RAISING CHICKENS
AND DUCKS

Compiled by
Harlan H.D. Attfield

Ilustrations by
Joseph Layne
Marina Maspero

Published By

VOLUNTEERS IN TECHNICAL ASSISTANCE
1600 Wilson Boulevard, Suite 710, Arlington, Virginia 22209 USA
Telephone: (703) 276-1800, Fax: (703) 243-1865
E-mail: pubs@vita.org



Raising Chickens and Ducks
Copyright ©1990 by Volunteers in Technical Assistance

All rights reserved. No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopy, recording, or any information storage and retrieval system without written permission of the
publisher.

Published by

Volunteers in Technical Assistance
1600 Wilson Boulevard, Suite 710
Arlington, Virginia 22209 USA

Tel: 703/276-1800 . Fax: 703/243-1865
Internet: pr-info@vita.org

Manufactured in the United States of America.

Library of Congress Cataloging-in-Publication Data

Attfield, Harlan H. D.

Raising chickens and ducks/ by Harlan H.D. Attfield: illustrated by
Joseph Layne and Marina Maspero

Includes bibliographical references: p. 105
ISBN 0-86619-309-X
1. Chickens. 2. Ducks. 3. Chickens--Developing countries. 4. Ducks--Developing
countries. L. Title.
SF487.A933 1990 636.5--dc20 90-45999 CIP



ACKNOWLEDGEMENTS

Raising Chickens and Ducks was compiled by Harlan H.D. Attfield, a small stock and gardening
expert, who has been a VITA volunteer for many years and has written numerous publications
for VITA. Much of the information in this book was drawn from the selected writing of these
poultry experts, who also reviewed the final manuscript:

James Archer Peter Krusch

Poultry Expert Poultry Expert

International Voluntary Services U.S. Peace Corps

Dr. H.R. Bird Allan A. McArdle

Poultry Expert Poultry Production Adviser

Volunteers In Technical Assistance Food and Agriculture Organization
of the United Nations

J.N. Panda

Poultry Development Officer
Ministry of Food and Agriculture
New Delhi, India

VITA Volunteer Joseph Layne is a professional artist, designer, and art instructor. The late
Marina Maspero illustrated a number of publications for International Voluntary Services.






TABLE OF CONTENTS

Acknowledgements

Introduction

RAISING CHICKENS

Selecting a Breed of Chicken
Preparing to Raise Chickens
Caring for Chickens
Diseases and Their Control
Record Keeping

RAISING DUCKS

Selecting a Breed of Duck

Preparing to Raise Ducks

Raising Ducklings

Managing Egg Laying Ducks

Diseases and Their Control

The Chinese Rice-Husk Incubation System
Materials Needed
Step By Step Incubation Process
Daily Activities in Brief

Appendix 1
Chicken Feed Formulas from Around the World

Appendix 2
Conversion of Units of Measurement

Appendix 3
Building the Colony Cage

Further Reading

p.53
p.55
p.59
p.62
p.63
p.65
p.65
p.71
p.76

p.79

p.83

p.85

p-90






INTRODUCTION

Worldwide, more people are using the spare space around their homes to grow food. They plant
fruit trees, grow vegetables, and often raise a few animals--pigs, rabbits, goats, or poultry. This
manual is intended for people who wish to raise chickens or ducks to improve the family diet and,
possibly, earn some extra income. Moreover, chicken and duck manure is an excellent fertilizer
for the vegetable garden or a valuable addition to the compost pile. This is especially important to
farmers and gardeners who cannot afford or find other fertilizers, and to those who wish to make
the best possible use of all the natural resources of their farms. The book is divided into two
sections: the first deals with raising chickens at home, the second with raising ducks in wet areas.

Long before taking poultry into your care you must think about how to house and feed them.
Because home flocks (under 50 birds) do not require the same professional attention to detail that
commercial flocks do, they can be an important asset to the family diet without a large
commitment of time and money.

However, even a small project will require a cash investment in chicks and feed for a
period of more than six months during the brooding and growing period before any return
can be realized. Then, after the birds have begun to lay, it will take more than another six
months before all of the original investment is repaid.

Because chickens and ducks can utilize surplus grain, table scraps, garden trimmings, and
by-products, they can provide a valuable food reserve. Some farming communities
produce more grain than their people need. Of course the excess could be sold, but if not,
it can be fed to poultry. Then, if there is a decreased production of grain in a certain year,
the poultry flock can be reduced instead of decreasing the grain that is supplied to the
people. Many farmer co-ops could maintain this kind of balance between grain
production and poultry husbandry.

