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Background

Livestock is fundamental to the livelihoods of about one billion of the poorest people in the world. 
80 percent of the poultry stock is found in low-income food-deficit countries. Of all domestic animals, 
poultry is the most numerous one in Ethiopia and almost every rural family owns chicken. The total 
chicken population in the country is estimated to be 60.04 million. With regard to breed, 88.5%, 6.25% 
and 5.25% of the total poultry were reported to be indigenous, hybrid and exotic, respectively (CSA, 
2018). From this number of chicks, the egg production is estimated to be a total of about 141.81 million. 
The total chicken production of Amhara region is about 19,809,915, which is 32.99 percent of the 
country’s Chicken population (CSA, 2018).

However, the economic contribution of the sector is not still proportional to the huge chicken number, 
attributed to the presence of many productions, reproduction and infrastructural constraints. Due 
to this, the contribution of poultry production to the overall national economy and nutritional use 
is significantly lower than the rest of African countries. The per capita poultry and poultry product 
consumption in Ethiopia is one of the lowest in the world which is 57 eggs and 2.85 kg of chicken meat 
per annum.

One and the major suggested solution to increase the production and productivity of chicken is 
utilization of chicken production system which is modern, market oriented and compatible with the 
existing situation of the farming system. Therefore, by minimizing the production constraints through 
use of selected and productive poultry breed as well as improvement of the production system (feeds 
and feeding, housing, health, etc) through provision of trainings with well-prepared manuals, it is 
possible to improve the chicken production and productivity and to supply chicken products to the 
market demand for household consumption.

For this end, this technical training manual has been developed after identifying capacity gaps of and 
formulating respective competency framework for SMSs with an intention of assisting them to conduct 
trainings and provide advisory services to development agents (DAs) to alleviate the above problems, 
improve the poultry production system, especially in rural Ethiopia, and contribute to addressing 
nutritional needs.

This technical manual was prepared based on the documented outputs from CASCAPE project (Poultry 
Production Manual developed in 2015).
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Unit 1: Importance of poultry production and consumption

Unit 1: Importance of poultry production 
and consumption

Learning Objectives

After completing this unit, participants will be able to:

 • Describe the current poultry production scenario in Ethiopia/the region
 • Summarize/list the economic and nutritional-importance of poultry production and con-

sumption

Poultry sector is possibly the fastest growing and most flexible of all livestock sectors. Driven primarily 
by very strong demand it has expanded, consolidated and globalized over the past 15 years in all 
income countries. Livestock is fundamental to the livelihoods of about one billion of the world’s poorest 
people. Rural poultry, in particular, is essential for the livelihood of many resource-poor farmers often 
being the only asset they possess. It significantly contributes to improve human nutrition; provides food 
(eggs and meat) with high quality nutrients and micronutrients, generates small income and savings; 
especially for women, enhances the rural poor capacity to cope with shocks and reduce economic 
problem vulnerability and provides manure for vegetable garden and crop production. Beyond its 
economic or nutritional importance, the importance of socio-cultural and religious functions of village 
poultry production is also widely recognized for smallholder livelihoods.

Chickens are ‘waste converters’: they ‘convert’ a scavenged feed resource base into animal protein. They 
are therefore by far the most important species for generating income for rural families. Similarly poultry 
production does not require large initial capital and land to start; rather, it requires low labor input. The 
return of poultry production is also immediate, they have a wide range of adaptability for different agro-
ecologies, their product is acceptable by most of the community and the meat and eggs contain special 
proteins that allow children to grow strong and their brain to develop.
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Unit 2: Poultry Production Systems

Learning Objectives

After completing this unit, participants will be able to:

 • Describe major types of poultry production systems
 • Compare and contrast the three poultry production systems, their advantages and disad-

vantages
 • Select the most appropriate production system

Poultry production systems can be categorized into three types based on: chicken breed type, input 
and output level, mortality rate, type of producer, purpose of production, length of broodiness as well 
as growth rate and number of chicken reared. These are scavenging/free-range production system, 
semi-intensive production system and intensive production system. (please refer ‘Characteristics of poultry 
production systems’ to Annex I)

2.1. The traditional free-scavenging production system
The present situation in most of the developing world is that the traditional poultry system is left with 
minimal care. The chickens search their feed by scavenging worms in compounds around households. 
In addition, they may get legume and cereal leftovers from the harvest and from the kitchen. This type 
of production is very cheap, but nutritional needs of the chickens are difficult to meet. It covers 95-98% 
of the chicken production system of the country and it is not profitable since it is not market oriented. 
The average flock size per household is 5-20 with low health services and other management practices.

The chicken does not have their own constructed chicken house, rather are maintained in the main house 
with the family. The amount of feed they get is small and do not fulfill their nutrient requirement and, 
hence, their productivity is low. The egg production per year per local layer is 46-56 of which households 
use only 4% of the total eggs available for hatching. There is very high chick mortality during the first 
weeks of life, mainly due to insufficient nutrition, chilling, diseases, predation by eagles, cats and others. 
Mortality destroys up to 56% of the number of chickens that moved out of flock, implying that disease 
control may be top priority intervention area for poultry production.
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Figure 1: Traditional/free-Scavenging production System

2.1.1. Advantages of free-scavenging chicken production system: the chickens are healthy since 
they exercise in the open air freely, there is minimal infection with parasites if enough space is 
available, there is little or no labor input, the chickens in this type of production system help to 
limit the amount of rubbish in a productive way and the direct costs of the system are low.

2.1.2. Disadvantages of free-scavenging chicken production system: it is difficult to control and 
manage the chicken especially the young chicks are easily exposed to predators and unfavorable 
weather conditions, the chickens destroy sown seeds and seedlings, a large percentage of 
the eggs can be lost as the laying hens do not use restricted nests, occurrence of high disease 
transmission and death, low productivity of chickens, often five out of ten or 50% of the chicks 
die within the first 8-12 weeks.

Many eggs go bad before they are hatched because of disturbances, lack of proper feed and water, and 
annoying external parasites which make the hen leave the eggs and results in low hatchability. When 
one chicken has a contagious disease, there is a serious risk that many chickens in the flock or village will 
be infected. Feed, medication, veterinary services, and training are rarely available in traditional poultry 
production. As a result, the traditional poultry production remains rudimentary, with low monetary 
profit.

2.2. Semi- intensive chicken production system
This type of chicken production system is better than the free scavenging production since small scale 
producers use inputs like supplemental feed, vaccine,… It is characterized by having one or more pens 
in which the chickens can forage on natural vegetation and insects to supplement the feed supply.
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It has a small house which accommodates laying nest and feeders to serve as chicken house for night time. 
The house has one or two side open door for easy movement of the chicken to the fenced area during 
the day time. The fence can be made from mesh wire or other materials and will not allow the chicken 
to escape above it. The fenced area should be always clean and dry. The chickens are supplemented 
with energy and protein feeds and get better health management practice like vaccination against NCD 
than free scavenging system. They are more productive than the chicken in free scavenging system. It 
contains flock size of 50-200 improved chicken per household.

Figure 2: Semi intensive poultry production system

2.2.1. Advantage of semi intensive chicken production system: complete control over operation, 
useful for record purposes, operational throughout the year, economic use of land and there is 
better protection during winter and operated with low in cost.

2.2.2. Disadvantage of semi-intensive chicken production system: high cost in fencing, danger of 
over stocking and exposure to different diseases if the campus is not clean and dry.

2.3. Intensive chicken production system
This type of chicken production system uses more inputs (feeds and feeding, breed, health, housing and 
other inputs) than the above two systems. It is market oriented and the main objective of production 
is to get better profit. The number of chickens involved is more than 500. It sources day old chicks 
from a hatchery. Chicken houses may have earth or cement floors but the upper half of the walls have 
wire netting while the bottom half is made of wooden planks, iron sheets or brick walling depending 
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on the financial capacity of the production. Corrugated iron sheets are normally used for the roofing. 
Wood shavings are used for the deep litter and water and feed is supplied in wooden trough, plastic 
or metal commercial feeders and drinkers. Improved breeds (layer or broiler) are used in this system 
of production. There are three types of intensive chicken production system, which include deep litter 
system, cage system and full slated rearing and are detailed bellow.

 

Figure 3: Intensive chicken production system

2.3.1. Deep litter system

Thickness of litter on a floor for chicken rearing is 5-10 cm (Figure 3). The litter can be made from locally 
available materials such as dry hay, teff straw, coffee pulp and sow dust. The litter should be dry at any 
time, otherwise it can cause occurrence of different diseases. In addition to provision of comfort for the 
chicken, the litter absorbs any waste material excreted from the chicken and makes the house dry.

