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Foreword

Our Agrodok series missed, until now, a practical manual on poultry
keeping in the tropics. Four students of the Wageningen Agricultural
University in the Netherlands were prepared to fill that gap. They
gathered the necessary information and wrote this clear booklet for
practical use. We are very grateful to them for the effort and care they
put into making this Agrodok.

Special thanks are due to Prof.Dr.E.H.Ketelaars, a specialist on tropi-
cal poultry keeping, for his willingness to comment on and edit the
manuscript. His contribution was indispensable for obtaining the final
result.

A thank you also to Jeannette Kreuger for her comments and help in
finalizing the Agrodok.

Agromisa
Wageningen, May 1990

We have made some alterations to chapter 4 and 5 in this second re-
vised edition. Hopefully this Agrodok will continue to be a help to
produce your own poultry.

Chapter 4 was reviewed by Peter Hoffs.

Chapter 5 was reviewed by DIO (Diergeneeskunde In Ontwikkelings-
samenwerking, Utrecht, The Netherlands).

Corrections were done by Sara van Otterloo.

Agromisa
Wageningen, May 1995
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1 Introduction

This booklet is intended to serve as a manual for small-scale poultry
raising in the tropics. Although poultry is raised all around the world
under very different circumstances, the main objective is always the
same: maximum production with as few costs as possible.

Two main forms of small-scale poultry raising can be distinguished.
Subsistence poultry farming is the keeping of a small amount of poul-
try for home consumption. More large-scale commercial poultry farm-
ing can be a source of extra income. Two points concerning commer-
cial poultry farming should be stressed. For a successful business a
market for eggs and poultry products and a steady supply of low-cost
feed must be available and guaranteed. If poultry is only kept for per-
sonal consumption, costs should be kept to a minimum while still en-
suring a supply of eggs and meat. Use of locally available resources
and material is important.

This manual can be of use to both beginning and experienced poultry
raisers when confronted with problems which arise. The manual fo-
cuses on keeping laying chickens. Keeping broiler poultry presents
different problems and requires certain expertise. Nevertheless, some
attention will be given to the keeping of cocks as they also need to be
fattened. The following aspects of chicken raising will be dealt with in
this booklet.

Two possibilities of replacing chickens will be considered.

» On subsistence farms the breeder maintains the level of the chicken
population himself.

» New chicks or mature birds are regularly bought elsewhere.

There are different possibilities for housing poultry. These will be dis-

cussed briefly, including as many advantages and disadvantages as

possible to help the reader make a choice.

On subsistence farms, feed for the birds will usually not be optimal.

However, there are possibilities for raising production while keeping

feed costs as low as possible. Chicken-feed can be bought elsewhere.

A balanced composition of the feed is important.
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Chicks cannot always be bought. Therefore, a chapter on natural
breeding and raising of chicks has been included.

The health of chickens is essential and requires special attention.

On all farms, especially commercial poultry farms, a simple form of
business administration is essential to ensure that the correct measures
are carried out.

Good farm management receives special attention throughout the
booklet as it is the most important aspect of ensuring a successful
business.
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2 Chicken breeds

Certain chicken breeds are best for laying eggs, the so-called layers.
Other breeds are better suited as broiler chickens. The latter type are
usually heavier birds which grow quicker and tend to have more mus-
cle.

Among the group of layers, light breeds such as the white chickens
(White Leghorns) can be distinguished from the heavier breeds. The
latter ones are meatier but still lay many eggs.

White Leghorns are known to lay a large amount of white eggs. Be-
sides this, they need less feed due to their small size. White Leghorns
can therefore be considered very efficient layers, but at the end of the
laying period they give relatively little meat.

The heavier breeds are better for dual-purpose production: production
of eggs and of meat. In general, these chickens have brown feathers
but this can vary per breed. They lay brown eggs. Heavier breeds are
very suited to small-scale chicken raising in the tropics. They are usu-
ally sturdier than the light breeds.

Besides White Leghorns there are other layer breeds, such as the
brown-coloured Rhode Island Red and the light-brown New Hamp-
shire. Nowadays, hybrids (the result of cross-breeding) are common.
These hybrids are much more productive and are the result of combin-
ing special strains of chickens raised for this purpose. In Third World
countries cross-breeding between pure breeds is also common, such as
White Leghorn crossed with Rhode Island Red.

Medium-weight and heavy chicken breeds are raised for meat produc-
tion. These breeds can quickly reach a high slaughter weight when
given plenty of good quality feed. It has been mentioned that raising
broiler chickens requires special skills, and it is usually the supply of
high quality feed which presents problems. Nevertheless, cocks of the
medium-weight chicken breeds can be kept for slaughtering.

Chicken breeds 9



2.1 Local breeds

If you want to breed your own stock of chickens you cannot use the
hybrids mentioned above. If you continue to breed with hybrid chick-
ens, their high productive characteristics will diminish. You can only
get high production with hybrids if you buy new chickens regularly. If
you want to breed your own chicks it is advisable to use local breeds
which are often much cheaper.

Another advantage of local chicken breeds is that they are better
adapted to local conditions than hybrids. They will suffer less from
local diseases than the more fragile hybrids. However, local chickens
are less productive. Local chickens in rural areas of the Third World
lay about 50 eggs per year, while modern hybrids can lay 250-270
eggs a year under excellent conditions. Local breeds are usually
lighter and their eggs are smaller. Local chickens are more suitable to
be kept around the home as they make better use of garbage than hy-
brid chickens.