Modern science has greatly increased our knowledge of poultry production. New breeds have
been developed, our understanding of nutrition has grown, we have learned how to better house
poultry, and new medicines have come on the market that protect flocks against disease. This
manual incorporates many modern techniques of poultry science with practical experience gained
in Africa, Asia, the Caribbean, and the United States of America.

This publication does not address itself to commercial projects (flocks containing hundreds and
thousands of birds). Operations of this type require a highly efficient level of production and
access to professional technical help to provide a reasonable income.

We wish you the best of luck, and,
Good Farming
Harlan H.D. Attfield
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SELECTING A BREED OF CHICKEN

There are many different kinds of chickens available. For centuries people in villages have been
keeping local breeds. Left to fend for themselves, these birds have learned to live off the land
with a great deal of success. They have adapted themselves to the climate, and being very active,
they are not easily preyed upon by wild animals, cats, or dogs. The hens usually make excellent
mothers, although many chicks are lost to predators and disease before they reach adulthood.
Additionally, many people find these birds make a very tasty meal.

Even though local breeds have some good qualities, they are not usually well suited for rearing in
confinement, and they do not produce enough eggs and meat to justify the cost of purchased
feeds. For the person who wishes to provide their family with eggs and meat, we recommend
"improved" breeds. The following will give you an idea of what is available.

Egg Laying Breeds

As the name implies these birds are outstanding for egg production, but their bodies are small in
weight—usually 4 1/2 1bs. (2 kg)—and do not yield a lot of meat. On the other hand, they are able
to lay eggs at less cost than other breeds. One of the most popular breeds is the White Leghorn,
which is capable of producing well over 225 eggs a year.

Dual Purpose Breeds

These birds weigh around 6 lbs. (2.7 kg) and have been developed to be above average layers and
yield more meat when slaughtered. Popular breeds in this category are Rhode Island Reds, New
Hampshires, and Plymouth Rocks.

Cross Breeds

Sometimes two improved breeds or a local breed and an improved breed are mated to produce
new strains. A common cross in many countries is obtained by mating White Leghorn males with
female Rhode Island Reds. The resulting strain exhibits what is called "hybrid vigor." They grow
quickly and put on weight for a reasonable amount of feed. The hens often lay better than either
of the pure breeds from which they were produced. (see figure 1)

White Leghorn Male Rhode Island Female
Figure 1
Some countries mate two improved breeds to produce new strains. These birds exhibit
“hybrid vigor." Here we see a White Leghorn male mated with a Rhode Island female.
A reverse cross can be achieved by mating a Rhode Island male with a White Leghorn
female. { Source: McArdle and Panda)



"Custom breeding" chickens to perform well under local conditions is now practiced in many
countries. In Java, Dr. Bird reported good results using a cross-strain called the Babcock 300.

What breed should you select? It is extremely important that you contact your local extension
agent or university poultry expert before making your decision. They will be able to guide you
and suggest a breed suitable to your area.

PREPARING TO RAISE CHICKENS

This guide has been written to show how to use improved breeds of poultry to produce more food
for your family, and possibly earn some extra income.

This manual deals with raising chickens in pens and cages, which will protect a flock against
disease, theft, and predatory animals. When chickens are raised in confinement, the birds are
completely dependent upon you to provide them with the feed they will need to produce eggs and
meat. This is not an easy task. Over the years poultry scientists have spent hundreds of hours and
millions of research dollars to determine exactly what chickens require to produce the maximum
amount of eggs and meat for the least amount of money.

Feed amounts to nearly 75 percent of the cost of rearing a bird to laying age and 60 percent of the
cost of egg production. For the home poultry producer a good-quality commercially-mixed feed is
recommended.

Balanced Feeds

Commercially-mixed feeds are also called balanced feeds. Balanced feeds are exact blends of
proteins, carbohydrates (energy feeds), vitamins, and minerals. They are very important to the
home producer of poultry because they contain everything the flock needs to promote good
health, rapid growth, and maximum egg production. Balanced feeds are available at government
and private feed mills. In some countries government mills produce feeds at cost (under subsidy),
which makes them very attractive to people raising poultry on a limited budget. Very often
government mills establish stores conveniently located throughout the country. This also makes it
easy for local poultry farmers to purchase balanced feeds. These stores quite often share space
with local agricultural extension offices. Your local extension agent will be able to tell you where
the nearest feed store is located in your area.

Commercial-milled poultry feeds are usually sold in the following categories: starter ration,
grower ration, and laying ration. Specific recommendations of the feed manufacturer should be
followed. Generally speaking, starter rations should be fed from birth to 6 to 8 weeks of age;
grower rations should be fed beginning at 6 to 8 weeks and up until 18 to 29 weeks of age.
Thereafter, layer rations should be used. In many countries only layer rations are available. If this
is the case, layer rations can be used in place of starter and grower rations.