It is possible to place the feeders and drinkers in the house on the litter. But it is advisable to hang them 
as the age of the chickens increase. It is also important to place laying nest in the house. At least once 
a week, the litter should be sprayed with disinfectant chemicals. Deep litter is recommended for both 
meat and layer chickens. Under this system, chickens require about 0.27- 0.36 m2 of floor space per 
chicken if the litter is to work properly.

2.3.2. Cage system

This type of intensive production system involves rearing of chicken in one house on the prepared 
cages or nests and it is more appropriate for layers (Figure 4). The egg produced is used only for food 
since there is no cock. The chicken has no any access for free ranging. Therefore, the chicken should get 
the required nutrient through supplementation. The ration can be formulated in the house using locally 
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available materials like maize, noug seed cake and other materials. Even though the system requires 
high initial capital investment, it is profitable. The rearing cage can be made from locally available 
materials like timber and wood. Cages are good for climates with high humidity, where labour costs are 
high, and to keep a large flock of layers. Where ticks are a problem, cages are especially advantageous. 
Cages are recommended for layers, but not generally used for meat chickens.

 

Figure 4: Cage system poultry production

Advantages of cage system: cages can be placed under existing roofs; thus, a special building may 
not be required. With cages more chickens can be kept in a building than on deep litter. Less labor per 
chicken is needed than other systems. Poor layers can be identified immediately and culled, thus saving 
feed. Problems with parasites, particularly ticks, are reduced, but nutrition may be a problem. When 
properly constructed, cages can last many years. Cages are a cheaper investment in the long run due to 
ease in care and feeding of the chickens.

Disadvantage of cage system: breeding is not possible unless artificial insemination is practiced, cage 
layer fatigue or paralysis is a problem if not attended well, cages are hard to construct properly, and they 
involve very high initial investment per chicken. There must be constant and excellent ventilation. There 
are more broken eggs than with deep litter. The feed must contain all necessary vitamins and minerals 
needed by chickens.
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Unit 3: Poultry breeding

Learning Objectives

After completing this unit, participants will be able to:

 • Analyze the production and productivity of indigenous and improved breed
 • Discuss major poultry breed types
 • Identify suitable breed type
 • Compare and contrast between breeds
 • Recommend appropriate breed type

All over the world, more than 300 breeds of chicken species (Gallus domestics) exist. We distinguish 
three main categories of chicken breeds: pure commercial, hybrid resulting from cross-breeding and 
local breeds.

3.1. Identification of Different Characteristics of Breeds and their Source

3.1.1. Local chicken ecotypes

The majority (99%) of indigenous chicken are maintained under a traditional system with little or no 
inputs for housing, feeding or health care. The most dominant chicken types reared in this system are local 
ecotypes, which show a large variation in body position, colour, comb type and productivity (Halima et 
al. 2007). The greater part of the feed for village chicken is obtained through scavenging, which includes 
the household cooking waste, cereal and cereal by-products, pulses, roots and tubers, oilseeds, shrubs, 
fruits and animal proteins (Tadelle 1996).Rural chicken in Ethiopia represents a significant part of the 
national economy in general and the rural economy in particular and contribute to 98.5% and 99.2% 
of the national egg and chicken meat production, respectively (Tadelle 1996). However, the economic 
contribution of the sector is still not proportional to the huge chicken numbers, attributed to the 
presence of many technical, organizational and institutional constraints. Despite their low productivity, 
indigenous chicken are known to possess desirable characteristics such as thermo-tolerance, resistance 
to some diseases, good egg and meat flavor, presence of hard egg shells.

 • Advantages of local chicken are that they are cheap, better adapted to local conditions and, 
less susceptible to diseases than the more fragile hybrids.

 • Local chicken are usually lighter in weight and have smaller eggs than those of hybrid 
breeds. Productivity of domestic breeds depends on the environment, management or feed 
availability and nature of the variety itself.

 • At rural management level, a chicken can produce an average of 30 - 60 eggs per annum while 
hybrids can lay 180 - 270 eggs a year under favorable conditions.
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 • On the other hand, local chicken make better use of waste material than hybrid chickens do, 
so they are more suitable for keeping around the house.

 • With improved management, housing, feeding and health care, egg production of a domestic 
chicken can be increased from 80 - 120 per year. Average weight of an egg is only 40 grams 
which is very small.

3.1.2. Improved exotic breeds (pure and hybrid)
 • In our country, in addition to domestic chickens, different breeds of exotic chickens are widely 

distributed to farmers; among these, the main breeds are White leghorns and Rod island red.

 • White leghorn is known for its good egg production while Rod Island Red is dual purpose, 
which is known for giving more eggs and meat than traditional indigenous chicken

A. Layer breeds
 • Layers are chicken breeds known for their high productivity in egg production.

 • Both sexes of white leg horns are white in color

 • They do not have broodiness character and continuously produce eggs.

 • White leg horn layer can produce up to 236 eggs per year.

 • Because of their white color chickens are visible from distance and susceptible to attacks 
by predators.

 •  Layer chickens start laying eggs before they reach 18 weeks of age and continue to their 
72-78 weeks old in most cases.

 • The breeds are regarded as efficient by producing a kilogram of egg with a feed up to 
2.5 kg.

 • There are two types of egg layers: the white and the brown egg laying hens.

 • The brown egg laying hens are relatively larger in size and eat more food compared to 
white egg layers,

 • Introducing different exotic layer breeds to small holder farming systems of Ethiopia is 
necessary since performance of indigenous chicken is low.

A.1. White Leghorn breed

 • The white egg laying types of hens are comparatively smaller in size, relatively eat 
less food, and color of their egg shell is white.

 • At the end of the laying period they give relatively little meat. They should lay around 
250 eggs per year. These eggs will be white and medium sized. They are one of the 
most unique breeds going, with a full white body and a large thick red comb.
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Figure 5: White Leghorn breed

B. Broiler breeds
 • Broilers have been selected for high / increased meat production or yield.

 • Broilers are big in size, have very high growth rate and better feed conversion ability.

 • Physically, broilers are short legged, muscular and big in size.

 • Egg production of these breeds is small.

 • Day old broiler chicken should grow for the period of about 42 days for marketing/
consumption.

 • Some of the imported breeds adopted in our countries are Hubbard-JV, Hubbard-classic, 
Rose-308 and Cobb-500.

 • The key to successful broiler production depends on an efficient management program.

 

Fig. Broiler breeds
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C. Dual purpose breeds
 • Dual purpose chickens are well adopted under small holder farmer conditions.

 • They are most appropriate for poultry producers who are interested in both egg and 
meat equally.

 • Their better adaptation to wider agro-ecologies and less management requirement 
make them the right choice in villages.

 •  The most widely used dual purpose chicken in Ethiopia is Rhode Island Red.

C.1. Rhode Island Red

 • Rhode Island Red is originated from America and is known as a ‘dual purpose’ 
chickens, eggs or meat.

 • It is one of the most popular backyard chicken breed since it is tough and lays lots 
of eggs.

 • A young Rhode Island Red to lay 250 brown and medium sized eggs a year.

 

Figure 6: Rhode Island Red breeds dual purpose

C.2. Sasso Dual Purpose Breed

 • Sasso chickens are native chickens of France and now becoming popular among 
big and small raisers.

 • The Sasso chickens grow faster, with delicious and tender meat and strong 
disease resistance and free-range production system, affordable, easy to raise; 
which proves to be a profitable livelihood venture.

 • One chicken produces more than 240 eggs per year with average growth rate of 
2.2kg in 84 days.

 • They graze around the field, or backyard, eating grass, corn, leaves and other 
natural ingredients.

http://www.agriculture.com/livestock/poultry/chickens/10-chicken-breeds-f-farms_288-sl15594
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Figure 7: Sasso dual purpose breed

3.2. Selecting Breed Types Required for Poultry Production

3.2.1. Layer Breed Selection Criteria
 • Among multiple layer verities, white leg horn and brown leg horn are widely known.

 • The number of eggs a layer can produce exceeds 240 per year.

 • Laying hens are light in weight

 • Though weight increment per day is small, layers reach at egg production stage fast.

 • As identification criteria, laying hens are very active, fast and do not have broodiness behavior; 
they have red, bigger and hot comb.

Features of a good layer
 • Eyes clear and shiny, clean and dry beak and nostrils, clean feathers around the vent.

 • Straight legs and toes, with no signs of scaly legs but legs less colored in lay.

 • The breast bone should not be sharp.

 • The distance between the pubic bones (top) will be equivalent to two fingers when the hen 
is in lay.

 • Only one finger may pass between the pubic bones when the hen is outside lay.