There are different ways to reach medium to high levels of production
with local breeds. These will be discussed further on in the booklet.

2.2 Choosing a chicken breed

Several factors are important when choosing the best breed of chick-
ens for your situation.

Price

The price will determine your choice. Modern hybrids are very expen-
sive. They also need very good care and require high quality and bal-
anced feed to be able to produce efficiently and well. Local breeds are
cheaper and better adapted to local circumstances. With adequate care
they are reasonably productive. However, if you want to raise chick-
ens on a larger scale and decide to buy balanced feed, it is better to
choose the more expensive hybrids.

Market situation

The local market situation is important to consider. Medium-weight
hybrids should only be chosen if the market situation is excellent. A
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good market for eggs and meat and a steady supply of good, balanced
chicken-feed must be available. If you want to concentrate on selling
eggs, you can consider buying lighter (white) layers. In all other situa-
tions, the heavier (usually brown) breeds would be a better choice. If
you live far from a market and mainly want to produce for home con-
sumption, only selling extra eggs and meat locally, you are best off
with a local breed.

Experience
If you have no experience with raising chickens, it is best to start with
a cheaper, local breed.

Farm management
If farm management is good, you can decide to buy the more expen-
sive hybrids which can then be more profitable.

Local preferences
In some countries brown eggs are preferred.

Locally available breeds

Hybrids are not always locally available and you are dependent on
what can be obtained in your area.
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3 Housing

Although chickens can be kept in many different ways, there are two
main forms: extensive and intensive. On extensive chicken farms the
level of capital and labour investment in the farm is low. The best
known example of this type of farming is free-range chicken farming,
in which the chickens are free to roam on the farm grounds. On inten-
sive chicken farms more capital and labour are invested in housing
and extra facilities. All housing systems with special poultry houses
(with or without roaming facilities) belong to this category.

3.1 Free-range chickens

In the traditional free-range system, chickens are free to walk every-
where on the farm grounds and search for their own food. Eggs are
laid outside in simple nests and are mainly used to keep the number of
chickens at a certain level. In many cases, up to 75% of the eggs have
to be hatched because the mortality rate among baby chicks is high.
Few eggs remain for consumption and the chickens themselves do not
give much meat.

The advantage of this system is that little labour is needed and that
waste food can be used efficiently. Very low costs can offset low pro-
duction levels so that keeping chickens around the house can be prof-
itable if certain improvements are made.

The free-range system is most suitable if you have a lot of space, pref-
erably covered with grass. At night, the chickens can be kept in any
kind of shelter which should be as roomy, airy and clean as possible.
Loss of chickens due to illness or theft can be kept to minimum in this
way. If you have enough space for the chickens to roam freely, a mo-
bile chicken house is best. One example of this type of housing is
shown in figure 1. (Re)infection by parasites in the chicken faeces is
prevented in a night shelter that is raised above the ground and has an
open floor. Such a floor can be made of chicken-wire, wooden slats or
bamboo sticks 5 cm apart. The chickens are also safe from predators
in this type of shelter. If you want to collect a maximum number of
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eggs, it is advisable to train mature layers to use laying nests in the
chicken house at an early stage in the laying period. It is best to place
the laying nests in the chicken house before the chickens start laying
and to keep them in a bit longer in the morning. Remember to provide
fresh drinking water.

Figure 1: A simple mobile chicken house.

To limit mortality among baby chicks in the free-range system a num-

ber of measures are necessary.

» The mother hen and the chicks need a simple, separate shelter with

plenty of room and air to protect them from predators, thieves and
rain. The cage must have the possibility to be closed completely.
Especially draught and low temperatures during the first few days
are dangerous for the baby chicks. Although it is handy to have a
run, it is also risky, for example due to possible infection with
worms. Especially in moist weather it is important to regularly
change the location of the run.
A very suitable type of mobile housing for young chicks are fold
units (figure 2 and 3). These cages can house 20 young hens and
contain feeders, drinkers and a perch. It is obvious that you will
need enough space to move the fold units around regularly.

> In areas where dogs or predators are a problem, building a shelter
well above ground level (e.g. 1.20 m high) is worth considering. Tin
can be placed around the supporting poles to keep out rats and other
small animals (figure 4).
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» Always ensure a steady supply of fresh and pure drinking wa-
ter.other small animals.

> Give your chicks extra feed including greens which are especially
rich in vitamins.

» If possible, vaccinate the chicks against the most common conta-
gious viruses, such as New Castle Disease (NCD). Make local en-
quiries about the nearest veterinary service.

Figure 2: Fold unit for housing young chicks. 1. boarded section, 2.
wooden framework, 3. wire mesh, 4. wired floor.

Figure 3: Systematic daily movement of fold units.
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Advantages and disadvantages of the free-range system:

Advantages:

» Exercise in the open air keeps chickens healthy.

» Feed, even if it is not well-balanced, presents few problems.

> (Re)infection with parasites is minimal if enough space is available.
» Little or no labour input is needed.

» The chickens help limit the amount of rubbish in a productive way.
» Direct costs of the system are low.

Disadvantages:

» Free-range chickens are difficult to control.

» The loose chickens, especially the young chicks, are easy prey for
predators.

» Chickens also eat sown seed when looking for food.

» A large percentage of the eggs can be lost if the laying hens are not
accustomed to laying nests.

» Mortality rates are usually high.

60 cm

4 44

Figure 4: Examples of rat baffles. The baffle must fit tightly to keep
even the smallest rodent from climbing between the baffle and the
pole. A. Metal collar, B. Metal can upside down, C. Metal band
around post.

