as well as delay sexual maturity.

3. Hen-day and hen — housed egg productionThe rate of egg
production in a flock is often expressed in terrhthe percentage
of birds laying eggs relative to the total numbkthe birds in the
flock at any given time.

Hen-day egg production =_Average daily egg praduact x 100
Average daily number of laying hens

Hen-housed egg production = Average daily egqg prtioiln x 100
No. of laying hens house at the
Beginning of the laying period

The difference between hen-day and housed egg giioduies in the
fact that while hen-day is concerned only with greduction from the
birds that are alive, hen-housed production ofdab&t of production of
poultry meat and eggs, it is important to use gqadlity feed. The
better the quality of the feed, the better its i@teonversion into meat
and eggs. Feed efficiency is a measure of howiefiily a given feed is
being converted into products.

In broiler production, there are three ways of esgmg feed efficiency.
a. Feed efficiency = _Weight gain

Feed Intake
Feed efficiency is always less than 1.

b. Efficiency of feed utilisation = _ Feed intake
Weight gain
C. Feed conversion =__Feed intake
Body weight

In commercial production feed conversion is commoaméed but the
term feed efficiency is a more common terminology Scientific
literature.

A desirable goal for commercial broiler productisma feed conversion
of 2.0 at market weight.
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In egg production, feed efficiency may be expressedierms of
feed/dozen eggs or feed per kg of eggs.

Feed/dozen eggs = Feed consumed
No of eggs production in dozens

Efficiency of feed = Feed consumed kg
Kg of eggs produced

Table 11.8: A Suggested Vaccination Programme fordriltry

Age Vaccination Required
1 day old 1. 1%'dose of Newcastle disease vaccing
0 — 2 weeks 2. A dose of mark’s disease vaccine
3 — 5 weeks 3. 1%*dose of Gomboro disease vaccing
4. 2" dose of Gomboro disease vaccijne
(vaccine usually given 3 weeks after
the first dose
6 — 8 weeks 5. A dose of fowl pox vaccine
6. 2"9does of Newcastle disease vaccine
16 — 18 weeks 7. 39does of Newcastle disease vaccine
8. 3 dose of Gomoboro disease vaccine
for breeder flocks

4.0 CONCLUSION

Poultry are kept essentially for egg or meat prdidac The duration and
management practices required for egg and meat aypgeroduction
differ, though the two may be integrated naturallyin backyard poultry
production or by sharing the same poultry equipnaemt appliances or
facilities. In either of the two enterprises (beod or pullet production),
production operations are undertaken in phase®edbrg and rearing,
starter and finisher phases (for broiler managengnilet and layer
phases (for pullet management). Productivity andgioofitability is
dependent on the appropriateness in time and e#eess with which
routine management practices are applied. Undelisignof the
principles of poultry presupposes their applicatidmich this study unit
endeavours to provide to students in this course.

5.0 SUMMARY
The study unit has attempted to touch on esseatmsds of poultry,
especially domestic chicken, management in ordeculavate in the

minds of students both theoretical and practicalewstanding of the
subject matter. It is organized to expose learriershe two major
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enterprises in poultry production, routine pracicm the various
production operations associated with the intensivel extensive
systems of management. Ancillary management pexcttich as heat
stress and diseases management, record keep aridrn@erce

evaluation are also discussed from practical poinview to enable

student develop can do attitude towards animactaljure.

6.0 TUTOR-MARKED ASSIGNMENT
1. Describe production practices for a specific pgukinterprise

under a named management system. What advantagesoha
chosen management system over others

2. Describe long and short term measures from condpdtieat
stress in broiler raised in a deep litter system

3. Outline vaccination regimes for pullets up till tpeint of lay.
Enumerate economic importance of name poultry dsea

4. List types of records you need to take in a lay@mf What

parameters will you measure to properly assesgpénirmance
of the layer farm?
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1.0 INTRODUCTION

Rabbit is one of the latest domesticated livestockigeria. While in
the wild, rabbit is commonly referred to as harabBit production in
Nigeria became popular following its earlier intuation in the Western
States of Nigeria by the United States DepartméAigoiculture and the
subsequent creation of awareness for its poputeizaby the
Directorate of Food, Roads and Rural InfrastructyBFRRI) in
1988/1989. Rapid spread of rabbit production arisa® its large scale
advantages over many other species of livestock. f€ading habit of
rabbit confers the ability to utilise forage andncentrate diets
efficiently as sources of needed nutrients. Thiitgurther assists to
reduce feed scarcity and cost for rabbit productihnile the growth
rate is comparable with chicken in terms of meatipction, it costs far
much less to feed rabbit than broiler chicks. ltghhreproductive
efficiency measured by number of young ones pdh biertility and
short generation interval makes rearing of rabditsghly attractive and
profitable enterprise. The quality of rabbit mesadquct is nutritious and
it is relished in social gatherings and drinkinggas as “bush meat”.
Rabbit production above all is environment friendigbbits are not
known for noise making, fierce fighting, attack the husbandman or
poor defecating habit that may result in stenchrenmental pollution.
Thus, new entrants into livestock production oftemmence building
up their skills through backyard rabbit productitbecause of its
attractiveness.
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2.0 OBJECTIVES