Poultry rations may come in mash, crumbles, or pellet form; one is equally as good as the other,
but pellets cannot be used for chicks. Because chickens will waste less feed in crumble or pellet
form, these feeds may be more economical in the long run, even though they usually cost a little
more.



The appendix lists several balanced feed mix formulas currently used in many countries
around the world. Study them carefully, and see if any of them fit your circumstances.

Mixing Balanced Feeds at Home

This approach is not generally recommended because of the great difficulty involved in collecting
all the ingredients necessary to duplicate scientifically-formulated feeds from commercial mills.
Even one ingredient left out or improperly measured could result in failure. When individuals try
to mix their own feed, they often pay more for ingredients than a professional feed miller who
buys everything in large bulk quantities. On the other hand, farmer cooperatives have been
organized to produce balanced feeds in many parts of the world.

Should a breakdown occur in the delivery of milled feeds to your area, you will have to prepare
an "emergency ration" from locally available products until balanced feeds are available again. It
is best to look over everything that is available in your area and know what you will do if this is
ever necessary.

Should you wish to mix your own feed, please remember that it is best to use cereal by- products
rather than cereal grains themselves, which often form the staple diet for many people. By-
products--which cannot be used for human consumption--are valuable ingredients to producers of
balanced feeds. Many countries are now placing high priority on making more effective use of
locally available foodstuffs, particularly food by- products and waste materials rich in energy and
protein. This is being done in an effort to expand the poultry industry without competing directly
with people for scarce and costly cereal grains. To illustrate this point, in an experiment at the
University of Wisconsin layers maintained 67 percent of egg production on the following diet
formulated with rice bran:

Table 1. Supplemented rice bran diet

| Percentage

Rice bran 90.0
Fish meal 1.0
Alfalfa meal 1.0
Ground limestone 5.4
fodized salt 0.5

Dicalcium phosphate 1.0
Methionine 0.1

Vitamin trace—mineral supplement’
Free choice limestone grit —

' The vitamin-mineral supplement provides, per kilogram (kg) of diet: 6000 International Units (1.U.) of vitamin A, 900
International Chick Units (I.C.U.) of vitamin [D.sub.3], 22 1.U. of vitamin E, 10 milligrams (mg) of riboflavin, 0.7 mg
of folic acid, and 200 mg of zinc carbonate. (Source: Costa, 1981).

Within limits a person can be very creative when formulating feeds at home. A good example of
this is provided by poultry experts Mr. Allan McArdle and Mr. J.N. Panda in their publication
entitled, New Methods Pay With Poultry (Literacy House Publication). They give the following
advice to people living in rural parts of India:

Obtain waste grains; if possible, enough to give about 3 oz. (85 gm) for each bird
daily so that with 12 birds you need to have about 2-1/2 lbs. (1.14 kg) of grains (try



to pick grains the birds like). The grains can be partly replaced (up to half) by rice
bran.

Obtain enough protein sources around the village such as:

1. Meat from dead animals or alternatively meat offal (meat parts generally not
eaten by humans) if available. Twelve birds would need about 1-1/4 lbs. (.57
kg) of meat or small fishes, frogs, or snails daily to balance their feed. These can
be boiled and fed in the feed.

Note: If you have an extra supply of meat left over then try to preserve it. Cut it
into thin strips, dip into salt solution, and hang in the sun to dry--keeping it
away from flies. This will keep well; when needed it can be cut up and soaked
in water. Feed about one-third  to one-half of weight (when dry) above 1/2 Ib.
(.23 kg) for 12 birds daily. If you mix feed dry, this dried meat can be used
ground-up without soaking.

2. If enough meat, fish, frogs, or snails cannot be obtained daily—suppose only 3/4
Ib. (.34 kg) was available for 12 birds--then it will be necessary to supplement
from other sources. For example:

a) Add about 1/4 Ib. (.12 kg) or more of white ants--these can be dug out of big
mounds around the village and jungle. (These are a valuable poultry feed.)

b) Or use cowdung fly maggots. These can be grown in small pits that are
filled with manure and kept damp. Sprinkling a little flour will also help. A
good supply of maggots will usually be available in seven days. These have
been used to supplement feed as with white ants.

¢) Other supplements are mango kernels, which can be crushed and used as 10

percent of the feed, or damaged fruit, which can be used as 10 to 20 percent
of the feed.

d) Any waste from cooked foods can be included in the feed if fed wet--
otherwise use in a separate feeder.

e) Green feed at the rate of about 1/2 gallon measure (1.9 liters) can be given
for 12 birds, if not running on good pasture. Some village supplies may be
Dub grass, cabbage and radish leaves; tender leaves from trees such as
tamarind, papaya, agisti, etc.; and water hyacinth (Jagal or Chingudia Dal),
wild sag, leaves of cow pea, mung, or biri crops.

f) Also provide crushed bones and some fine gravel from the river.