*‘
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3.2 Housing

If you decide to keep your chickens in a special poultry house, you

will first have to consider the following aspects.

» You will make extra costs.

> You will need to make sure that the materials needed are locally
available.

> You will need to choose between a chicken house with or without a
run. If you choose for a house with a run, check if there is enough
space to regularly change the position of the run.

> You will need to decide about continuing to breed your own stock
of chickens or buying new stock. If you breed your own stock, you
will need to build more houses to keep the chicks of different ages
separately.

We will mention these aspects in more detail later. In any case, you
will always have to design the housing taking into consideration the
specific demands of the local climate.

3.3 Housing and climate

Chickens can tolerate high temperatures but some negative effects ap-
pear when they are too warm. To avoid such effects make sure of the
following aspects when building a poultry house.

» If possible, build the house in an east-west direction. The chickens
will be less exposed to direct sunlight.

» Place the house so that there is grass and such like around it.

> Plant trees around the house so that its roof stays in the shade.

» Make sure that the roof has a large overhang (90 cm or more) to
limit direct sunlight and prevent rain from wetting the inside of the
house.

» Keep the bottom 50 cm of the side walls closed and the rest open.
There will always be enough fresh air in the house. Close the top
part of the side walls with chicken-wire or some other suitable ma-
terial.

» Build the roof as high as possible above the floor. It will then be
less hot inside the chicken house and ventilation will be better.
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> You could consider covering the roof against the heat, for example
with leaves or some other material. However, one disadvantage of
this is that pests such as rats and mice can nestle in the covering.

» Try to limit the occupancy of the chicken house as much as possi-
ble. Many birds in a small house can cause problems due to the ex-
tra warmth they create and the increased chance of parasitic infec-
tions. In case of floor housing, there should be no more than 3
chickens per square meter. In houses with wire netting or slatted
floors instead of hard floors, a higher chicken density is possible.

» To stimulate feeding, turn on a light in the house before sunrise and
after sunset when it is cooler. This also helps to keep a steady level
of egg production.

3.4 General prerequisites for a chicken house

When building a poultry house, not only the climate is important. It is
also necessary to make sure that the house is easy to clean and, if pos-
sible, easy to disinfect. For this, a poultry house will need a concrete
floor. An important condition for permanent housing in closed houses
is the permanent availability of feed. A constant supply of fresh water
is also essential.

If the housing is to contain a large number of chickens, a separate
working space in front of the house is necessary. Feed can be stored
there and eggs can also be kept there temporarily. To avoid deteriora-
tion of the quality of the eggs, they should not be kept here longer
than one week. It is best to keep the eggs in a cool space, at about
20°C. This can be done by keeping the number of windows in the
storage space to a minimum and only ventilating at night when the air
is cooler.
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3.5 Some housing possibilities

There are many different kinds of housing in which to keep chickens.

There are four main types:

1 Housing with a run.

2 Housing with litter and without a run.

3 Housing with a partial or complete slatted floor (wire netting or
wooden slats)

A general description of each type of housing will be given below to-
gether with its advantages and disadvantages.

1 - Housing with a run

A chicken house with a run has one or more fenced off runs in which
the chickens can roam. The run is attached to the house to which the
birds have access day and night. We strongly recommend that you
have more than one run so that access to the runs can be changed
every two weeks. Then runs covered with grass or other vegetation get
a chance to recover from the pecking and scratching of the chickens,
and the risk of parasitic infections decreases. An example of this type
of housing is shown in figure 5.

A second important aspect when considering a house with a run is that
the run must remain dry. It is clear that the house must, of course, sat-
isfy all other general criteria and those specified by the climate in
which it is built.

Advantages and disadvantages of a limited run:

Advantages:

» The chickens can move in the open air.

» Better control is possible than with free-range chickens.

» Protection against predators is better than without fencing.

> The chance of infection is less than with permanently closed coops.
» Housing density can be a bit higher than when no run is available.
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Disadvantages:

> A limited run can get too wet and increase the risk of infection with
parasites.

> Predators still have a chance to get at the chickens.

2 - Housing with litter and without a run

With this type of housing the chickens stay in the house day and night.
The floor is covered with litter to absorb the moisture of the chickens'
faeces. The most important condition for this type of housing is that
the litter must remain dry. Moist litter produces too much ammonia,
which damages the health of the birds. It also encourages the devel-
opment of all kinds of parasites. To keep litter dry, the following must
be done.

» Use litter which absorbs moisture. Wood shavings are best but will
not always be available everywhere. Chopped up straw and other
materials are also suitable.

» Make sure the house is well ventilated.

» To avoid wet spots in the litter, make sure not to spill water on the
floor. Preferably place the drinkers on a small elevation covered
with chicken-wire.

» Litter must be turned regularly and replaced once a week.

Advantages and disadvantages of housing with litter:

Advantages:

» There is complete control over the chickens: the feed, the eggs, etc.
» The birds are well protected against predators.

Disadvantages:

» Litter cages are more expensive than a range or cages with a run.

» The risk of infection is higher.

> You are dependent on the amount and kind of litter that is available
locally.
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Figure 5: A deep litter house. Corrugated metal and weld mash
have been used in the construction of this house.