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

. identify breed characteristics and select for déxa traits

. explain the principles of reproduction in rabbits

. mention feed ingredients available for rabbit ahdirt nutritive
values

. describe the basic principles underlying housingigtes for
rabbits

. explain principles of health management in rabpiter

3.0 MAIN CONTENT

3.1

Breed Characteristics of Rabbit

There are several breeds and strains of rabbithina¢ been introduced
into Nigeria. The breeds vary in the pattern oftooalours, sizes and
productive characteristics. Most common coat caaue of dark, white
brown, gray or ox-blood or a combination of two thiese colours

exhibited in a characteristic pattern for a giveeed or strain of rabbit.
However, much greater interest to the produceegeaglto the productive
characters inherent in a breed. In terms of sleeretare medium-sized
or heavy breeds of rabbits which vary in their tigta suitability for

home and commercial meat or fur production. Fot aswth, rapid
attainment of mature body weight at 4.1-5.5 kg a@m@-7.3 kg

respectively for medium and heavy breeds is moseral@de compared
to small-sized breeds weighing 1.4-1.8 kg at mgturi

Some medium and heavy breeds of rabbits commonigdiaon Nigeria
are listed in the table below:

Breed Weight at No. of Kittens | Coat Colour
Maturity (Kg) | Per Doe/Year

Flemish giant | 5.9-7.3 36 Light grey
Americar

Chinchilla 4.1-5.5 38 Fur grey, blue grey,
Belly White

New Zealand | 4.1-5.4 50 White, Red or black

Californian 3.6-5.0 48 White, blagk
patches on Nose,
ear, feet or tail

Dutch 2.5-35 45/48 Black, with belted
white

English Spot 4.1-5.4 40 White black |or
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chocolate spots

Champagne |4.1-54 40 Dark under fur slate
d’argent white

The objective of the producer most importantly alies the choice of
breed or direction of selection.

Breed selection is commonly based on healthcarevagair which is
evidenced by alertness, brightness of eyes, coaurgosmooth and
glossy coat, reproduction performance, type andocoration. Light
coloured skins are often preferred to dark coabwad rabbits. A good
age to start production is at weaning or matuffiglection for breeding
and rearing must be decided on the basis of rggbformance records
on the farm. However, such records are hardly alkal Rabbit breeds
commonly found in the locality with proven assumaraf good health
and productivity from the producers nearby mayisaffor a beginner.
For example the New Zealand white and American €Hiila are the
most adapted exotic rabbit breeds in Nigeria, &y thrive very well
in most ecological zones. Among the local types ltgbt and dark
brown are most preferred. Note that a breed narperdks on location
or place of origin, coat colours, breeder nomenctaor size.

Rabbits that have white coat colour are preferrad sell faster in
Nigeria than those with dark coat colour. For w@obduction, the
English Angora and French Angora have higher pesfez. For new
starter, rabbits at maturity are easier to mandga tnhewly weaned
stock. However, matured rabbits are more expensige weaners but
they hasten to attain the breeding age of 5 or Bthso It is important to
rely on the health status and records of performamselecting rabbits
for breeding. The adaptability of a breeding staclay be easily
accessed from the breed most populous in the comyntims will also

guarantee early disposal of stock whenever theymerddesires.

3.2 Selecting and Improving Desirable Traits

Breeding stocks are selected predominantly fronh qrgeerds of a rabbit
or its parents. Selecting on the basis of coatyeralour is secondary.
Quantitative traits such as fertility, growth aneed efficiency, milk
production, disease resistance and carcass quaktymore desirable
basis for selection. High heritability percentagenmst quantitive traits
in rabbit further ensures that larger proportiortte characters can be
passed from parents to offspring, and makes parergtords a
dependable tool for the selection of good traitssiBes selecting desired
characteristics in the animal, other techniquesrfgroving such traits
in the flock are:
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Line Breeding | This is a continuous mating of sulbsed
generation to an identified male or its offspring.
Out crossing Mating of unrelated individuals orenof different

the genotype
Cross breeding| Mating of individuals of two diffatdreeds
Inbreeding Mating of individuals that are more elgsrelated