 • The distance between the pubic bones (top) and the breast bone (bottom) will be equivalent 
to three to four fingers when the hen is in lay.

 • Only two fingers may pass when the hen is outside lay.
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3.2.2. Broiler breed selection criteria
 • Though the number of eggs produced by each broiler chicken varies from one to the other, 

single broiler chicken can produce 150-170 eggs per year.

 • Broiler chickens are big in size, get high weight increment every day, high feed consumption 
and display behavior of broodiness.

A healthy good broiler should have the following features:
 • Appears healthy and lively.

 • Shiny and normal feather.

 • Large size for the age.

 • Eyes clear and shiny.

 • Clean and dry beak and nostrils.

 • Clean feathers around the vent.

 • Straight legs and toes.

3.2.3. Dual purpose variety chicken selection criteria
 • This verity chickens are well known for their dual benefits of producing more eggs and meat 

in a balanced manner than traditional indigenous chicken.

 • Dual purpose verity chickens are big in size, have medium weight increment per day and 
display behavior of broodiness less than broiler chickens.

 • Although their meat yield is better than layers, they produce less number of eggs than layers. 
These verities are assumed suitable to small holder farmers.

Rules to choose the right breed
 • Practice judging the external features of cocks, hens, growers, and chicks, to know which 

features indicate a good healthy and productive animal.

 • Always choose chicken with a lively behavior.

 • Always check whether the hens are in lay.

 • A potentially good layer has a long straight back and a broad bottom.

 • Always check the belly and navel spot of newly hatched chicks.
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Unit 4: Poultry Brooding

Learning Objectives

After completing this unit, participants will be able to:

 • Describe the two/natural and artificial/brooding systems,
 • Compare their advantages and disadvantages

4.1. Hatching using brooding hens
One brooding hen is capable of hatching 8-10 eggs at the same time. If about 70% of the chicks hatch, 
this means that each brooding hen gives 6-7 chicks. However, the mortality rate among young chicks 
can be very high. Your experience and the extent to which you can minimize deaths among young 
chicks determine, therefore, how many brooding hens you will need.

Use the following criteria to choose which eggs to hatch:

 • The selected egg must be fertilized. For an egg to be hatched, there should be a cock with 
hens.

 • Use undamaged and clean eggs, which are neither too small nor too large.

 • Collect the eggs regularly, e.g. three times a day. Let the eggs cool down as quickly as possible

 • If necessary, keep the eggs for a few days, but preferably not for more than a week at 
a temperature of 14-16°C. Eggs can be kept for only three days at 20°C. Write the date of 
collection on the egg in pencil, to help you remember how long the egg can be stored.

If a hen shows broody behavior for two days, she can be used for brooding. Brooding hens must be 
healthy and not too small. A broody hen can be recognized by:

 • a characteristic broody sound

 • a wrinkled comb

 • an unwillingness to leave her nest

 • The collecting of as many eggs as possible in her nest.

Before allowing a hen to brood, it is best to treat her with an insecticide against flies and lice. If flies 
and lice are a problem, the treatment should be repeated after 10 days. Use a clean and parasite-free 
brooding coop. The coop should be about 35 x 35 cm, and 40 cm high. The nest consists of straw, hay 
or dry leaves, and is about 25 cm wide. To stimulate the brooding process, you can place the coop in a 
cool, dark place, or partially cover it. The brooding place must be free from other chickens and protected 
against dogs, rats, snakes etc. Place good feed and clean, fresh water near the brooding hen.
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4.2. Raising the chicks
The chicks hatch after 21 days of brooding. If the eggs have been hatched by a hen, she will immediately 
take care of the chicks. It is a good idea to keep the hen with her chicks in a separate coop during the 
first few weeks. The very first thing the chicks need is fresh water, so make sure this is always available. 
They only start needing food after one day. If you are not able to use bought feed, you can try to make 
as good a feed as possible by mixing the following ingredients: broken maize or millet (with a source of 
protein like boiled eggs for the first few days), kitchen and slaughter wastes, and greens such as leaves, 
grass, etc. The greens will provide the chicks with most of the vitamins they need.

4.3. Chick receiving from an artificial hatchery

Before the chicks arrive
 • Arrange the required facilities/materials required for the commercial and dual purpose farm.

 • Pre-brooding management consists of cleaning and disinfection of the house prior to the 
arrival of new batch of chicks. It consists of removal of old litter, cleaning of the shed- inside 
and outside, washing, disinfection, white washing and rest for a week.

 • Pre warming the house at least 12 hours before arrival of chicks provides comfortable 
conditions to the chicks as they arrive at the farm. They start drinking and feeding soon.

Steps on arrival

Step 1 Before placing chicks in brooder, provide wholesome drinking water and add sugar (250g sugar 
per 5 litter water) and Vitamin/Amino Acid sachets to the water. This provides the chickens with a 
ready source of energy and helps in overcoming stress caused by the traveling. Allow the chickens 
to drink for 1-2 hours before giving them feed.

Take care that water is not spilling from drinkers into the litter

Search for chicks which are weak and encourage them by dipping their beaks in the water

Keep chicks active by dangling a mop like stick above them and rapping sides of guard

Step 2 Once all chicks have had the opportunity to drink, place pan feeders in the brooder guard

Feeders and drinkers should have space between them and the guard to avoid crowding

Feeders should be only 1/3 full at any time

Feeders and drinkers should be refreshed and cleaned at every 3-4 hours

Feeders should be replenished and combed to stimulate

Light should be given 24 hours per day for continuous feeding

Feed should never be restricted

4.4. Brooding
Brooding refers to the early period of growth when young chicks are unable to maintain body 
temperature without the aid of supplemental heat. This is critical phase of any poultry business, as 
the ultimate productivity and performance of the laying hen or the broiler depends on the proper 
development of chicks during early stages of growth. There are two methods of chick brooding: natural 
and artificial brooding, which are detailed as follows.
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4.4.1. Natural brooding: involves the use of a natural mother/hen. Naturally hatched chicks are 
reared and protected by the broody hen and can be left undisturbed as long as their yard is 
protected from predators. The mother/hen provides heat for her chicks and she guides the 
chicks where the feed is available.

 

Figure 8: Natural brooding

Disadvantage of natural brooding

 • Unable to rear large number of chicks at a time

 • It is not preferable to brood the pullets

4.4.2. Artificial Brooding: uses different brooders/heaters to brood the chicks like electric, 
kerosene, charcoal or hay box. It is practiced in wide chicken production stations.

Advantages of artificial brooding

 • Allow to rear large number of chicken at a time

 • Low chick mortality

Disadvantage artificial brooding

 • Needs better input/feed, medication

 • Needs chicken production equipment (drinker, feeder, etc)

4.4.3. Brooding requirements

The requirements of brooding appear to be housing, with additional temperature regulation. To be 
commercially practical, brooding equipment must also be reasonably low in cost. The following are 
brooding requirements.
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Temperature

A traditional method widely used to brood chicks is to arrange a source of warmth in a confined area at 
about 35OC for day-old chicks and then subsequently to reduce this by 3OC a week. However, brooding 
systems with larger warmed areas have greater merit to improve growth and reduce the likelihood of 
disease. In addition to the brooder temperature, the house temperature also should be kept at a range 
of 25-30OC to maintain normal weight gains and food conversion efficiencies. The best performance 
will probably be obtained if the house temperature is reduced from 30OC in the first week to 27OC 
(81OF) in the second and 24OC in the third weeks. The worst results are associated with correct brooder 
temperatures but low house temperatures below 20OC when the chicks are reluctant to move away 
from the brooder heat to feed and drink. Conversely, too high house temperature restricts appetite 
and retards activity of the chicks. Hence, space heater should be capable of reaching from 4 to 6 kW of 
warmth per 1000 chicks to provide these conditions in a well-constructed house.

Hang the heater over the circle at a height from 0.7 to 1 m above the ground. It is the repartition of the 
chicks under the source of heat that determines good distribution of the chicks around the feeders (see 
Figures 1). The heater should be removed after the 14th day if temperature allows. Nevertheless, it may 
be necessary to supply the chicks with a heat source sometimes during the night, from the 15th to the 
21st day.

Humidity

The range of relative humidity required for floor brooded chicks is 30-75%. Humidity below or above 
this range should be avoided in a brooder house. High humidity creates the problem of wet litter, which 
encourages the development of coccidiosis disease and low humidity may cause dusty litter resulting 
in chick respiratory trouble and poor growth of feathers. Fifty to sixty percent of relative humidity is 
preferable in floor type brooder house.

4.4.4. Importance of brooding
 • Good early growth- most of the early growth is in skeleton and internal organs

 • Good feather growth, uniformity, liveability

 • Disease immunity and stress resistance

 • Improper brooding may result into uneven size, higher cost of production, poor FCR and 
overall poor flock performance.