3 - Housing with a slatted floor

In many countries with a temperate and moist climate, a large part of
the floor area is covered with slats. With slats, the risk of wet litter and
therefore of parasitic infections is less. The housing density with this
kind of housing can be higher, for example 5 or 7 birds per square me-
ter instead of 3. The slats can be made of wood or bamboo. The space
between the slats must be wide enough for the bird droppings to drop
through but should not hamper the movement of the birds. Thin slats
stay cleaner than wide slats. Slats with a width of 1.5 cm and a height
of 4 cm laid 2.5 cm apart, give good results. These slats are generally
laid in sections of 120 cm by 120 cm.

Instead of slatted floors, you can also use wire netting. This is usually
laid in sections of 250 cm by 200 cm. The netting usually has a mesh
of 2.5 cm by 7.5 cm. The wire should be about 3 mm thick. Perches
are fixed onto the wire netting so that the birds can move comfortably
and have a place to sleep at night.

To collect as much of the manure as possible under the open floors,
the drinkers and feeders are best placed on the slats or wire. You can
cover part of the floor, for example one half or a third, on both sides or
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in the middle, with slats or wire netting. Sometimes the entire floor is
covered with slats or wire but this can damage the feet of the chickens
and cause loss of eggs.

To make regular removal of the manure easy, place netting or slats at
the sides of the housing and making the space underneath easy to
reach.

Advantages and disadvantages of wire or slatted floor housing:

Advantages:

» The chickens have less contact with their own manure which de-
creases the chance of parasitic infections.

» Housing density (birds per square meter) can be increased.

> Litter costs are lower.

Disadvantages:

» This type of housing requires a higher investment than houses with
litter.

» Cleaning the housing is more work.

> There is a higher risk that the feet of the chickens will be damaged.
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4 Poultry housing equipment

In all poultry housing for laying hens, drinkers, feeders, perches, and
laying nests need to be installed. You can also add lighting and a sys-
tem to collect manure.

4.1 Feeders

Theoretically it is not necessary to have feeders in poultry houses that
have runs as the chickens find their own food. However, it can be use-
ful to give extra feed in feeders. This can raise production, especially
at times when there is less food available outside. For all other types
of housing, feeders are essential. You will always lose some feed if
you scatter it on the ground.

If there are only a very small number of chickens, feeders that you fill
by hand are the best. They can be made in different ways. Figures 6
and 8 give examples of rectangular wooden troughs.

Figure 6: Through feeder on platform. 1. spinner, 2. lip, 3. trough.

There are some important considerations concerning feeders.

» Make sure that there are enough feeders. With rectangular dishes,
each animal needs at least 5 cm of space along one side of a dish.
This gives the birds enough opportunity to feed during the day. If all
the chickens need to feed at the same time, more space is necessary:
approximately 15 cm per bird. With round dishes the space per bird
is considerably less (table 1).
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Table 1: Space at the feeder needed for each bird in relation to its

age in weeks.

Age (in weeks) Space (in cm)
Rectangular dish Round dish
0-16 4 1.5
6-18 8 3
>18 10 4

» It is a good idea to place a stick which rotates above the feeder to
prevent the birds from sitting in the feeder and dirtying the feed.

» To reduce the amount of feed wasted, put only small amounts of it
in each feeder at one time. This means that you will need to feed the
chickens several times a day. Another advantage of several daily
feedings is that feed intake can increase. Intake is often not optimal
in warm climates. For this reason it is also best not to feed at the
hottest time of the day.

Build lips around the edges of the feeders to catch spilt feed, as is

shown in figure 6.

Place the feeders at different locations in the poultry house so that it

is easy for the birds to find a dish. Make sure that feeders are no

more than 5 m apart.

» In housing with wire or slatted floors most, if not all, feeders should
be placed on the wiring or
slats.

» Although chickens seem to
enjoy moist feed, it is very
doubtful if this is good to give
in tropical climates as wet feed
will spoil quickly.

v

Y

When there are more chickens,
so-called storage containers can
be installed. These are containers
with an extra storage space so Figure 7: Bamboo feeders. 1.
that daily feeding is no longer hanging wire, 2. wire rap, 3.

necessary. An example of a rec- wood brace to prevent tipping.
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tangular wooden container is shown in figure 8. Sometimes hanging
feeders are also used (figure 7 and 9).

1

E

|%—30 5
cncm

Figure 9: Hanging metal feeder. Such a feeder with a tray of 40 cm
in diameter is sufficient for 10 mature layers. 1. hanging wire, 2.
cover: sheet metal cone, 3. tray: sheet metal.
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4.2 Drinkers

In tropical areas it is very important to supply enough and above all
cool, clean and fresh water to chickens. There are a number of ways to
do this. For small numbers of chickens, an upside-down bottle is
cheap and easy (figure 10). Another possibility is buying simple round
metal or plastic bowls. The advantage of a drinker with a reservoir is
that water is available for a longer period of time and the chance of the
water getting dirty is less.

There are some important considerations to
think about when installing drinkers.

N
-

>

‘/

‘7

Make sure that water is always available.
Make sure that the water is clean and as
cool as possible.

Clean the drinkers daily.

In litter cages, place the drinkers on a
small elevation of chicken-wire to prevent
spilt water from wetting the litter. If no
elevation is installed, the drinkers need to
be moved to a new spot every day. In all
other types of housing, it is best to place
the drinkers on wire or slats.

Drinkers need to be placed at different
locations in the poultry house but should
not be further apart than 3 to 5 m.

Make sure there is enough space around
the drinkers (table 2).

Figure 10: Upside-
down bottle. Bottle is
filled with water and
inverted into an open
container. 1. straps of
leather or tin for fixing
to wall.