In brief, 12 birds will need about 2-1/2 Ibs. (I. 14 kg) grain and 1- 1/4 1bs. (.57 kg) meat.
Meat offal is a good protein source and when it is available fresh and every day, it can
provide a balanced feed capable of giving very good production. However, it must be fed
along with wet mash every day. Alternatively, a reasonable formula can be made using



snails, frogs, fish, or some meat plus white ants, etc. and other supplements, plus green feed-
-in all 3 to 4 Ibs.(1.4 to 1.8 kg) of feed daily.

Some Feeds Must Be Used With Care

Dr. H.R. Bird advises that some feed ingredients have special disadvantages that must be noted.
Cottonseed meal contains a substance called gossypol, which discolors egg yolks and inhibits
growth of young birds. However, cooking the meal will decrease the gossypol and result in a
product that is satisfactory for growing birds, even though it may still discolor yolks. Mustard
seed meal contains a growth inhibitor and should not represent more than 5 percent of the diet.
Rapeseed meal contains a compound that interferes with thyroid function (an important gland),
and also should not represent more than 5 percent of the diet, unless improved strains of the plant
are used.

Soybeans contain an inhibitor of trypsin, an enzyme important for digestion, but it can be
destroyed by cooking. The processing of soybean meal is now so well standardized that this
inhibitor is seldom a problem.

To know whether soybean meal is cooked thoroughly enough, follow this simple procedure:
1) Place 10 teaspoons (about 30 grams) of the cooked meal in a small jar with a tight lid.

2) Add 1 teaspoon (about 4 grams) of fertilizer grade or feed grade urea and 5 teaspoons (25 cc)
of water.

3) Stir the contents and cover the jar with the lid. Seal should be tight.
4) Wait 20 minutes. Sniff for the odor of ammonia (an extremely sharp smell.)

5) If ammonia is present, the soybean meal contains the enzyme urease and has not been heated
enough.

Field beans (navy, pinto, kidney, etc.), like soybeans, contain growth-inhibiting materials that can
also be destroyed by cooking.

Now you must ask yourself: What feeds are available locally, at what volume, and at what price?
Are they or substitutes available year round? Can they be combined to make a suitable formula,
or will other ingredients have to be shipped in from other areas? If you are considering a medium-
sized or large-scale operation, you should have local feed ingredients analyzed by professionals.
The final test of the quality of the ingredients and the formulation is how well your poultry
perform. Because of the difficulty of mixing feeds at home, it is generally better to use
completely balanced and prepared feeds ready for use in dry form, purchased from government or
private feed mills.

Grit

Because chickens don't have teeth to help break up their food, they will often eat grit—coarse
sand, bits of limestone and granite, tiny pebbles, and fine river gravel. The grit lodges in the
gizzard and helps grind grain and other rough feeds before they are passed on to the intestines. If
you are feeding whole or cracked grains (rice, wheat, maize, etc.), fibrous, or tough feeds, you



should provide some sort of grit in a small container near the feeder. Grit is not needed if the
birds are on a diet of milled mashed feeds. Some people who keep their chickens on deep litter or
in colony cages still provide grit even though they feed mashes in order to help their birds digest
bits of litter or feathers that are commonly consumed by mistake.

Storing Feed

A good manager is constantly on the alert for feed wastage. In damp weather feed should not be
stored for more than four weeks to prevent it from becoming stale or even slightly mildewed.
Some people store bags of feed up on a platform high enough to allow a cat to get behind and
underneath it to control rodents.

Improved Feeds and Local Village Birds

Village (native) breeds of chickens are generally small and are kept primarily as scavengers. Even
though they lay a small number of eggs, they show a profit because they do not cost anything to
feed. The important consideration about poultry is not the number of eggs they lay, but the costs
involved for each dozen eggs. Improving the diet of village birds will result in an increase in egg
production, but it may not be enough to justify the cost of purchased feeds. On the other hand,
improving their diet by utilizing waste grains and by-products will result in increased production
of eggs at virtually no cost. Remember, however, that native birds that range freely tend to "hide"
their eggs, making it difficult for the owner to gather them.