offspring, brothe-sister or offsprin-Damnr

3.3 Principles of Reproduction in Rabbits

Rabbits are known to be highly active in sexualvé@s, as such, if
undesirable mating (including mating prior to méyrmating between
closely related members of a family or mating betwe/rong partners)
are to be avoided, rabbits should not be allowetlvio communally.
Males (Bucks) and females (Does) prior to age ofunityg must be
separated into single cages or hutches. Matureléerabbit (also known
as Doe) normally comes into ‘season’ or ‘heat’ qdically by
demonstrating signs of high receptiveness to naledrpose of mating.
Such sign may include restlessness in the cagenmédantic efforts to
leave the cage to join other rabbits in the negecaubbing her chin on
the hutch, water or feed troughs. Other signs eb&de are physical
changes or discharge from the vulva such as rednessollen genital.
When these occur, the producer is encouraged nefeathe doe to the
cage where the buck is housed without any furtledayd Some bucks
may be timid to mount on the doe if such buckstaken from their
cages to where the doe is housed. A delay in intiogy a doe on heat
to a buck immediately may result in loss of the exignce to be
receptive to the male. The act of mating or coputedlso stimulates the
release of eggs (oval) in the does for fertilizateond conception within
the reproductive organ of the female rabbit, usudld hours after
mating. For this reason i.e. release of eggs oftgr ¢he act of mating
has taken place makes rabbit to be described aslemt’or included
ovulator’.

It is important to regulate the mating ratio inamgle stock of rabbits.
Mating ratio refer to the number of male allottedat group of female
for purpose of mating for efficient reproductiondamvithout over
tasking the sexual stamina of the male. Recommenathg ratio is
modestly put at one buck (male) to two-five doesn@les) daily.
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A successful mating results in fertilization anégmancy which extends
between 28 and 32 days. Often kindling or paramitoccurs between
31 and 32 days or an average of 30 days gestationdp Young rabbits
(or kittens) grow for four-12 months to the matyrétge and ready for
breeding, depending on the breed. For example radl polish breed

may be breed at four months, medium New Zealandewdti six-seven
months and heavy Flemish at nine-12 months of hgenany breeds
sexual maturity may be attained at five monthsrdfigh but it is not

recommended to opt for breeding doe immediatelirattg the sexual
age of maturity. Consideration must be given toghgsical ability of

the doe to carry pregnancy to term and to kindlangoones safely.
Good quality feed and adequate feeding plus souadagement care
from birth may encourage a producer to breed agamsiing doe much
earlier than its other mates lacking adequate wualnd quantity of

nutrients and growing slowly. This implies that agenot an absolute
consideration in breeding but rather size, whicbfisn from 2.0kg live

weight. Please note that the doe must be returoedet cage and
separately kept as soon as copulation with the lmedurs, to avoid

abortion or loss of developing embryo as a restlstouggling and

fighting by the buck to have another round of nmatmith the doe if

fertilization had taken place. Sometimes inexpegendoe may resist
mating, it is therefore important for the reareassist by restraining the
doe to enable the buck to mount on her.

About four-five days before kindling nesting box required to be
placed within the closest reach for the pregnam. dde nesting box
should be stuffed with succulent bedding matesalsh as wood saving
or grasses. The pregnant does on her own wouldatigtshed part of
her hair covering to create warm cover for the laa# kittens to be
delivered. Kittens cohabit with their dam in thestieg box for about
two weeks during which the eyes are open and hawering also
develops. Re-breeding of the doe can be done ghaiftiér kindling;
however, re-breeding of doe four times in a yedr suffice for good
results. A good doe produces on the average Zhkitper year.

3.4 Rabbit Feeds and Feeding

Management of kittens from birth through weaningraturity depends
largely on quality of feeds and appropriate appiica of feeding
principles during the growth period. Young rablaite left with the does
to have access to milk until weaning at 56-60 daysttain 1.5kg
weaning weight. Litter size (number of kittens peth) determines the
average litter weight due to competition for milkdafeed. During
lactation, adequate good quality concentrate, @afit succulent greens
and plenty of clean fresh water should be provideensure production
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of abundant milk for the young ones. Milk consuroptat early stage of
life of a kitten offers nutrients that ensure imrmaysrotection and rapid
growth during the pre-weaning growth period. Ashsiitten weighing
about 60g at birth attains 1.8-2.0kg at the weaang of 50-60 days. At
four-eight weeks, kitten would have grown hair cteaconserve body
heat without the dam providing warmth for them. yis@ould on their
own eat some concentrate, greens and root supidi¢deir dam. At
weaning, the dam is simply removed from the litiad kept separately
away in another hutch. Sudden removal of the damevihe milk still
flows may results in a caked udder. In order toictbis condition at
weaning, a few kittens especially those having state of growth be
left with the dam for few days until milk flow ce=s

Besides the removal of dam at weaning a numberctbies are
usually carried out immediately for ease of goochaggement such as:

(1) Identification of individual weaners using dags, tattooing or
notching methods.