Table 2: Space at the drinker needed for each bird in relation to its
age in weeks.

Age (in weeks) Space (in cm)
0-6 1
6-18 2
>18 3

Poultry housing equipment
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4.3 Perches

Chickens like to spend the night on perches in high places. During the
day the more nervous birds can also quickly find shelter there. You
will need to have a space under the perches which catches the bird
droppings. The litter will get less moist and it is also easier to collect

the manure.
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Figure 11: Perch with dropping board. 1. perch, 2. droppings board
is cleaned daily.

Perches are usually made of wood and are small slats 5 cm wide and
5-7 cm long. It is best to place them about 35 cm apart. Each chicken
needs approximately 15 cm (or more) of sitting space, depending on
the size of the birds. Although perches are indispensable in all kinds of
chicken houses, the kind of perch and its location differ per house.

In housing with litter it is a good idea to place a wooden floor under
the perch to catch most of the droppings (figure 11). The manure can
then be removed regularly, preferably once a week. Usually this
wooden floor is installed about 75 to 80 cm above the ground, so that
the perches are placed 1 m above the ground. To prevent the chickens
from coming into contact with their droppings, close the front opening
between floor and perch.
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In cages with wooden slats, perches are not necessary. However, they
should be installed if the floor is made of chicken-wire. This enables
chickens to spread themselves evenly over the wire floor at night.

4.4 Laying nests

In all poultry houses except battery cages, eggs are collected by hand
from nests on which one hen sits. These individual nests need to be
about 30 cm wide, 35 cm
long and 40 cm high. They
can be made of wood or of
other locally available ma-
terials, such as bamboo or
hard types of grass. They
need to be filled with a
thick layer of litter to pre-
vent eggs breaking. To
keep the litter in the nest,
make a little partition
about 10 to 15 cm high at
the front of the nest. Hens
usually prefer to lay eggs
in a protected nest like this  Figure 12: Laying nest. 1. wire netting
than simply on the floor of back to nest box, 2. wire netting also
the house (figure 12 and provides ventilation at the side, 3. en-
13). trance hole also at this end.

It is best to install a sloping cover over the nest box to prevent chick-
ens from sitting on the nests and making them dirty. Laying nests are
usually placed above the ground, for example at 1 m height. You will
need to place a jumping perch in front of the nests.
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Nests are usually grouped together in
blocks along one or more walls of
the chicken house (figures 14-17). In
open housing, however, we recom-
mend placing the nests along the
width of the house so that air circula-
tion is restricted as little as possible.
Floor eggs are often a big problem in
litter housing and housing with slat-
ted or wire floors. Those eggs are
usually dirty and require extra work.
During the first weeks of the laying
period, the percentage of floor eggs
will reach a maximum of 5-10% af-
ter which it should decrease quickly Figure 13: Laying nest. 1.
to 1 or 2% at the most. The following peephole, 2. inner litter re-
measures will help limit the number taining board.

of floor eggs.

» Place enough laying nests, at least one per five laying hens.

> Place the nests on time, at least 2 to 4 weeks before the laying pe-
riod in the poultry houses starts.

> Collect the floor eggs several times a day at the beginning of the
laying period to discourage the hens from continuing to lay them.

> Try to disturb the roosting hens as little as possible in the morning.
Later on in the day the eggs need to be collected as often as possible
to prevent them from breaking.

> Keep the nests as dark and cool as possible.

» Maintain a thick and comfortable layer of litter in the nests.

» Make sure the nests can be reached easily. Remember to install
jumping perches.

Communal nests which can be used by several (for example ten) hens

at the same time are probably not very suitable for tropical conditions.
The hens cannot get rid of their excess body heat very well.
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Figure 14: Laying nest. Nests to be closed with perches during the
night.

=
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Figure 15: Laying nest. Nests to be closed with perches during the
night.
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Figure 16: Community laying nest with open front and backside for
ventilation.
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Figure 17: Different laying nests. A: roll-away nest. B: community
laying-nest.

4.5 Transportation crates

To prevent chickens from dying during transportation, spacious and
airy crates must be used. These crates can be made of wood or other
locally available materials.
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4.6 Lighting

There are two ways to try to raise the production of chickens by using
artificial lighting.
» If the housing is lit in the cooler hours before sunrise or after sunset,
the chickens are able to eat more.
» If the day length is increased by using artificial lighting, laying hens
are encouraged to lay more eggs.
However, day length must not be increased during the growing period
of the young chicks until just before they start laying. Otherwise, it
can lead to a premature laying maturity. It is best to start raising the
chicks at the time of year that the day length decreases. If you need to
start the growing period at the time of year with lengthening days, try
to artificially ensure a constant day length. Just before the laying pe-
riod starts, lengthen the days by one hour a week until you have 14
hours of light per day. After production rates have reached a maxi-
mum, lengthen the amount of light per day by one hour a week until
the day has 16 hours of light. Once day length has been increased
from, for example, 12 to 14 hours, you will need to provide artificial
light after sunset to maintain the extra day length. If you do not do so,
egg production will decrease due to the shorter day length.
If you are raising laying hens in a period when the day length in-
creases, you do not have to provide extra light to stimulate egg pro-
duction. However, the hens will probably eat more if the housing is lit
during the cooler periods of the day.
Regardless of the kind of light that you install, you will always need
enough light intensity for it to be effective. To do this you will need to
place enough oil lamps in the cage. Oil lamps need to be located in the
centre of the chicken house and should be screened off with thin slats
or wire gauze. Even if you hang a lamp in the chicken house, it will
need to be screened off from the birds. If you have electricity, a
chicken house can be lit with normal light bulbs. 40 watt bulbs need to
be placed 3 m apart and 60 watt bulbs should be about 5 m apart.
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5 Poultry nutrition

In this chapter we describe the nutritional requirements of chickens,
but where differences between chickens and other species exist those
differences will also be pointed out.