The Importance of Water

The importance of water in poultry production should never be underestimated. Many people fail
to provide adequate watering facilities, especially in hot weather. Ample fresh water and enough
space to reach it is extremely important to ensure good growth and maximum egg production.
The following chart gives the minimum space requirements for birds during the growing and
laying period:

Table 2. Waterer space requirements

AGE IN WEEKS WATERER SPACE PER BIRD
0-3 Ya linear inch (.7 cm)
3-8 Y linear inch (1.25 cm)
9 — maturity, and during laying % linear inch (2 cm)
period




Table 3. Approximate growth rates and feed and water consumption for white egg

type chickens
Age Growth wt. Feed Consumption I Water consumption
weeks Lbs (kg) Lbs(kg) per 100 birds ! per 100 birds per
Per day Per week day
(cumulative) US gallons (liters)

1 0.15(0.7) 3(1.4) 20 (9.1) 0.5(1.9)

2 0.3 (.14) 4(1.8) 55 (25) 1.0 (3.8)

3 0.45 (.21) 6(2.7) 100 (406) 1.5(5.7)

4 0.6 (:27) 73.2) 155 (71) 2.0(7.6)

S 0.8 (.36) 94.1) 220 (100) 2.5(9.5)

6 1.0 (.45) 11 (5.0) 300 (136) 3.0(11.4)
7 1.2 (.55) 12 (5.5) 390 (177) 3.5(13.3)
8 1.4 (.64) 14 (6.4) 495 (225) 4.0 (15.2)
9 1.6 (.73) 14 (6.4) 600 (273) 4.0 (15.2)
10 1.8 (.82) 15 (6.8) 715 (325) 5.0(18.9)
11 1.9 (.86) 16 (7.3) 830 (377) 6.0 (22.7)
12 2.1(.95) 16 (7.3) 945 (430) 6.0 (22.7)
13 2.25(1.02) 16 (7.3) 1065 (484) 6.0 (22.7)
14 24 (1.1) 16 (7.3) 1185 (539) 6.0 (22.7)
15 2.55(1.10) 17(7.7) 1310 (595) 6.5 (24.6)
16 2.7(1.2) 17 (7.7) 1435 (652) 6.5 (24.6)
17 2.8 (1.26) 18 (8.2) 1565 (711) 7.0 (26.5)
18 2.9 (1.32) 18 (8.2) 1695 (770) 7.0 (26.5)
19 3.1(1.4) 18 (8.2) 1820 (827) 7.0 (26.5)
20 3.3(1.5) 18 (8.2) 1950 (886) 7.0 (26.5)
21 3.4 (1.55) 18 (8.2) 2080 (945) 7.0 (26.5)
22 3.5(1.6) 19 (8.6) 2210 (1005) 7.5(28.4)
23 3.7(0.7) 2009.1) 2350 (1068) 7.5 (28.4)
24 3.9(1.8) 21 (9.5) 2500 (1136) 8.0 (30.3)

The figures in the table are only approximations. Actual feed consumption will depend on the strain of birds, the feed

formulation, temperature, health of the birds, and the condition of housing.




Feed Mixer
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Figure 2

A simple 200 1b. (90 kg) mixer can be made from a 55-gallon (208 liter) drum. The drum
is fitted with a central axle welded at each end and finished with a handle, The drumrests
horizontally and turns on two wooden posts buried in the ground. A half-circle is cut out
of each post 1o carry the axle. A hole is cut out of the drum and fitted with a lid, held by
wing nutsfor easyremoval. Make sure thefeedingredients are placedin the drumineven
layers. Two-hundred pounds of dry feed can be mixed thoroughly by turning the drum
30 revolutions per minute for about five minutes. (Source: McArdle and Panda.)

Proper Housing

When one thinks of free-ranging poultry that find their own feed, require little care, and provide
food for the family table, one sees obvious advantages. Poultry have been kept this way for
hundreds of years. There are disadvantage, however. Most communities that take a serious
interest in their poultry practice some degree of confinement.

Letting poultry range freely is an economical way to provide them with feed. On the other hand,
it exposes them to predators and diseases. Moreover, they cannot be guaranteed a balanced diet
from just foraging. To achieve a well-balanced diet, they must be provided with supplemental
food. Overall, free-ranging chickens require less labor than confined flocks, but when locating
waste feed and pools of water they are more likely to contract parasites, bacteria, molds, and fatal
diseases like coccidiosis and Newcastle disease (these will be discussed later). Unlike improved
breeds, free-ranging village birds incubate their own eggs and thus reproduce themselves, and
because they may lay eggs in unexpected places, many eggs are lost. Furthermore, the process of
becoming broody (incubating and hatching chicks) decreases the maximum rate of egg
production. Improved breeds of chickens tend to be poor mothers and fail to incubate their own
eggs, but they do lay lots of eggs. Confined chickens in pens or cages with clean feeders and
waterers, thus have the following advantages over free-ranging birds:

1) Better control of diseases.