(2) Sexing: separation of males and females wsaner

(3)  Selection for breeding especially for replaeatrstock.

It is important to note certain principles guidinbge feeding and
nutrition of rabbits. The domestic rabbit is primhamherbivorous and

will eat most types of green vegetation, hays,gatubers and roots.
Thus rabbits may thrive on feed ingredients froranplsources. This
convenient feeding habit derives from the spec@dptation of the
digestive system of rabbit. The digestive tractidaly is that of a

monogastric consisting of a simple stomach andiagjdarge caeca
(plural) where cellulolytic microorganisms residéne latter additional
structures aid in digestion of forage feeds whitiep simple stomach
animals cannot easily digest. Another special @bilof rabbits

supporting the use of poor quality feed ingrediaatthe recycling of
soft faecal pellets to supplement protein qualibd @8-vitamins and

further aids better digestion of poorly digestided. The protein-rich
soft faeces (coprophage) is produced from bactprikein synthesised
in the caecum (singular). The stomach adaptati@ngiowers rabbits to
utilise non-protein nitrogen ingredients (urea, l[pgumanure, biuret) as
sources of protein which further ease feed andemitrequirements of
rabbit while contributing to faster growth.

The nutrient needs of rabbits consist of suitableants of protein,
carbohydrates, fat, minerals, vitamins, water anijhage. It is essential
that feeds containing these nutrients must be geaviin a palatable
form and sufficient quantity. Nutrient requirementsl7 per cent crude
protein (plus 0.65 per cent lysine and methioni2dR0 kcal digestible
energy have been recommended the protein sources inctude
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soybean, groundnut, cottonseed, palm kernel andlostar meal in
combination with non-protein nitrogen sources. Wtithe energy may
be derived from fats, tubers, grains and forage ddee Fat
supplementation as energy source should not ex28e2b per cent
depending on age. It is of necessity to add a faatmy level of
roughage or any fibre source into the diet of rsbbd avoid enteritis
and to aid both microbial activities and bowel mment. Staple food
by-products commonly consumed in many Nigerianucal have been
tried and found to be useful for feeding rabbitg. edry cereal and
legume grains. The use of cassava tuber peelseaved, bambara nut
wastes, poultry manure, maize and sorghum offal ehdeen
recommended as cheap alternative feedstuffs fombitratvithout
comprising growth rate and development of bodygss

3.5 Basic Principles of Housing and Sanitation foRabbits

The underlying principle of housing for rabbit idat housing
accommodation should protect stock from predatextseme climate,
accidents and injuries. It should also aid comfagtowth and
reproductive wellbeing of the rabbits and convetiyerpermit all
operations to be carried by the husbandman. lohiégsacteristics habits
rabbit houses may be sited close to human habitaggause rabbits are
not noisy and their faeces are not stenchy-likpanltry and piggery.
Rabbit houses ought to be a simple, cheap laboungand easy to
operate without compromising adequate ventilatiod eonvenience of
stock and workers. Specific designs of rabbit heugary from one
location, climate, scale of operation and investmemnother. Materials
for construction also determine the durability béthouses and their
facilities.

Rabbit hutches or cages have been recommendedasunee0.9-1.2 m
in length, 0.6-0.9 m in width and 0.6 m in heighv¢h a clearance from
the ground level of 1m. In principle a breeding adwebuck should be
provided with 0.09 rhfloor spaces for each 0.5 kg body weight. In
another words, 5 kg live weight doe would requir@ @ of floor space
for its convenient accommodation.

The type of flooring installed in rabbitry, influees the easy and
frequency of cleaning of the cage. Wire mesh flogris widely used
where self-cleaning hutches are desired. Othesstgpéooring are solid
and slat flooring or their combination with wire sheflooring. Where
solid flooring is installed slanting of the flooné frequent cleaning to
remove urine, faeces and left-over of feed stuftlenfloor is suggested.
Slat flooring requires that hard wood slats arecegaclosely to avoid
trapping of rabbit feet in between slats. It is iadble to double wire
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mesh at base of hutches to avoid trapping of feegking by predators
or weakened by urine.