The diet of poultry must include the following essential nutrients:
water

energy sources

protein (amino acids)

vitamins

minerals

other ingredients

VVVYV

A%

First we consider these essential nutrients. Then some attention will be
paid to feeding methods and feed composition.

5.1 Water

Poultry should have a continuous supply of clean fresh water avail-
able.

A lack of water can seriously retard growth and impair egg produc-
tion. This is particularly true in tropical countries where deprivation
can lead to death of poultry within a very short period of time.

The body of a bird is made up of 60% water and eggs are approxi-
mately 65% water. The presence of clean and fresh water is essential
so that nutrients can be absorbed and toxic materials removed from
the body.

Water is also essential for the control of body temperature by the bird
in a hot environment. Panting is an essential heat loss mechanism un-
der these conditions, and lack of water quickly leads to death caused
by overheating. Birds consume considerably more water at high ambi-
ent temperatures than at low ambient temperatures.
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It is undesirable to restrict water intake of any bird, particularly in the
tropics, where deprivation can lead to death within twenty-four hours.
Even a 10% restriction in the amount of water available can reduce the
growth rate and food conversion (amount of food needed per kg
growth) efficiency of broilers. With layers the effect is even more dev-
astating. Short periods of deprivation can result in moulting and cessa-
tion of egg production.

5.2 Energy requirements

The amount of energy contained in foodstuffs fed to poultry is nor-
mally expressed in units of metabolizable energy per unit weight, e.g.
kilojoules per gram (kJ/g). The energy requirement of poultry is ex-
pressed in terms of metabolizable energy per day (kJ/d). The metabo-
lizable energy refers to that portion of the food which is available to
the bird for the production of meat and eggs and for the maintenance
of vital functions and of body temperature (see figure 18).

Gross energy of the diet
18 kJ/g
4

Energy in faeces Digestible energy
4 kJ/g 14 kJ/g

2

Energy in urine
1 kJ/g

.‘(

Metabolizable energy
13 kJ/g

{

Net energy
11 kd/g

Heat increment
2 kJ/g

Figure 18: Energy losses between gross energy and net energy
derived from the diet.

The energy in the diet is derived largely from carbohydrates but some
is also derived from fat and some amino acids. In most cases poultry
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are given free access to food and the birds are allowed to consume as
much food as they wish. Poultry usually consume just enough food to
meet their nutrient requirements. This control of intake is based pri-
marily on the amount of energy in the diet.

Birds eat to satisfy their energy requirements. Thus, increasing the
concentration of energy in the diet decreases intake, and vice versa.
This is true provided the diet offers a sufficient amount of all other
essential nutrients, and that bulk, texture, inaccessibility or palatability
do not limit intake. Therefore, when a diet is being formulated the lev-
els of the constituents are stated in relation to the energy content of
that diet.

5.3 Protein requirements

Food containing high levels of protein are expensive to purchase, so a
diet which is too high in protein is unnecessarily expensive. The ex-
cess protein is broken down and used as an energy source and the ex-
cess nitrogen is excreted as uric acid. The synthesis of protein in the
body tissues requires an adequate supply of about twenty different
amino acids. Ten of these cannot be synthesised by the bird and must
therefore be provided in the diet (Table 3).

Table 3: Classification of amino acids.

Essential Non-essential Difficult to classify
lysine alanine tyrosinei“
methionine aspartic acid cysteine
threonine glutamine glycine
tryptophan serine
isoleucine proline
leucine

valine

phenylalanine

histidine

arginine

tyrosine can be formed from phenylalanine
. cysteine can be formed from methionine
. glycine and serine are interconvertible, but synthesis is sometimes inadequate
proline's rate of synthesis is sometimes inadequate for body functions
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These ten amino acids are termed essential. Of the remaining ten,
three can be readily synthesized by the body. These are called non-
essential. The remaining seven are less easily classified. The quality of
protein can only usefully be described in terms of the amino acids
which it supplies to the bird. It is, however, still useful to specify total
requirements for crude protein in addition to specifying requirements
for each essential amino acid, since this will ensure that the diet con-
tains sufficient precursors for the non-essential amino-acids. In most
nutrient tables, only the percentages of lysine and methionine are
given. In those cases these percentages should be regarded as a stan-
dard for all essential amino acids.

5.4 Vitamin requirements

Vitamins are often involved in enzyme systems. Unlike protein, en-
ergy and some minerals, they are required by the bird in small quanti-
ties. An imbalance of vitamins can lead to serious disorders. Housed
poultry are entirely dependent on the vitamins present in their com-
pounded food so it is important that they are provided in the correct
amounts. All vitamins are available in a synthetic form at a commer-
cial price. These synthetic vitamins may not be available in tropical
countries and without them it is difficult to formulate a balanced diet
using tropical foodstuffs (see Appendix 2).

5.5 Mineral requirements

Calcium and phosphorus

The main function of both calcium (Ca) and phosphorus (P) is produc-
tion and maintenance of the bones of the body. The skeleton accounts
for about 99% of the calcium and 80% of the phosphorus in the body.
The two minerals interact with each other both before and after their
absorption from the digestive tract. Large amounts of either mineral
can interfere with the utilization of the other.