2) Fewer losses of chickens to theft or predatory animals.

3) Less disturbance to vegetable gardens and neighbors' property by free-ranging hens.
4) Easy collection of eggs.



5) Easy access to chickens for routine inspection.
6) Easy collection of manure for use in the garden.

Three types of housing have proved very successful in many parts of the world: the slatted-floor
pen, the deep-litter shed, and the metal-floor colony cage.

Slatted-Floor Pen

This system was developed by Peter Krusch for use in Sierra Leone, Africa. Slatted-floor pens
(Figure 3) are constructed on posts with floor and sides made of bush poles or split bamboo. The
roof may be of thatch or metal and should have a large overhang. If a metal roof is used, the
structure should be placed in the shade of trees or thatch should cover the metal. Floors should be
strong enough to support the weight of a person. The gap left between each of the floor pieces
should not exceed 1 inch (2.5 ¢m), nor be any less than 3/4 inch (2 cm) to prevent eggs from
falling through, while allowing enough room for droppings to pass through. If driver ants are a
threat, the posts can be placed into cans containing kerosene or old motor oil.

| split bamboo
! or brush sticks

nest attached
10 outside N W= y—

pamboa waterct ) ! q »
filfed from outside .

frame. of bamboo — X ‘

or brush sticks cans filled with !
kerosene 1o repel |
driver ants

thin concrete
v

Figure 3
Slatted-Floor Poultry House

Since poultry manure is extremely rich in nitrogen it is a valuable fertilizer for gardens. In order
to collect this by-product, a slightly raised platform should be constructed below the slatted-floor
and the manure scraped off frequently.

Nests should be provided at the rate of one individual 1 ft. x 1 ft. x 1 ft. (30 cm x 30 cm x 30 cm)
nest for every five birds or one 2 ft. x 3 ft. (60 cm x 90 cm) colony nest for up to 50 birds. Of the
two types of nests, the colony nest will be more satisfactory. For the convenience of the person
collecting eggs from a slatted-floor pen, a hinged cover or removable back board will allow
access to the nests from the outside. The bottom of the nest box should be tight enough so it can



be filled to a depth of 4 inches (10 cm) with rice hulls, sawdust, or some other soft nesting
material. (See Figure 4.) Poultry must be protected from sustained strong winds or blowing rain.

This can easily be accomplished by hanging mats, bags, or other such material over the sides of
the pen when necessary.

When constructing the pen, keep in mind that each adult bird will require 2-1/2 to 3 square feet
(.23 to .28 m?) of floor space.
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Figure 4
Colony Nests

Deep-Litter Shed

This system utilizes a simple shed in which the birds are allowed to run free on a 6-8 inch (15 cm
x 20 cm) layer of absorbent material, such as sawdust, rice hulls, wood shavings, peanut
(groundnut) shells, leaves, dry grass, crushed maize corn cobs, tree bark, etc.

The design and explanation of the deep-litter shed housing is provided by Allan McArdle and J.
N. Panda. This approach had been used successfully in many parts of India. (See Figure 5.)
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This “deep litter” shedis 8 ft. x 8 ft. (20 cm x 20 cm) at the base and is 8 fi. (20 cm) to
the top of the ridge. The view given shows what it looks like from the outside.

In Africa some people construct their pens using mud and sticks or mud blocks. If you use these
materials keep in mind that mud walls must be plastered with a good coat of cement. This plaster
coat is not only to facilitate cleaning, but also to prevent the chickens from picking the mud.
Provisions for adequate light and ventilation must also be taken into consideration in the design
of this type of house.

There are a number of advantages to using the deep-litter system. Poultry kept in a shed with a
bare floor have a very uninteresting life. Once they have eaten their feed they have nothing to do
and often start vices such as feather picking. With built-up deep litter in the shed, birds have a
source of constant occupation. They continually scratch in the litter and dust bathe in it. It also
allows them to counteract extremes in weather. When the weather is hot they burrow into it to
cool themselves, because the litter keeps a relatively constant temperature and is much cooler
than the surrounding air. Chickens that keep cool lay more eggs.

After a year on deep litter the birds will have created an extremely valuable by-product, as
illustrated in Figure 6.
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Figure 6
This heap of deep litter, which has built up over 12 months, represents the amount
available from just three chickens kept in a shed. It is equivalent in fertilizer value to the
manure obtained from one average village cow. After a year the built-up litter will have
become very rich in nitrogen. For comparable weight it will have approximately three
times the value of cattle manure for use as fertilizer. Forty birds can produce a ton (907
kg) of deep-litter fertilizer in one year. At an application rate of I ton (907 kg) per acre
(.4 hectare), many farmers have doubled their production of rice, maize, and pasture
forage. The same holds true for a 1/2 acre (.2 hectare) of vegetables grown intensively.