Provision of component facilitates such as nedhoxg, feeder, waterer,
rack for forage and saltlick are important consatien for the

construction of a rabbit hutch. Different materiadsging from metal

sheets, wood, concrete, mud, plastic to earthes @@ commonly in
use. The choice of material depends on capitabhuabnd preference of
the owner. Rearing of rabbits in colony cage rarfges 0.37 to 0.55

cn? for a cage. Colony or cage rearing is often useddising young

rabbits especially for meat production. A spacé&@fx 43cm types of
housing are briefly described as follows:

. Pens: These are partitions in housing where rabbits am@ kbn
concrete floor surrounded by wire mesh, wooden amncrete
wall. All components facilities are placed on theof for easy
access by the rabbits. Note that matured rabbitedeaas
replacement stock are not suitable for this typkaafsing.

. Paddocks: These are fenced area in fields where rabbits are
allowed to freely graze on the growing vegetatigurtable
hutches are usually placed within the fenced acegrovide
accommodation for the rabbit while they remainha area or at
night.

. Underground Housing: This type of housing permissible for
rabbit to create a natural mode of living similardondition in
the feral state. However, concrete flooring must dvevided
beneath the underground to prevent rabbit burrowengscape.
Rabbit burrows into the underground where they st part of
the day but occasionally come up to the surfadedd and drink.
Both the top and underground spaces are fencebtd ascape.

. Portable Hutches: These are light movable hutches to
accommodate and transfer hutches from one poirdnimther
usually in the backyard where rabbits can be graredegetation
or in paddocks.

. Nesting Boxes: Nesting boxes are special housing facilities
designed to accommodate the dam and the kitterw poi
kindling and during the period of nursing to weaninrhey
provide convenient place for kindling for the breepddoe and
prevent kittens from wandering away from their seurof
warmth and suckling. Cushioning materials such ascident
hay, cotton wool, shredded paper or hair are pexvidy doe or
rearer to aid survival of the kittens at their paife.

Ease of attention and disposal of dirt for a cleamironment should
form a strong consideration for a choice of accomation for rabbit.
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3.6 Principles of Disease Prevention and Health
Management

Rabbits in good health and vitality are easily graped by their bright
eyes, alertness to sound, smooth and glossy cdag@d appetite. The
immediate surrounding including hutches, equipmerater and feeds
are the points of attack by parasites and dise&eaning and hygiene
of the sanitary conditions of these ports deterntivee health status of
the rabbitry. Cleaning and hygiene implies promigpdsal of manure,
used bedding materials, stale food, providing wsahee water and feed
and keeping the entire hutch and its componentncéand disinfected.
Sanitation in the rabbitry forms the best methodtfe prevention of
disease outbreak. Similarly, rabbits entering itite rabbitry from an

outside environment must be quarantined for twedhweeks prior to
introducing into the stock. The quarantine providgsperiod of

observation and treatment of worms and externadgu@s as well as
other diseases that may be noticed. Isolation of aitk rabbit

immediately on notice of certain habits or symptoofsa disease
condition helps a great deal to prevent spreadisdages in the herd.
Habits associated with disease condition includestless (or

restlessness), isolation from other mates or gitthmnched up in a
corner, not actively feeding or drinking, dull eyesugh coats. These
observations are indicative of disease infectioml dne immediate
attention of veterinary personnel is most desiralgost disease
conditions of rabbits may be categorised into yibalcterial, parasitic,
fungal and non-infectious diseases:

a. Non-Infectious Diseases:

M Cannibalism: Does may sometime be predisposed to
killing and eating up their kittens. Lack of suféat or
good quality feed or water, nervousness and crowdy
accommodation may trigger such a vice habit. Doesd
in this vice behaviour consistently should be alller
disposed off.

(i)  Bloat: This is a condition associated with the distenbén
the abdomen due to accumulation of fluid in therstoh
as a result of malfunctioning of the digestive epst
Excessive feeding of carbohydrate-based diets, yslim
forage or certain legumes are predisposing factors.
Addition of fat or hay to diets and reduction ofips in
concentrate diet eliminate bloating condition ibbis.

b. Fungal Diseases
Ringworm: This is a disease of the skin coat caused by fungis
Trichophyhton mentagrophytes. It is characterized by circular loss of
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hair at a spot on the skin or thinning of the fline affected portion may
be inflamed or covered with bran-like flaky skinbdie. Treatment is
often effected by sprinkling of powdered sulfurrtesting boxes or on
infected spot after scrapping off the whitish flake

C. Parasitic Diseases

(1) Coccioliosis: Coccioliosis is caused by protozoa known as
Eimeria spp. Infected rabbit show signs of diarrhea, lack
of appetite, rough coat and poor growth rate. Tiherliea
may be accompanied with stained feaces. Treatm#ht w
sulfaquinoxaline often suffices.