4.4.5. Brooder and Guard Preparation and Management

Step 1) Create a circular guard from thin sheets of metal, hard board, cartoon or bamboo mat with 
approximately 45-50 cm height with a diameter of 5 meters for 400 day old chicks to prevent them from 
wandering away of the heat source or hiding in corners. The guard should be prepared at least 24 hours 
before the chicks arrive.
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Figure 9: Brooding Ring/Chicken Guard

Step 2) Fill the guard with wheat, barley, teff straw or wood shavings approximately 5-7 cm depth and 
the straw should be dry, soft, evenly spread and easy for small chicks to walk on initially. Before chicks 
arrive, it may need to be pressed down to make for easy chick walking.

Step3) Hang brooder in center of brooder guard, ensuring it can be easily adjusted up or down as 
needed. Generally the brooder should be hang 0.7 – 1 meter above the litter. Turn on the brooder 6 
hours before the chicks arrive.

 • One electric brooder of 2000 w (2 KW) capacity is enough for 500-750 chicks

 • Each brooder should have its own 16a breaker, 16a outlet, and 4mm2 cables

 • Expand the guard diameter by half meter every 3-4 days to give chicks space

 • Guard should be removed at 10-14 days of chicks’ age

 • Brooder temperature and height should be continuously adjusted based on chick behavior
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Figure 10: Brooders and feeder/drinker

4.4.6. Brooder/Heater types

Chicks need heat at start of brooding until they emerge their own feather. Kerosene lump, Charcoal 
heater, Bulb with 60-100 watt as well as Hay box can be used as brooder/heaters in modern poultry 
production stations:

4.4.6.1. Kerosene lump

This brooder type can support up to 100 chicks.

Advantage of Kerosene lump

 • No risk of power failure,

 • Low investment, supplies light and it is portable.

Disadvantage of Kerosene lump

 • High fuel demand and fuel expensiveness,

 • Danger for fire, carbon dioxide production.

 • Needs a lot of control,

 • Heat goes to wrong direction and needs ventilation
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4.4.6.2. Charcoal heater

Advantage of Charcoal heater:

 • Charcoal is cheaper than kerosene

 • No risk of power failure

 • Easily movable from place to place

Disadvantage of Charcoal heater

 • There is a risk for fire

 • There is a risk due to accumulation of CO2

 • It is necessary to open air movement

 • It requires high safety

 • Relatively high mortality rat

 

Figure 11: Charcoal heater



AGP2 CDSF
Poultry Production Technical Training Manual for SMSs, June 201920

4.4.6.3 Bulb with 60-100 watt/electric brooder

 

Figure 12: Electrical brooder

Advantage of Electrical brooder

 • It is easy to manage and there is no risk of fire

 • It is easy to adjust and supplies light

Disadvantage of electrical brooder

 • Electricity is expensive

 • There is risk for power failure

 • Life time not very long and can break easily

4.4.6.4 Hay box brooder

Hay box brooder can be made from timber, straw and mesh wire. The size of the timber differs according 
to the number of chicks to be reared (Table 2.). In this type of artificial brooder, it is possible to rear 
10-70 chicks and it has two parts: heat maintenance and chick feeder & shelter box as indicated in the 
following picture (Figure 11).

 

Figure 13: Hay box brooder
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Advantages of Hay box brooder

 • Provides service in rural areas / with no electricity and it is cheap

 • Increases the productivity of local chicken breeds and reduces chick mortality

 • Helps to rear many chicks at a time and is effective in all agro-ecologies

Disadvantages of hay box brooder:

 • Sometimes there is the occurrence of pests, and

 • Unavailability of lumber and its expensiveness (please refer ‘Specifications for hay box 
brooder’ and ‘Brooding programs and height of heaters during brooding of chicks’ to Annexes 
I & II respectively)
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Unit 5: Poultry House Importance and 
Construction

Learning Objectives

After completing this unit, participants will be able to:

 • Describe the two/natural and artificial/brooding systems,
 • Compare their advantages and disadvantages

A well-constructed poultry house is essential to protect against predators, thefts, rough weather (rain, 
sun, very cold winds, dropping night temperatures) & to provide shelter for egg laying and broody 
hens. A suitable or comfortable chicken house increases both ease of managing poultry and economic 
viability of poultry farming.

5.1. Preconditions before chicken house construction
 • The site should not be swampy

 • The soil should be water absorbent

 • The site should have access to transport, water, electricity and other infrastructures

 • It should be far from homesteads

 • It is preferable where there is trees in the surrounding which serve as wind break and as a 
shade

 • The site should be good for future expansion.

5.2. Basic principles to be observed for chicken house lay out
 • Lay out should not allow visitors (or office works) and outside vehicles to come in contact with 

chickens. Administrative block and feed mill unit should be kept away from chicken sheds on 
farm.

 • Younger chicks should be kept away from disturbance due to movement of outsiders.

 • The house should be necessarily placed on the upwind flow side to avoid cross infection from 
adults to younger through air.

Once the site has been selected, the chicken house can be constructed in different type and quality. The 
house to be constructed should fulfill the following points.

 • Comfortable for the chicken

 • Provide enough space for the chicken, well ventilated, allow entrance of light and should not 
be wet
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 • Protect the chicken from predators such as rat, wild predator chickens etc; parasites; theft and 
from unfavorable weather conditions such as rain, wind, etc.

5.3. Determine the shape and orientation of poultry house
 • A rectangular house is best, because it provides sufficient ventilation.

 • The house size should be dependent on number of chickens we keep, but the length should 
be greater than the width.

 

Figure 14: Poultry house building directions

East - West orientation to prevent the sun from heating up the stall too much (in hot climates) North-
south orientation sun to shine on the floor so that the floor dries up and parasites die (Wet climates).

5.4. Poultry House Designs
The walls of the short sides of the house, which face east and west, should be constructed to reach all 
the way to the roof of the house whereas the walls of the long sides of the house, which face north and 
south, should not be taller than 0,5 meter, and can be even shorter in very hot climates. The remaining 
area of the long sides of the house should be covered with wire mesh, to protect your chickens from 
predators and theft. The wire mesh should be at least 1.5 – 2 meters high. The roof of the house should 
be at least 2 – 2,5 meters above the ground.
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5.5. House Roof Designs
The angle of the roof should be between 25o (degree) and 40o (degree) and in hot climates two additional 
steps should be taken. In very hot climates, the roof should be split, with one half at an angle of 25o and 
the other half at an angle of 40o. This will create a gap in the middle, which should be covered in wire 
mesh (house 3 below).

 

Figure 15: Poultry house designs: 1- Shed, 2 – Gable, 3 - Modified Gable

5.6. House floor Designing and maintaining
Cement floors are usually preferred as it is easy to clean and disinfect. If you cannot afford a cement floor, 
geo-membrane plastic sheets can also be used. If you use a plastic floor, clean it after flock depletion 
using a mixture of water, diesel, and disinfectant.

5.6.1. Bedding the floor

 • Place at least 5-7centimeters of bedding in the house.

 • The best bedding material is pine or other wood shavings.

 • If wood shavings are not available, use wheat husks, coffee shells, grass, or straw.

 • Never use wet bedding. Wet bedding can cause fungal infections.

5.7. Chicken house types
Depending on availability of materials, weather and tradition, there are different types of chicken houses 
and shelters in tropical regions. Choice of chicken house depends on estimate of the costs, durability 
and immediate gain of using the house for chicken. The five main types of chicken house are described 
below.

5.7.1. All side open chicken house
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All the open side is closed with sieve wire to protect the chicken from theft and different predators. It is 
mainly common in hot areas and should be constructed far (at least 50 m) from other chicken houses. 
The open side should be in the wind direction to remove unwanted smell and should have guard, which 
protects the rain dropping and wind.

 

Fig. All side open chicken house

5.7.2. One side open chicken house

In this type of chicken house, only one side is open. It is preferred in areas where the daily temperature is 15-
30co. The height of the house should not be greater than 9 m.

 

Fig. One side open chicken house

5.7.3. Chicken house with guard

The house has guards in two sides which allow controlling the temperature and the openness of the 
guard should be 1-1.5 m in hot areas and 0.3-0.6 m in cold areas. The guard should be closed from 
bottom to top to prevent the effect of coldness on the chicken.
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Fig. Two side open Chicken house with guard

5.7.4. All side closed chicken house

This type of chicken house construction is important to control the effect of extreme hot and cold 
weather conditions on the chicken. It is suitable for areas which have very cold or very hot weather. 
Majority of internal temperature control, in this type of chicken house are accomplished by mechanical 
way.