The requirements of poultry for calcium and phosphorus are influ-
enced by the amount of vitamin D in the diet. In general the require-
ments for calcium and phosphorus increase as the level of vitamin D
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decreases and vice versa. To a lesser extent supplies of both manga-
nese and zinc also affect the utilization of calcium and phosphorus.
The ratio of Ca:P for growing birds should be within the range 1:1 and
2:1. However, laying birds need a ratio of up to 6:1 and they require in
the region of 4.0 g per day of calcium for egg shell formation.
Supplements, such as steamed bone flour or bone-meal, are added to
chick and grower diets to provide extra phosphorus and calcium. For
laying birds the extra requirement of calcium is provided by oyster-
shell grit fed separately or by limestone flour added to the diet. The
main criteria for determining the requirements of calcium and phos-
phorus for the laying hen are egg production and shell thickness.

Specifications for calcium requirements should be in terms of amount
of calcium per day rather than percentage in diets. This consideration
is particularly important in the tropics, where reduced intake caused
by high ambient temperatures may result in too little calcium being
consumed each day.

The other essential minerals are described in appendix 2.

The mineral requirements of poultry are defined in terms of the sepa-
rate mineral elements, although minerals are always added to diets in
the form of compounds. It is useful to know what proportion of these
compounds are made up of the appropriate element so that the correct
amount of this element can be added to the diet. See table 4.

Table 4: Percentage of the elements in mineral compounds.

Compound Chemical formula % of element in compound
Limestone flour CaCO; 40% Ca

Calcium carbonate

Zinc carbonate ZnCO, 52% Zn

Anhydrous iron oxide Fe 03 70% Fe

Manganese sulphate MnSO, 36% Mn

Copper sulphate CuSO,

36 Small-scale poultry production in the tropics



5.6 Other ingredients to be added to poultry
diets

Up to this point we have considered the energy, amino acid, mineral
and vitamin content of poultry diets. Other ingredients that should be
added include coccidiostats and antioxidants. Vitamins and minerals
can be added in the form of premixes to diets of laying hens and broil-
ers.

A coccidiostat should be introduced at a prophylactic level in every
broiler diet. It should be used according to the directions of the manu-
facturer, including its complete withdrawal towards the end of the fat-
tening period. As coccidiosis may occur in flocks treated with a coc-
cidiostat at prophylactic levels it is advisable to have a concentrated
coccidiostat available which can be used to medicate the water at a
curative level.

Commercial feed preparations should contain antioxidant, which acts
as a preservative.

5.7 Feeding methods

1. Free-range chickens

If a chicken breeder has free-range chickens, he can do little to influ-
ence what kinds of food the chickens eat. He will simply have to trust
that a chicken will eat whatever it needs. However, a chicken can only
have a good diet if it can find all the nutrients it needs. In many free-
range situations a chicken will certainly not be able to find everything
it needs all year round.

During harvest time or other periods when a lot of grain can be eaten,
the chickens will usually get enough energy. However, at such times
they usually get relatively too little protein to grow and lay as well as
possible. It is important that the chickens then get extra, especially
animal protein, such as worms, snails, etc. Otherwise, they must be
given extra protein-rich feedstuffs such as soya cake, fish-meal, etc.
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In dry periods, a vitamin deficiency can quickly develop. By adding
ashes and maybe dried greens to the chicken’s diet, they will get some
of the minerals and vitamins they need.

2. Housed chickens

As soon as chickens are kept in a poultry house, the chicken raiser
must give the chickens all the food they need himself. If the chickens
have a limited run, they can find some of the minerals and vitamins
they need themselves. However, in that case the run must have enough
vegetation. It must also be shifted regularly, for example every two
weeks, to reduce the risk of infection with parasites.

There are different chicken-feeds available for the different age cate-
gories. In general, there are two kinds of feed for the raising period
(the period from 0 to 18 weeks in which the chick matures until it can
start laying). There are also usually one or more kinds of chicken-feed
available for laying hens, but it is possible to use only one kind of
good feed.

Broilers are given the same feed as growing chicks. Never give this to
laying hens! The main differences are in the amount of protein found
in the different feeds, and especially the amount of calcium (lime)
they contain. Laying hens need much more calcium to enable them to
make eggshells. As a rule, you will always need to give extra lime to
the chickens to be sure that they get enough calcium.

Chickens kept in a closed chicken house must be given (extra) grit.
This is necessary for the grinding up and digestion of their food.

It is strongly advisable to check how much the chickens eat, as far as
this is possible. Any deviation from the normal feed intake is an indi-
cation of change in production level and health status. It is very im-
portant to have a reliable supplier of chicken-feed! Feed can only be
stored for a short time. If it is kept long, the quality of the feed, in par-
ticular the vitamin content, will decrease. Be sure to buy fresh feed. If
you have to store it, try to do so in a dry and, if possible, a cool place.
Keep it out of reach of rats, cockroaches, etc. You must not store the
feed for more than one week.
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5.8 Voluntary food intake

Appetite or voluntary food intake is the amount of food that a bird
consumes when it has unlimited access to a diet. Knowledge of a
bird's appetite is important because if a flock consumes less than the
predicted level of intake it may experience nutritional deficiencies and
production will be below that predicted. Also, a reduction in food in-
take can be a useful warning of errors in management or outbreak of
disease. If intake is above the predicted level food is wasted and cer-
tain types of bird may grow fat.