(i)  Mange: This is a disorder associated witkarcoptes
scabiel or Notoedres cati infection. It is characterized by
scratching of the spot of infestation and lossaif bn the
chin, nose, head, base of ears and eyes. Dippbigt ia
lime sulfur preparation has aided in treating tisease.

d. Bacterial Diseases

(1) Pasteurellosis:This is a disorder of the nasal membrane,
air passages and the lungs. It is highly contagissase
caused byPasteurella multocida. Rabbit exhibit snuffles
or nasal catarrh and inflammation of mucous men#ran
The bacterial parasite is responsible for abscesaswsh
may be found in any part of the body or head.

(i)  Conjunctivitis (Weepy eye): Infected rabbit is prone to
rub the eyes with her feet resulting in watery eatad or
discharge from the eyes, reddening of the eyes and
eventual inflammation of the eye tissues. Treatment
done with eye ointments containing sulfonamide,
antibiotics and/or steroids.

(i)  Pneumonia: This is bacterial infection arising from
dampy and unsanitary hutches and inadequate bedding
The body temperature of the affected rabbit rispstau
40°C and the animal exhibits off-feed, dyspnea and
lassitude. Antibiotics such as oxytetracycline,ipdim or
combination of penicillin and streptomycin are uszsl
effective treatments.

4.0 CONCLUSION

The focus of this study unit is on the basic mansg@ principles
guiding rabbit production. For a fresh beginnerahbit rearing, there is
need for clarity on the advantages of choosingitgbhs an enterprise
among other livestock production engagements. Hetnmave the
understanding of identifying breeds or strainsaiflit required to meet
his production objectives and subsequently selgd¢onspecific traits of
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interest. The realisations of the farmer’s objextare predicated on his
knowledge and application of the principles of nalmhbanagement and
husbandry which are concisely discussed under ithéhemes of the

main content.

5.0 SUMMARY

Domestication of rabbits from the wild is recenaldRit production has
several advantages over other farm animal productoterprises
especially in terms of low cost and easily avadalbdedstuff, high
reproductive efficiency and above all, high prdiitiy. As such fresh
beginners, be they farmers or students, must beaaugd with the
basic principles of selecting, breeding, feedinguding and managing
the health of rabbit to achieve the production clbjes.

6.0 TUTOR-MARKED ASSIGNMENT
1. Identify three breeds of rabbit you consider suédbr your local

environment. Describe how you will establish a ialgldfor your
college to enable it sell replacement stock to ysmmmunity.

2. Describe a housing system for a tenant who liveanrupstair
and desires to keep rabbit for family consumption.
3. Itemise routine daily husbandry activities for feed and

healthcare of rabbits reared in a backyard hutch.
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1.0 INTRODUCTION

In spite of all attempts to present this coursenples of Animal
Production’ in a form that offers students the piptes and techniques
for livestock production and stimulate practicalsides to engage in
actual production or provide expert advisory segsito producers, such
efforts would fail if consideration is not given $ome additional salient
management tips. This study unit provides a rapstipnformation
required to further manage or establish a liveserdierprises bearing in
mind the important economic factors to achieve hpgbductivity and
profitability. The general management tips providedthe unit is
applicable to productive livestock enterprises wWidpresent in the
tropics and particularly in Nigeria where commelrcidvestock
production may be described as being at infanag. énvisaged that the
management tips would assist learners gain insightsth production
and management aspects of a profitable livestockergimse
management as it may concern various farm anineisg.

2.0 OBJECTIVES

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

. recount some salient points required to fortifyittk@owledge of
managing different classes of livestock

. explain the economic considerations in livestockemrise
management.
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3.0 MAIN CONTENT

3.1 General Management Considerations

It is important to note that the more time manager personally devote
to the maintenance of the herd the better the @sant success. It is
also crucial for the producer to have sound knogéedbout animal
management because ignorance of certain basic dagignciples can
result in great loss of stock or income. Experienmcenost instances
guarantees confidence to succeed. Suggested pitestigps or tips are
meant to inspire confidence in farm animal produrcti

. Stockmanship.This concerns relationship and rapport between a
husbandman and his stock. A good stockman is find a
irregularities pays attention to the needs of tosls He is highly
sensitive to and watches for in the behaviour anddawn of
individual animal. He also anticipates problemsaahef action
or inaction. He carries out his routine activitveish calmness and
diligence, and minimises upsetting or scaring teedtor flock of
stock. Even in an attempt to restrain or attend toember of the
herd, calmness of the herd is minimally disruptedugh the use
of retraining materials or facilities that guaranpeeace.

. Cleanliness and HygieneMaintenance of good hygiene in the
livestock farm environment does not only reducedecce of
diseases and parasites in farm animals but ittesoa beneficial
effect on staff morale to work in clean environmétutine farm
operations should allow for periodic cleaning, ey and
resting of pens for sufficient time before stocki@ieaning of a
used pen must be immediate involving scrubbing,hivasand
disinfecting and left dry to break lifecycle of paites and
recurrence of diseases.