 

Fig. All side closed chicken house

5.7.5. House with deep pit

This type of chicken house is suitable for layers reared in cage or open slated system and the waste 
material from the layer chicken is collected in the deep pit for several years (5-10 years). The objective is 
to minimize its wetness (to make it dry) by collecting and mixing the waste material. Since there will be 
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flies, rats and smell of the waste material in the surrounding, particularly during the wet season, it will 
create a problem on the work.

 

Fig. Chicken House with deep pit

5.8. Cares to be taken for chicken house
 • If there were other stocks before, all the old stock and the different waste materials should be 

culled, removed, cleaned properly and left free at least for 15 days.

 • The floor and wall of the house should be cleaned properly and sprayed with pesticides such 
as formalin.

 • Before introduction of the poultry, the floor should be deep with 5-7 cm thick litter (hay, straw, 
sow dust, etc).

 • Feeders, drinkers and other poultry house equipments should be placed in a proper place.

5.9. House and facility preparation before receiving chicken and chicks
 • 1m2 space should be available per 25-28 chicks, internal rooms are 3-3.5m in height

 • House has sufficient air circulation with functioning windows covered with wire mesh

 • House can be sealed from wind and rain, drafty areas are sealed

 • All holes which rats, snakes, and predators could enter are sealed

 • Floor is cement, tile or another surface which can be easily cleaned

 • Area surrounding house should be neat, fenced, and well maintained

 • Water supply is clean and reliable (0.06 liters of water/chick storage)

 • Electrical supply is sufficient (4w/chick; correct breaker, cable, and outlet specs)

 • Lighting should be available 24 hours, 4 white ampoules per 1000 chicks
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5.8.1. Poultry house Cleaning and Preparation (Washing and Disinfection)

Step 1) Sweep chicken house with dry brush and broom, removing all dirt, dust, and organic matter.

 • Dispose of old litter and remove from the premises of the chicken house

 • Do not spread old litter near the chicken house as it can spread disease.

 • Manure should be sold to farmers as fertilizer or to dairy farmers as feed.

Step 2) Rinse the chicken house with plain water and brushes, removing all remaining dust and 
organic matter from inside the building.

Step 3) If the poultry house floor is concrete, scrub it with water, OMO and bleach, paying attention to 
areas which are difficult to reach.

 • Washing should occur top-to-bottom, including ceiling, rafters, windows, walls, door, and 
floor.

 • 300ml bleach should be added to every 20 liters (Gerry can) of water

 • OMO should be added until the water produces foam

 • Malathion is not a disinfectant!

Step 4) Allow the house to dry by opening doors and windows, allowing sunlight to enter.

Step 5) Spray the entire interior of the house with formalin disinfectant by backpack sprayer

 • After disinfection spray, limit the amount of air in the house for 2-3 days to maximize the 
effect of the medicine

 → Disinfection should occur at least 7 days before arrival of new chicks
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Unit 6: Poultry Ration Formulation and 
Feeding

Learning Objectives

After completing this unit, participants will be able to:

 • Discuss the importance of formulated/ concentrated feed and locally prepared feed
 • Identify major feed sources and ingredients required for poultry feed
 • Demonstrate/Illustrate poultry ration formulation and feeding

The major production cost incurred in intensive chicken production system is feed and feed related cost 
which accounts to 60-70%. Therefore, there should be proper utilization of the feed in type and amount 
since it determines the profitability and sustainability of the farm.

Chicken ration formulation is not only about feeding the animals, but more, about what the contents of 
the feed are and what can the chicken produce with the feed. In chicken production, feed is required for 
maintenance (health), growth, production (eggs and meat) and reproduction (sperm/egg cells).

For production, the chicken demand nutrients like, proteins, carbohydrates, fat, vitamins, minerals and 
water. Not only the chemical composition of feed stuffs is of important, but also other characteristics 
like the energy-value, palatability and physical structure are important.

6.1. Major nutrients required by chicks and their sources

Energy

The energy intake means the calories that are taken in by the chicken with its feed. The amount of energy 
contained in feedstuff is normally expressed in units of metabolizable energy (ME) per unit weight. 
The ME refers to the energy in feed that is available to the chicken for body temperature maintenance, 
maintenance of vital functions and the production of meat and eggs. It is expressed in Calories per gram 
(cal/g) or kilocalories per kg (kcal/kg). The energy requirement of poultry can be expressed in terms of 
metabolizable energy per day (kcal/d). Dietary energy comes mainly from carbohydrates but also from 
fat and protein. Chicken eat to satisfy their energy requirements.

Normally, at least 75% of a poultry diet consists of energy feeds. Cereals, grain, roots, and tubers with 
their byproducts are the most important energy feeds. Roots and tubers should be soaked in water for 
60 minutes or cooked before drying to remove harmful substances, and the proportion in the diet in 
general must be kept below 10 percent.
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Protein

Protein is needed for growth, egg production, and for keeping up a good health status. Normally no 
more than 20% of a diet is protein source feeds, as they are normally very expensive. Protein is made up 
of amino acids, and chickens obtain these amino acids from their feed to build up their own proteins in 
the body.

The synthesis of protein in the body tissues requires an adequate supply of about twenty different amino 
acids in proper proportion. Ten of these cannot be synthesized by the chicken’s metabolism and must 
therefore be supplied with the diet. These are called essential amino acids, the main ones being lysine 
and methionine. A shortage of essential amino acids limits production. Examples of protein source local 
feeds are fish meal, meat meal, bone meal, blood meal, leucaena, cassava leaves, feather meal, soy bean 
meal, peas, beans, oil cakes from Niger seed, ground nuts, cotton seed cake, sunflower cakes, rape seed 
and sesame cake.

Harmful substances are present in some protein-rich plants, e.g. soya beans, and cotton seed cakes (if 
not heat processed), and the proportion in the diet should thus be kept low. The level depends on the 
type of plant, and whether the feed is being treated before feeding. Oil cakes may contain much fiber 
and oil and should therefore be given in limited amounts to young chicken (less than 5-10 percent of 
the diet.

Minerals

Minerals are important for bone and eggshell formation as well as for good health status. The most 
important minerals are calcium and phosphorous. The skeleton accounts for about 99% of calcium and 
80% of phosphorus in the body. To produce strong shells for their eggs, laying hens need free access to 
calcium (limestone or crushed shells). If a phosphorous rich feed is added, it should be balanced with 
calcium, since too high levels of one may cause deficiency of the other.

For growing chickens, the ratio of Ca:P should be between 1:1 and 2:1. However, laying chickens need a 
ratio of up to 6:1, and they need about 4 gram of calcium per day for eggshell formation and they get it 
from oyster-shell grit fed separately or by limestone flour added to the diet. Supplements like steamed 
bone-meal are added to chick and grower diets to provide extra calcium and phosphorus.

Sources of minerals for chicken are bone meal, limestone, salt, Di-calcium phosphate, sea shells, and 
burned eggshells. Eggshells should always be cooked before re-use in diets to remove any disease 
germs.
Vitamins

Vitamins play a role in the enzyme systems and natural disease resistance of poultry. They are only 
needed in very small quantities, but are vital to sustain life. Vitamin deficiency can lead to serious 
disorders

Scavenging chickens get vitamins by eating green grass, vegetables, fresh cow dung, and through 
sunlight. Vitamins A, B2, and D3 are considered very important because many problems arise when 
chickens lack these vitamins. Sunlight and green grass or green fodder normally provide Vitamin A and 
D. Vitamin B may also be added by giving e.g. Riboflavin tablets. Additional vitamins should only be 
purchased through drug stores or feed sellers, but this is normally not needed for scavenging poultry. 
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Confined chickens always need additional vitamins mixed into their feeds or as a minimum given some 
green grass and vegetables. Without extra vitamins, rations may not be balanced enough to support 
high productivity.

Water

A chicken is 70 percent water; a loss of only 10 percent of water with adequate quality and quantity will 
result in the chicken’s death, a single day without water will cause a layer to stop laying. Water is used 
to transport nutrients to cells, carry waste away, lubricate joints, process digestion and respiration and 
for thermoregulation.

Water and feed consumption rates are interdependent, so reduced water intake can also lead to reduced 
feed intake. Temperature affects chicken’s water intake, example, they take 30-50% more water when the 
environmental temperature is above 32oC compared with when it is 21oC. Water intake is also affected 
by feed availability, composition and form; stress; the type of drinkers used and height of drinkers. The 
rule of thumb for water intake is that water intake is usually two times of the feed intake of chicks.

6.1.1. Types of feed and feed structure

Meal: the product after grinding one single raw material.