12



Table 4. Poultry Manure Information

Manure Production

Layers: 25 pounds per 100 per day with normal drying.
Four-tenths of a cubic foot per 100 per day.
Moisture content 75-80% as defecated.
Weight of a cubic foot of poultry manure at 70% moisture is
approximately 65 pounds.

Fertilizer Value of Poultry Manure

Pounds per Ton

Moisture % Nitrogen Phosphorous Potash
Fresh Manure 75 29 10 8
Stored Manure 63.9 24 13 16
Layer Litter 22.1 50 23 36

When nitrogen is worth 25 cents per pound, phosphorous 15 cents per pound, and potash 8 cents per pound, the
values per ton of poultry manure are:

Fresh Manure $9.39
Stored Manure 9.23
Layer Litter 14.86

Other elements of plant food contained in poutry manure include calcium, magnesium, copper, manganese, zinc,
chlorine, sulphur, and boron.

Source: Univ. of New Hampshire Bulletin 444--Farm Manure

Here are a few points to remember when constructing a deep-litter shed:

1) A 15-inch (38 cm) high mud wall surrounds the 8 ft. x 8 ft. (2.44 m x 2.44 m) floor area. The
floor is made of rammed earth and is built-up 6 inches (15 cm) above ground level. If
available, cheaply produced mud bricks can be used in place of rammed earth.

2) Corner posts are cut 7 feet (2.14 m) in length, painted with tar, and buried 2 feet (61 cm) into
the ground. The ridge peak extends 8 feet (2.45 m) above ground level.

3) Bamboo pieces or wood slats with 3-inch (7.6 cm) centers are set 9 inches (23 ¢m) in the mud
wall and attached to the upper beam at a 5-foot (1.5 m) level with a cross rail in between for
added strength. Bamboo beams should be tied securely. The door, measuring 3 1/2 feet x 2
feet (1.07m x .61 m) in size, is set between two posts above the wall and opens outward.

4) The roof of thatch should be strengthened with bamboo cross-pieces to guard against animals
and should extend sufficiently on all sides to reach within 3 feet (.9 m) of the ground. This
will serve to protect the deep-litter from heavy rains and excess sunlight. It is very important
to keep the 6-8 inches (15-20 cm) of deep litter dry and it should be stirred every one or two
weeks. When stirring, turn the litter over thoroughly, as if digging in the garden.

5) At night chickens love to roost above the ground. This behavior is rooted far back in time
when chickens needed to perch high in trees to protect themselves from predatory animals.
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Today, the use of roost poles is advised to help control respiratory problems and pests like
ticks and blood-sucking mites. Two 4-foot (1.2 m) roost poles suspended by wire from the
four corners of the shed (or fitted with legs) will allow sufficient space for 15 birds. The roost
poles should be at least 2 feet above the surface of the litter. (See Figures 7 and 8.)

6) It will be easier to collect the eggs if the chickens have a nesting area. A nest measuring 2
feet x 1 1/2 feet (.61 m x .46 m) is made of mud (or mud blocks) and should be nearly the
height of the shed mud wall. A division wall, 6 x 9 inches (15 cm x 23 cm) high, divides the
nest into two compartments--enough space for 15 birds. A few inches (7-8 cm) of litter
placed in the bottom of each compartment will make the nest comfortable and prevent egg
breakage.

N

S0t (1.52 m)
10 1op of peak
carth floor "
61n.(15.3 cm) mud wall
above ground level 1510, (38 ¢y
.38 ¢m
posts 2 L. (.61 m)
in ground- paint with tar
o
lie beams
securely
bamboo or
slat side
shed contains 64 sq. ft. (5.9 sq. m) thatch roof to extend all sides
floor space 10 within 3 ft. (91 cm)
above ground
® /
all sides open
for ventilation
(slats used)
15in. 38 cm) —3p LTy e i
mud wall i = \.\\ '/]/ P z e i::.th(lnjo'(;n) ramiu

door

Figures 7
Building a deep-litter shed

14



deep litter on floor

1

— feeder

3 water

.door —
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Ve Roost is made with two 4 ft. (1.2 m) poles.
nest Poles should be at least 2 ft. (.61 m)
above the surface of the liter.
Figure 8

A diagram of the floor of a deep-litter shed.