. Evaluation and Selection for Replacement. The stock
population of a farm is dynamic. New purchases s@léction
from the existing herd is being consistently unalezh for
replacement. Evaluation and selection of desirabienal is the
first test for considering eligibility for the regtement of old,
non-performing or disposed animal. New purchasem fopen
market scarcely have records to use as basis &uaion. The
stockman in such circumstance is left with option vasual
evaluation or the physical appraisal/scoring teghei
Traditionally this involves observation of physicappearance
relating to its health, alertness, agility and alse of other
defects. The relative meatiness or physical bodyditmn may
be determined on the basis of a combination of iphy$eel at
various points such as the pin bones, tail settingy area,
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backbone or ribs. A simplified guide is provided time table
below:

Table 13.1: Livestock Condition Scoring System
Score| Description | Assessment of fat covers over. Backbong,
transverse spiral process or hips.

0 Emaciated | Exposed, no cover on bones

1 Poor Bones prominent, little cover

2 Moderate | Bones easily felt without palm pressure
3 Good Bones easily felt with firm palm pressure
4 Fat Bone cannot be felt with firm pressure

5 Grossly fat | Furthe deposition of fat impossik

Besides its traditional use in identifying, selegtand purchasing
stock, physical appraisal is quite useful as a euikr
management and feed requirement. For example inf bee
production enterprise, animals identified to haweshed in terms
of the required conformation and deposition ofrfety be culled
for slaughter or market while those that are yentet the target
are offered high level diet to finish early. In femstances feed
quality is reduced to lower the rate of fat deposit

* Record-Keeping: In order to measure both the technical and
economic efficiency of a livestock enterprise, Stassential to
keep some basic records. These should cover aictspf the
enterprise especially those concerned with theuewian of the
efficiency of the enterprise. For example, sire dam
productivity, lactation or growth performance ofdividual
animal may be measured. The type and detail of@dedepends
on the information it is intended to provide aneé #ccuracy of
the recorder. The record sheet need not be oveitiao® in
showing too many details that lead to ambiguitycdtd must be
clear, dated and should indicate the period covelsd
information e.g. monthly and six monthly basis. égmparison of
individual farm records with other farms or regibrmeverages
enables farms to assess their performance oresitigias well as
competition. One other important use of record kegps to
maintain overall productivity in the herd by havirg culling
policy, so that animals are moved as soon as peaioce falls
below predetermined due to age, injury, lamenesesy fitter-
size, poor mothering ability, low fertility are rmamales for
culling. Note that lifetime performance of a stoekll be
necessary for the selection of its offspring or gemy for
replacement.

 Water and Feed Consumption:The importance of water for
consumption, cleaning and ambient temperature cbintr the
tropical herd cannot be ignored in the productiafystock. The
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absence of regular supply of clean, fresh wateftisn the first
factor that limits feed intake. While specific otijges of the
enterprise and the management system adopted editiet
sophistication of the feeding method. Feeding arshagement
must be geared to optimize performance. The smalksrural
producer, for example, will attempt to maximize thee of
cheaper, lower quality feedstuff. It is expectedattrstock
produced under such feeding condition will expereersiower
growth rate as a consequence of limitation of fammimal to
utilise bulky fibrous and low quality feedstuff. der commercial
conditions different priorities may give feed ddtion efficiency
and cost, growth rate, carcass leanness and gradocading to
the relative economic advantages they provide. Othajor
decisions relating to feed system to be adoptedinyde:

0] Restricted or ad lib feeding: Restricted feeding is known
for its firm control on feed wastage and feed cestess
fattiness in carcassefd lib feeding saves labour gives
faster growth rate and larger carcass weight, db age
removes competition at the feed trough which muest b
designed to operate efficiently to minimize wad@th
restricted ancd lib feeding methods should be combined
to yield the most desirable result.

(i)  Meal or Pellets: Pelleted feeds have consistently shown to
be superior to meal by as much as about 5% in piiogo
live weight gain and food conversion efficiency. €Th
marginal gains must be compared with extra copetiets
above the cost of meal.

(i) Separate Feeding System:Handling of bulky feed
separately from protein concentrate has proveiptionize
economic efficiency of production. In such systean f
example bulky feed such as fresh cassava rootra@nd
fed directly to pigs to appetite twice weekly. FRiat
concentrate is then fed daily according to a fixate
(5009 for weaners up to 50kg live weight, 759 farshers
above 50kg). The system maximise added value feom f
production. Nutrient balance may be sub-optimal ibig
highly efficient in term of economic of production.