Mash: the product after mixing several meals.

Crumble: the product after pressing mash into pellets and then a special way of breaking the pellets 
which is used to increase the feed intake and growth of young and to avoid feed wastage and de-mixing 
of a feed.

Pellets: the product after pressing the mash into bigger parts.

Compound feed: a mixture of various feed stuffs, supplemented with minerals, vitamins and other 
additives.

Concentrate: a feed stuff rich in nutrients; low in fiber (<18%) and high in energy; might be either a 
single feed stuff or a mixture of various feed stuffs.

Important considerations before ration formulations

 • Nutrient Requirement of chicken (based on age, breed and productivity, etc)

 • Feed ingredients available in the area, their nutritive value and price,

 • Daily Feed Intake of chickens

 • The presence of anti- nutritional factors

6.1.2. Mixing and formulating feeds

Mixing and formulating poultry feeds may be based on simple assumptions about the nutritional 
requirements of the chickens and the content of the feedstuffs. National tables on nutritional content 
of feed ingredients could also be used. Which cereal and cereal residue to use will depend on the area, 
availability and price. There can also be problems in using too high concentrations of some feedstuffs. 
Harmful substances in some feeds can cause problems if fed in excessive amounts, or they may contain 
anti-nutritional components and should not be fed in raw form. For example:
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 • Fish meal can give a fishy taste to meat and eggs. Can contain excessive Amount of salt.

 • Oil seed cake can contain excessive amount of oil and Fiber, which lower the digestibility of 
the feed.

 • Beans and peas contain a number of anti-nutritional components and should be dried in the 
sun or cooked for a short period (chick pea and pigeon pea are exceptions and can be fed 
raw after crushing). (please refer ‘Recommended nutritive value of different age group and breed 
types of chicks’, ‘Feed ingredients and their maximum inclusion level in different age and breed 
type of chicks’, ‘Some feed ingredients and their nutritive value’ and ‘Examples of feed formulation 
using Feed win software‘ to Annexes III, IV, V and VI)

Feed formulation of chicks, Growers and Layers

This feed is produced for chicks from day old to 8 weeks age. The feed should contain the required 
protein and energy level for proper grwoth of chicks. Young chicks need more protein in order to grow 
rapidly during their first few weeks of life. It is necessary to provide more feeding space in order to 
obtain uniform growth. The feed might be purchased from chicken feed producer campanies or can 
be formulated in the house. If any one wants to prepare the feed in his/her home with locally avialable 
ingredients, some formulation optios are ilustrated bellow in the table. (please refer ‘chicken (0-8 week) 
feed formulation options for home made rations per 100 kg’ to Annex VII’)

Growers feed formulation

Pullets stage (10-16 weeks/70-112 days of age) is very important since it determines the chicken’s future 
performance as a layer. Growing chickens require only 1.2% calcium in their feed. If you feed high-
calcium diets to growing chickens, kidney damage can result. (please refer ‘Grower feed formulation 
options for home made ration per 100kg’ to Annex VIII)

Layers feed formulation

Once your chickens start laying eggs (around 20 weeks of age) they should be switched to a layer feed. 
Layer feeds are formulated for chicken laying table eggs (those used for human consumption). Breeder 
feeds are formulated for those chickens producing hatching eggs. The diets are basically the same, but 
the breeder diets typically have slightly more protein and are fortified with extra vitamins for proper 
embryo development.

Laying hens require large amount of calcium for eggshells. Laying mashes typically contain 2.5% to 
3.5% calcium. It may also be necessary to supplement the diet of laying hens with ground oyster 
shell on a free-choice basis. Monitor the quality of eggshells to determine whether or not you need 
supplemental oyster shell. If hens produce eggs with thin shells or shells that are easily cracked, oyster 
shell supplementation might help to get it thicker. Layer diets should contain at least 14% protein to 
ensure continued egg production. But,Layer diets that contain 16% protein are more common. (please 
refer ‘Layers feed formulation options for home made ration per 100kg’ to Annex VIIII)
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Hand mixing of rations Grinding & mixing using hammer 
mill and mixer

Figure 16: Grinding and mixing of feed ingredients in different ways

6.1.3. Feed intake of chicks

Feed can only be stored for a short time. If it is kept too long, its quality will decrease, especially the 
vitamin content. 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 should not store the feed for more than a few weeks.

 It is strongly advisable to check how much feed is consumed by the chicken, as far as possible. Monitoring 
the intake is important because, if a flock consumes less than expected, the chickens may lack certain 
nutrients. Also, a reduction in feed intake can be a useful warning of management errors like insufficient 
drinking water, or of an outbreak of disease. If the intake is above the predicted level, certain types of 
chickens may be growing too fat, or, more likely, there might be spillage of feed or losses to rodents. The 
most important factors affecting daily Feed intake are the following factors:

 • Feed quality (Energy content of the feed)

 • Climatic condition

 • Chicken health

 • Chicken management (housing)

 • Feed preparation (grain size)

 • Water intake

 • Age.breed and production status of chicks (please refer ‘Daily and life time Feed requirement of 
chicks in different breed and age groups’ to Annex IX)
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Unit 7: Poultry Production Equipments

Learning Objectives

After completing this unit, participants will be able to:

 • Discus major Poultry production equipment
 • State the importance of using poultry production equipment Mnupulate different poultry 

production equipments
 • Formulate poultry production equipment maintenance

Feeders and drinkers
Feeders and drinkers are similar across the production systems. Feeders and drinkers should always be 
kept clean to prevent the spread of diseases. They should be big enough for all chickens of the same age 
to feed at the same time. A one meter trough or a 35 cm diameter tube feeder is big enough for 20 adult 
chickens to eat and for 40 to drink.

Feeders and drinkers may easily be produced out of local materials. They can be prepared from tin, 
wooden material, clay, plastic jericans or plastic tubes and so on. Usually several waterers in different 
sizes should be used based on the age of chicks. Ensure that feeders minimize feed wastage. Feed 
wastage’s can be minimized when feeders are not filled to the top. Fill feeders half full and check them 
regularly for refills.

Commercial feeders and drinkers may also be bought at the market from agricultural equipment 
suppliers, either in metal or plastic form. However they are often expensive and normally not any better 
than locally produced feeders or drinkers.

Pan Feeding System

Flat Plastic Feeder Tube Plastic Feeders Tube Plastic Feeders

Linear Trough Feeders Circular Plastic Feeder

Figure 17: Different types of Commercial feeders
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Figure 18: Feeders made from localy avialable materials

 

Figure 19: Drinkers made from localy avialble materials

Automatic bell drinkers (2) Nipple Drinkers
 

Figure 20: Different types of Commercial drinkers

Chracterstics of good drinkers
 • That can give enough, clean, and fresh water

 • Do not have the presence of water splashes

 • Durable and strong

 • Easy to clean

 • Easy to fill

 • Cheap
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Characterstics of good feeders
 • That can avoid wastage of feed

 • That can prevent contamination of feed

 • Easy to clean

 • Durable and strong

 • Cheap (please refer ‘Space requirement for feeders and drinkes of chicks in centimeter/chicken’ to 
Annex X)

Laying nest
Laying nest is important in layers house until the 18th week age of chickens, when they are transferred 
to the layers house. Hens usually prefer to lay eggs in protected nests, rather than simply on the floor of 
the house. It is best to install a sloping cover over the nest box to prevent chickens from sitting on the 
nests and making them dirty.

Laying nests are usually placed above the ground at 0.6 to 1 m height. Place a jumping perch in front 
of the nests. To keep the litter in the nest, make a small retaining board of 10-15 cm height at the front 
of the nests. During the night, close the nests with boards. There are two types of nests; individual and 
communal laying nests. Communal nests, which can be used by up to 10 hens at the same time are not 
very suitable for tropical conditions because hens may get too hot in them. Individual nests should be 
about 30 cm deep, 35 cm long and 40 cm high. They can be made of wood or other locally available 
materials, such as bamboo or hard types of grass, mud and cartoon. They should be filled with a thick 
layer of litter to prevent eggs breakage.

Floor eggs are often a big problem in litter housing and housing with slatted or wire floors. Those 
eggs are usually dirty and require extra work. The following measures will help to limit the number 
of floor eggs: place at least one laying nest per five laying hens; place the nests in time, at least 2 to 4 
weeks before the laying period in the poultry houses starts; collect the floor eggs several times a day at 
the beginning of the laying period to discourage hens from continuing to lay them; try to disturb the 
roosting hens as little as possible in the morning; later in the day, the eggs should 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; and remember to 
install jumping perches.