Metal-Floor Colony Cage

The colony cage was designed by Harlan H.D. Attfield in Ethiopia and Mauritius for urban and
village dwellers who wish to keep a small flock of chickens for egg production. It is particularly
suited to people who have limited space around their homes. (See figure 9)

Figure 9
The completed colony cage.
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Figure 10
Jute bags are used to protect chickens from rain and darken the nest boxes. Half a jute

bag can be used over nest boxes.

Keeping chickens in a roomy cage off the ground has several advantages, but this system can also
give rise to a few problems. With care, however, they are easily prevented.

1) In some cases the birds' droppings won't dry fast enough to avoid the breeding of flies.
Manure should be removed weekly when such pests are troublesome.

2)

Since  limited space inclines
chickens to cannibalism, they should
be debeaked, and preferably before
the onset of egg production. The
process of debeaking is probably
more discomforting to the poultry
grower than to the bird. Debeaking
is in no way harmful to the bird and
is the only sure method of
controlling cannibalism.

This operation is easily done on a young
bird by removing the tip of the upper
beak—just in front of the pad--with a sharp
knife, scissors, or side-cutters. To prevent
bleeding and infection, cauterize the
wound by placing a hot knife against the
cut surface.

Mr. Krusch recommends another method:
Open the bird's mouth and place it over a
rigid 3/4 inch (2 cm) board as shown in the
diagram (Figure 12). With a sharp knife

Properly Debeaked Pullet

Properly Debeaked Adult Bird

Figure 11

cut here

IEE PRI

Figure 12

that has been heated to a dull red, cut the beak as shown. The hot blade will cauterize the
wound. The tip of the lower beak is best removed by pressing the hot blade against it until the
tip has been seared back. Care must be taken in both cases not to injure the tongue.
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3)

The cage should be placed in a shaded area to protect it from direct sunlight when
temperatures are high. This 1s very important because the sheet-iron roof is an efficient
conductor of heat. On windy or rainy days burlap bags can be hung over the front of the cage.
According to some interesting test results, higher egg production can be maintained by
protecting layers from wind, particularly during cold winter months.

A colony cage measuring 7 1/2 feet x 3 feet (2.3 m x.92 m) provides brooding, growing, and
laying facilities for 10 to 12 birds, enough to produce at least half a dozen eggs a day, which is
more than sufficient for the average family. In fact, if some eggs are sold during the year to
friends and neighbors, the money received will pay for most of the feed and the cost of the baby
chicks. When chickens become too old to produce eggs, the family can eat them or sell a few in
the market for extra income.

The colony cage illustrated in this book (see figures 13 and 14) was built with the following
materials:

1)

2)

3)

4)

5)

6)

7)

8)

Packing crate boards (for back, sides, removable partition, central wall supports, and nest-box
frame)

Five eucalyptus poles (two 60-inch-long (1.52 m) posts for the front uprights, two 54-inch
(1.37 m) poles for the back, and an 8-foot (2.44 m) roost pole)

50 feet (15.25 m) of 1 x 3 (2.5 cm x 7.5 cm) lumber strips (frame)

8 feet (2.4 m) of heavy wire mesh, 3/4 inch (2 cm) square or 3/4 x 1 inch (2 cm x 2.5 cm)
rectangular for floor

10 feet (3 m) of 1/2 inch square (1.3
cm) galvanized mesh not the flimsy

round type (doors and mnest-box i g ]
floor)
o E——

Two raisin crates or light boxes
(nest boxes)

One sheet of galvanized iron (roof),
8 feet x 3 feet (2.44 m x .92 m). 2
Aluminum, which reflects the heat

. , -~ ’ -
of the sun, is also good roofing == %5 Kl
material for use in the tropics. -~ -

2-inch (5 cm) straight nails, 3/4-inch
(2 cm) U nails, flat-headed _ Figure13
galvanized roofing nails, hinges Building the colony cage

TICTICiT

(See Appendix 3 for a detailed blueprint
showing how to construct a colony cage.)
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Figure 14
Note the removable wall and roost pole.

Figure 15
Nest boxes

Figure 16
Egg roll
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To prevent sagging in a stretched wire floor, a loop-wire support is recommended. Simply attach
a piece of strong wire around the nest-box support nearest the center door and loop it through the

wire floor, as shown in Figure 17.

X Y L aS B
Sora Ny

R
'\‘\'\‘\‘\‘\'\'\"\\\“\\\“ =

Figure 17
Loop support

Colony cages can also be made from bamboo. The frame is made of small poles, with floor poles
raised about 3 feet (.92 m) from the ground. The floor poles are covered with large bamboo

stalks, split into strips 1 1/2 inches (4 cm)
wide with the gap left between each of the
floor pieces not exceeding 1 inch (2.5 cm)
and not less than 3/4 inch (2 cm) to prevent
eggs from falling through,