(iv) Special Feeding or Lifecycle Feeding Techniques
widely gaining importance due to their timely
effectiveness. Examples of such techniques are:

. Creep Feeding —As the name implies feeding
young animals especially piglets in nest or creep
where the dams have no access to consume the
feed. Weaning feed for young animal can be easily
consumed by adults if enough protection is not
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provided to deter the adult pen mates. Creep
feeding enhances growth of the piglets, helps the
digestive system to adjust to change from milk to
solid diet prior to weaning and prevents nutritiona
stress associated with ‘suckling pressure’ of the
dam.

Topping: This is another form of feeding specially
applied to dry animals in preparation for breeding.
It is offered three-four weeks prior to breedingeT
feed is required to be of relatively high quality i
terms of energy, protein and mineral-vitamins to
enable growth and development of body tissues
needed for efficient reproduction. Both breeding
male and female may benefit from topping at the
beginning of breeding season. It may also be
extended to pregnant female during foetus growth.

Economic Consideration

The potential profitability of a livestock entergei varies considerably
from country to country and between regions withioountry. In either

large or small scale production, prospective liwektproducers need to
consider some economic points or questions befo@eraking an

enterprise particularly involving live animals oni@al products to

avoid disillusionment and loss of money.

(i)

(ii)

(iii)

Is there an assured market for the stock amah product
intended to be produced. Closely related to thisoiw to sell the
products without incurring too high cost? Is théc@ron offer
adequate for products adequate to justify cost@odétability?
Will it be necessary to site the farm closer toerket and what
IS the possibility to expand the market or produrtin future for
increased income?

Do | have sufficient funds to get started? My is needed for
fixed capital costs i.e. buildings and equipment amorking
capital to pay for stock, feed and labour for tivstfyear of
operation. Note that cash expense tends to increatiee first
year and cash receipt takes similar duration tonbgcome after
the take-off of the enterprise.

What are the possible directions for expamnsor integration to
enable the enterprise take advantage of variousraoppties-
production or marketing available. Is there monta$ile stock or
breeds available for the type of system or opematio managing
the enterprise?
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(iv) Do | have unhindered access to input sugpée suitable costs
especially for feed resources, water, drugs, poagermwell as
infrastructures such as access road and constmutiderials?

(v) Do | have the requisite managerial competenerigage in the
enterprise or employ competent experts and laboucef to
undertake production at desirable level.

(vi) Specifically important to these considerasoms the overall
security of the farm against corrupt tendenciethefemployees,
over invoicing of purchases by contracting agenifenng or
organised act of robbery at every unit of the qmise.

It is also important to bear in mind a few conceptsfinancial and
economic analyses to enable quick determinationpuatdfitability.
Financial analysis has to do with returns to thenkx or operator of
enterprise. It gives an indication of the profitapi level of the
enterprise when both costs of production and thens are considered.
The cost of production consist of variable and dibeosts while gross
return or gross revenues concerns the total vafupraduction. The
profit is the difference between gross return amdltcost of production.
Fixed cost is derived from expenses incurred inuaogy the
breeding/replacement stock, housing, waterers, efséd crates,
measuring scale, farm land, equipment and infregiras. Variable
costs arise from expenditures pertaining to comaenfeed, hay, labour,
drugs, transportation, marketing and miscellaneexpenses. Net
returns or profit is derived from the gross prditer deduction of
marketing, administrative costs and taxes have bewmme. It is
advisable for beginner to raise his own stock atehte his own project
within his own resources without any external sewtfunds.

Economic analysis covers profitability of the eatfiarm enterprise. It
discusses pay-back period, break-even analysisefibeost ratio,
internal rate of return and net present worth whaech indicators of
profitability and sustainability of enterprise.

4.0 CONCLUSION

Producers must strive to integrate all considenatilating to the well
being and productivity of his animals with thosdatieg to cost-
effectiveness. Success in this regard invariablyedds on relatively
high degree of attention to details, technical asdnomic factors as
well as competence of the operator.
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5.0 SUMMARY

The theme of this study unit is by no means exlaisManagement
tips for livestock production enterprise intendsstamulate desire for
profitable engagement in livestock operation wipiteviding additional

information to understand principles of animal pro@bn. Primary

focus is on general and economic consideration sitabdishing and

maintaining a profitable farm but greater succes$ates to technical and
managerial competence and experience of the operatale of

production and ability to pay attention to details.

6.0 TUTOR-MARKED ASSIGNMENT

1. Describe general and economic considerations yewd he take
in establishing a named livestock production emtsep
2. Explain the usefulness of the following operations
a. Record keeping
b. Water and feed consumption
C. Financial analysis
d. Stockmanship
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