 

Figure 21: Different types of egg laying nest
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Lighting Requirements of chicks
Light affects growth and reproduction of chickens by different physiological actions. The duration of the 
light period should not be decreased during laying period. Adequate lighting boosts up egg production 
by 5 to 10%. Lighting encourages the chickens to eat more feed, which leads to better growth and more 
egg production. Irregular lighting results in drop in egg production. Always allow 10 hrs of natural light 
and 6 hours of artificial light for layers in the tropics.

In nature, the development of reproductive (egg-laying) organ is stimulated by increasing amount of 
daylight. Generally, to stimulate maximum production, the procedure is to give a weekly increase of 
light duration by about 20 minutes up to a maximum of 16-18 hours a day.

De-beaker
De-beaker is an instrument to trim the chicks’ beak. The practice of beak trimming should be used 
only to prevent feather pecking and cannibalism when management practices (genetic selection, 
management of light, and management of nutrition) are not sufficient. Only trained and monitored 
personnel should do beak trimming using proper equipment and procedures. The beak should be held 
upwards at an angle of 15o above horizontal and the reinforced side edges of the beak cauterized, to 
avoid unequal re-growth of the 2 mandibles.

Beak trimming involves the removal of approximately one-quarter to one-third of the upper beak or 
both upper and lower beaks of a chicken. Beak trimming is carried out at various ages: day-old (most 
common), 5–10 days old, 4–6 weeks or 8–12 weeks. Adding vitamin K to the drinking water 48 hours 
prior to beak trimming is helpful to prevent hemorrhages/bleeding.

De-beaker Beak Trimmed Chicks  

Figure 22: chick beak trimming with electrical de-beaker

https://articles.extension.org/pages/66088/feather-pecking-and-cannibalism-in-small-and-backyard-poultry-flocks
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Unit 8: Poultry Biosecurity

Learning Objectives

After completing this unit, participants will be able to:

 • Describe the important measures of biosecurity
 • Discuss biosecurity techniques and possible control measures

Poultry Bio-Security: 
Means protecting the chicken from infectious disease by reducing the potential for introduction and 
spread of disease-causing organisms into and between sites. It encompasses the precautions taken to 
prevent disease from entering or surviving in the farm.

Decontamination: 
Is the process of physically removing biological and inorganic materials from the surfaces of a building 
or equipment. Disinfection is the destruction of pathogenic organisms.

Isolation, traffic control and sanitation are the three bio-security measures which should be implemented 
in all production systems.

Please apply the following activities for appropriate chicken management:

 • Provide adequate feed, water, temperature, air flow,

 • Keep records of the flock regarding:

 • Source and number of chickens being placed in the farm

 • How many chickens died or culled each day (in number and %)

 • Daily feed consumption (in tot and in grs/chicken)

 • Daily water consumption (in Liters)

 • Vaccinations, medications, vitamin

The 3 features of biosecurity:
A. Segregation & Traffic Control: the most effective form of biosecurity to prevent contamination

B. Cleaning: the next most effective step - when all dirt is removed, removes most (80%) 
contamination

C. Disinfection: the least reliable step - depends on the quality of cleaning, might kill remaining 
pathogenic agents.
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A. Segregation & Traffic Control - The strongest form of biosecurity and where all effort 
should be placed!!!

Preventing disease agents from entering the farm by keeping potentially infected animals 
and contaminated objects (such as clothing, footwear, vehicles, equipment, etc), away from 
healthy poultry. It is detailed as follows:

1. Prevent unauthorized people from entering into the chicken house, risking the 
transmission of diseases

2. Prevent contact of poultry inside the chicken house with wild and domestic animals and 
chickens from the outside

3. Apply the following strict procedures for farm entry:

 • All workers or visitors must wash hands and feet with soap before entering the 
chicken house

 • All workers or visitors must change or cover clothes and footwear before entering 
the chicken house (wear farm’s clothes)

 • All workers or visitors must clean and disinfect footwear between sheds by using a 
footbath or change footwear

 • Prevent contact of poultry inside the chicken house with disease agents that might 
be carried from the outside on people hands, cloth or footwear

 • Only essential visitors are allowed on farm, such as veterinarian and service man.

Traffic control can be achieved through:

 • Building perimeter fence or otherwise well-defined boundary (biosecurity zone).

 • Close gates when they are not in use (display appropriate signage ‘Unless Authorized’ 
or similar wording).

 • Dead chicken disposal methods must conform to applicable procedures and 
standards.

 • Trees and shrubs should be selected to minimize wild chicken attraction.

 • The area around sheds must be kept free from debris and vegetation to prevent 
rodents from hiding inside it.



AGP2 CDSF
Poultry Production Technical Training Manual for SMSs, June 201940

 

Figure 23: Types of traffic to be controlled from poultry farm

Isolation should be done when disease appears

 • Quarantine new purchased chickens for three weeks and observe them carefully.

 • Sick chickens should be kept in isolation and management and treatment procedures 
applied then.

 • To minimize risk of disease spread, different age and sex groups should be kept 
separately.

Conducting farm business:

 • Transport poultry/eggs offsite or at your farm gate to poultry dealers (do not let the 
dealer enter into your farm)

 • Sort eggs by using different containers

 • Never bring poultry/eggs back from the market to the farm as they may bring disease

 • Vehicles should be left at least 30 m far outside of the farm area

 • Allow only essential pieces of equipment to enter into the farm after strict washing 
and disinfection

All-in all-out management system = single age

 • Don’t add new chickens to a flock

 • Allow periodical clean-up and disinfection of all houses and equipment to reduce 
infectious pressure or to break the cycle of disease after all the flock is marketed

B. Cleaning - the next most effective step.
 • Cleaning means removing the dirt that is visible to eyes from the surfaces of objects 

being cleaned

 • Cleaning includes scrubbing, brushing and high pressure washing with detergent 
and water
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What should be cleaned and when???

 • Vehicles and equipment (syringes, de-beakers, egg trays)

 • Cloths and footwear

 • Hands and feet of workers and visitors

 • Cleaning poultry house (inside & outside) and equipment between flocks

C. Disinfection: 

It is the least reliable step of biosecurity that depends on the quality of cleaning. It might 
kill any remaining contamination from cleaning. Complete depopulation of houses and 
decontamination of units and surroundings at the end of each broiler, rearing, breeder or 
layer cycle contributes to enhanced live ability and performance in subsequent flocks. The 
following procedures should be followed while doing disinfection;

 • The surface of the litter and the lower side walls should be sprayed with a 2% 
carbamate insecticide.

 • Litter should be graded to the center of the house for removal. Litter should be either 
transported from the house to a central site for composting or disposal.

 • Equipment should be disassembled and removed from the house for cleaning and 
disinfection.

 • Electrical units, motors, and switch gear should be cleaned using a high-pressure air 
spray and then sealed to protect installations from water damage.

 • The floor of the house should be swept to remove residual litter.

 • The house should be decontaminated by spraying a non-ionic detergent at a 
concentration recommended by the supplier. Detergent should be applied to the 
exterior in the sequence of roof, exterior walls, drains, and service areas. Cleaning 
the interior should follow the sequence of ceiling, internal walls, and then the floor.

 • The interior structure and equipment should be rinsed with water and remaining 
detergent solution should be allowed to drain.

 • The interior of the house should then be sprayed with a quaternary ammonium or 
phenolic disinfectant solution at a concentration recommended by the manufacturer. 
A cresolic disinfectant can be applied to earth floors.

 • A 2% carbamate insecticide solution should be sprayed on the ceiling, walls, and 
floor to control litter beetles. (Alphitobius spp)

 • Equipment should be re-assembled and routine preventative maintenance 
completed. A clean, dry substrate (wood shavings, groundnut hulls, rice hulls, 
sawdust) should be spread to a depth of 3 - 10 cm, over the floor area.

 • Breeder houses should be sealed and fumigated with formalin. A fog generator can 
also be used to distribute formalin in aerosol form through the house. It is emphasized 
that formalin is a toxic compound and is potentially carcinogenic. Appropriate 
protective clothing and respirators should be used and workers should be trained to 
use the compound in accordance with accepted procedures to protect health.
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 • Water lines and drinkers should be drained and cleaned. A quaternary ammonium 
compound (1 - 2,000 dilution) or chlorine solution (1 liter of 6% sodium hypochlorite 
per 8 liters of water as a stock solution, proportioned at 1%) should be used to flush 
water lines.

 • Alternative disinfectant compounds available commercially include:

 • Cresols - derived from petroleum distillation, which are cheap and effective 
biocides when applied to buildings and soil. They should not be used in the 
presence of live poultry, eggs, or processed meat as tainting of products will occur.

 • Organic phenols - are suitable for use in hatcheries to decontaminate equipment.