The most important factors affecting food intake are the following:
1 body weight;

2 rate of live weight gain;

3 output of eggs;

4 quality of food;

5 environment.

1 - Body weight

Heavy birds consume more food than light birds. The control of food
intake of light-bodied laying hens is very precise and they adjust to
considerable variation in the energy levels in the diets and will main-
tain their daily intake of energy at a constant level. Heavy birds, on the
other hand, will consume more energy on a high energy diet than a
low energy diet and become fat.

2 - Rate of live weight gain

Birds that grow faster than average normally consume more food than
average. Faster growth means better food conversion, because a
greater proportion of the food is used for production. At a given
weight, immature birds of broiler strains consume more food than
birds of an egg laying strain.

3 - Output of eggs

The intake of dietary energy by laying hens is related to their rate of
egg production. An increase in egg production is associated with an
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increase in food intake. For example if one extra egg of 65 grams is
produced, the food intake of the hen will be 130 grams extra.

4 - Quality of food

The major dietary factor which affects food intake is the concentration
of energy in the diet. An increase in dietary energy results in a de-
crease in food intake. The concentration of nutrients other than energy
in the diet does not influence appetite so long as the level does not go
outside the range which is acceptable for normal health and produc-
tion.

The intake of pelleted food can be up to 8% greater than the intake of
the same food presented as a meal. This is partly because pellets are
partially cooked and partly because the pellets are more convenient to
consume. This high intake of pellets is desirable in young birds since
it promotes growth rate, but in adults it can lead to increased fat depo-
sition and obesity.

5 - Environment

Light intensity and day-length have some effect on voluntary food
intake. With laying birds this occurs indirectly due to the effect of day-
length on egg production. Longer days stimulate egg production and
therefore encourage hens to consume more food. With chicks, light
has a more direct effect upon food intake by regulating behaviour pat-
terns and extending food activity. Maximum food intake and growth
rate are obtained when chicks are reared in continuous light. With
broilers too much light may increase activity and therefore reduce ef-
ficiency of food utilisation.

5.9 Restriction of energy intake

The effect of restriction of energy intake on pullets of egg producing
strains is different than the effect on meat producing strains.

1. Pullets of egg producing strains

It is not usual practice to restrict the food intake of growing pullets
being reared for egg production. Restriction of food intake during the
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laying period is not a normal practice and it is a rather risky procedure
because a comparatively small restriction can cause a dramatic drop in
egg production.

2. Pullets of meat producing strains

Pullets of heavier stock are not normally allowed unlimited access to
feed during the growing stage. Their food intake is restricted so as to
reduce live weight gain and in particular to limit the amount of body
fat at the onset of egg production. The amount of restriction depends
upon the particular breed involved but the level of restriction is much
more severe than that applied to birds of laying strains.

Various methods of restriction of food intake can be used. These in-
clude skip-a-day feeding, low protein diets, high fibre diets and low
lysine diets.

Skip-a-day feeding is probably the system of choice. With this system
if birds are to be rationed to 70% of their voluntary intake, they are
fed 140% of their daily intake every two days. This technique ensures
that every bird, including those low down the pecking order, is able to
obtain its fair share of food. If birds are rationed to 70% of their food
intake every day birds high up in the pecking order will achieve 100%
of their desired consumption, whereas birds lower down the pecking
order may consume less than 50%. With birds of modern broiler
strains much more severe levels of restriction (less than 50% of appe-
tite) are applied, particularly in the rearing phase.

The best advice for any farmer keeping modern broiler strains is to
follow the advice of the supplier of the chicks.

5.10 Feed composition

Of course you, as poultry breeder, cannot determine what the chicken-
feed you buy is made of. However, you must take care that the feed
contains all the elements the chickens need. A summary of the nutrient
requirements is given in appendix 2.
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Food represents approximately 60% of the cost of producing table
poultry or eggs for human consumption. Savings in the use of poultry
food can make a major contribution to the economics of production. It
is therefore important that the cheapest suitable food is used in the
correct ratio in poultry diets. It is also important to know what foods
are available and how they should be used in poultry diets. Foods used
in poultry diets can be classified into five broad classes:

> cereals

> other energy foods

» animal proteins

» vegetable proteins

» mineral supplements

Poultry diets can be calculated by using the Pearson Square. An ex-
ample of the calculation of a diet for a laying hen, making use of four

different protein resources is presented below:

Table 5: Calculation of a diet for a laying hen.

Resource % of protein
maize 8

sorghum 10

soya bean meal 44

fish meal 65

The various foodstuffs are put into two groups. The averages could be
weighted if different amounts of each ingredient are to be used. Sup-
pose it is easier to get maize than sorghum and it is cheaper to use
soya bean meal then fish meal; You can use two parts of maize (8%)
and one part of sorghum (10%) and 3 parts of soya (44%) and one part
of fish meal (65%):

Cereals - weighted mean

maize 2x8%= 16%
sorghum 1x10%=10%
Weighted mean for cereals 26% /3= 8.7% protein
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Protein food - weighted mean

soya bean meal 3x44% = 132%

fish meal 1 x65%= 65%
Weighted mean for protein food 197% /4= 49.3% protein

These weighted means would be used on the left-hand side of the
Pearson square:

cereals 32.8 parts

8.7% of cereals
16.5%

49.3% 7.8 parts

protein food of protein

Figure 19: Pearson square

The protein level required in the complete diet is placed in the middle
of the square and the percentage protein content of each food on the
two left-hand corners of the square.

To work out the proportion of each foodstuft that is requir