 • Quaternary ammonium compounds (QATs) - are highly recommended to 
decontaminate housing, equipment, and in hatcheries, provided that an anionic 
detergent precedes application of a QAT.

 • Chlorine compounds - are widely used in processing plants and to purify water on 
farms. Hypochlorite is only effective over a pH range of 6.5 to 7.5 in water free of 
organic matter and requires 10 - 20 minutes exposure to inactive bacteria

 • Formalin - is a corrosive and potentially carcinogenic compound suitable to 
fumigate eggs in purpose-designed cabinets.

 → In selecting a disinfectant, it is necessary to take into account the chemical 
characteristics, toxicity, and the cost of application.

What should be disinfected and when?

 • You should ensure disinfection of vehicles and equipment (syringes, de-beakers, egg 
trays, etc) before entering into the farm:

 • You should ensure disinfection of Poultry house (inside & outside) and equipment 
between flocks

 • when washing poultry house and equipment, you should first remove organic matter 
with detergent and then apply disinfectant

Additional issues to be considered regarding biosecurity

 • Be careful with borrowed and contractor equipment: vaccinators, debeakers, egg 
trays that return from market.

 • Wild chickens should be protected from entrance with proof house screen or net 
screen

 • Remove piles of trash around the farm (which serve as a breeding area for rodents)

 • Mow grass around houses regularly; prevent water that builds up around sheds; 
remove all potential larval food materials such as animal manure, rotting mulch 
chicken carcasses; spray insecticide between batches to prevent reproduction of 
insects such as mosquito, beetles and flies

 • Use only clean water to prevent poultry from Avian Influenza, Newcastle disease, 
Coliforms, Salmonella and other disease agents
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 • Avoid water leakage that causes wet litter, which increases the possible challenge of 
Coccidiosis, Damages leg skin allowing penetration of bacteria causing foot pad and 
joint inflammation

 • Never eat or sell dead chickens; do not either dispose into rivers, canals or lakes or 
feed them to dogs/cats

Simple rules for better management in free-range systems

 • The farmer must receive training

 • A clean house with a perch inside

 • Supply chicken with clean water and balanced supplement

 • Apply tailored vaccination program

 • Daily monitoring for any change

 • Isolation of sick chickens

 • Separation between age groups

Waste management
Wastes from small and medium scale commercial poultry production can be biological (e.g eggs and 
dead chickens) or non-biological. Wastes of any type from poultry farm should be disposed properly or 
be used for the targeted purpose which can bring extra money or reduce the cost of production. Wastes 
can be managed by:

 • Burning or burying in the deep

 • Applying them on land as crop nutrient

 • Using as feed of animals after sun treatment when the flock has no known disease problem

 • Using as bioenergy source (biogas production)

Dead Chicken Collection and disposal
 • Dead chickens must be collected regularly from the property.

 • All containers used for collecting dead chickens must be washed and disinfected before 
returning to the production area.

 • Disposing area must be as far as practical away from the production area.

 • It is better to dispose chicken by burying or burning to prevent disease contamination
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Figure 24: Dead chicken disposal practice

Deworming and pest control program
Deworming is performed starting from 8 weeks of chicken age and in 8-12 weeks interval after the first 
deworming. The deworming interval is based on the parasite history of the farm. If the farm was affected 
by parasites frequently, the deworming interval will be 8 weeks and if not, we use 12 weeks of interval. 
Tetramizole and Pipperazin are the two most common and available deworming drugs in the country.

Ecto-parasites (lice, flees and mites) are common in the country. Amitraz and malathion are the two 
most important antiseptics used in the poultry house (twice in a week interval) prior to the arrival of 
the chicken while 1% Ivermectin is used to rid of endo and ecto-parasites from the chicken. Ivermectin 
should be given by a trained professional; otherwise, it can cause a devastating consequence.

Why medications fail?
 • If the disease is not detected early

 • If we fail to isolate sick chickens

 • If we give under dose

 • If the water used to dilute the drugs is contaminated

 • If there is problem in production

 • If the materials used in the process are not sanitized properly

 • If we already give the same treatment before

What is a vector in biosecurity?
 • Something that may transmit a disease, like Rodents, chickens, insects, shoes, car tires, shared 

equipment, best friend, pet, feed, water, dust, air etc.

Who should practice good biosecurity?
 • Everyone!

 • Commercial producers

 • Small flock/backyard poultry owners

 • Hobbyists/breeders

 • Youth poultry project owners
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Why should we be concerned about biosecurity?

It is because of what might happen:

 • Disease and high mortality in flocks

 • Infected flocks euthanized

 • Loss of income for producers

 • Higher prices of poultry meat and eggs

Biosecurity Monitoring Elements
 • Humans

 • Equipment

 • Environment

 • Animals

 • Contaminated eggs and chicks

 • Contaminated feed

Environmental Routes of Disease Transmission
 • Environmental contaminants include wind, water, dust, feathers, manure

 • So, drying and sunlight are very effective at killing many disease-causing organisms.

Reduce exposure Risks
 • Control vector habitat and attractants

 • Chickens, rodents, varmints, insects

 • Make sure pen is animal and chicken proof

Maintain Flock health by minimizing stressors to prevent increased susceptibility to disease 
through:

 • Fresh feed

 • Clean water

 • Clean, dry litter

 • Good ventilation

 • Provide an overall comfortable environment

Five steps to cleaning and disinfection (C&D):
 • Dry Clean (remove all organic matter)

 • Soap

 • Rinse

 • Dry

 • Disinfect
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Disease/Health Checks, watch for symptoms such as:
 • Coughing, sneezing, watery eyes, ruffled feathers, loss of feathers, excessive picking, labored 

breathing and sudden drops in production and feed or water consumption

 • Eliminate unhealthy or nonproductive chickens

 • Check chickens periodically for lice, mites, and worms

Introduction of stock, litter and feed
Producers are strongly encouraged to seek expert technical advice before purchasing chickens. Chickens 
of low or unknown health status can easily bring new diseases into a flock. Replacement stock should be 
sourced directly from reputable suppliers with flocks of a higher or comparable health status. Purchase 
certified stock from companies with quality assurance and vaccination programs that are approved by 
farm management.

Incoming stock should be inspected on arrival and placed in a shed that has been cleaned and 
disinfected before use. All-in, all-out systems are preferable. Litter and feed should also be purchased 
from approved sources implementing quality assurance programs that meet industry standards. Fresh 
litter should be used for each batch of chickens.

Controlled access
Company service personnel – who make multiple farm visits on a single day, should plan visits carefully 
and move from sites of lower biosecurity risk (i.e. from their home, younger chickens or a healthy farm/
shed) to sites of higher risk

Pick-up crews – there should be heightened awareness of disease control measures during the pick-up 
period. Crews should work from the youngest to the oldest chickens or all young chickens or all old 
chickens on a nightly basis in accordance with the biosecurity procedures of the processing company.

Public Health Considerations regarding disinfectants
The use of products should serve to specified and approved application in accordance with manufacturers’ 
label directions. Recommendations concerning disinfection and pest control should always conform 
to legislative regulations and should be designed to limit possible contamination of the environment, 
flocks, and products
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Unit 9: Major Poultry Diseases and 
Prevention Methods

Learning Objectives

After completing this unit, participants will be able to:

 • Describe a general overview of the health issues involved in poultry production
 • Discuss the most common economically important poultry diseases
 • Explain general poultry diseases control and prevention methods

9.1. What is disease?
It is any abnormality which disturbs daily activity of an animal by injuring either internal or external part 
of the body. If an animal’s normal activity is disturbed or decreased by injuring all of either the internal 
or the external part of the body, that animal is called diseased/sick animal. Particularly when chicken 
disease occurs in one area once, it can transmit fast and disturb the production process through death 
of much chicken, which in turn causes high economic loss as well as the farm to be closed.

9.2. Identification of healthy and unhealthy chicken
It is very important for the farmer to learn how to detect an unhealthy or sick chicken, so that, s/he can 
initiate the right action. It is important to isolate unhealthy or sick chickens from the healthy flock in 
order to ensure a minimum of loss. Characteristics of healthy and unhealthy chicken are mentioned as 
follows.

Healthy chicken characteristics:
 • Externally they are clean and alert

 • Have normal position head and neck

 • Well to move and walk freely

 • Have strong leg and normal voice

 • Have bright eyes and comb

 • Eat and drink normally

 • Lay eggs normally and have smooth and neat feathers

 • Soft and compact droppings

 • Breathe quietly
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Figure 25: Healthy chickens

Unhealthy chicken symptoms
 • Heavy head and close their eyes

 • Tired and lifeless

 • dull eyes and comb

 • Sit or lie down

 • Eat and drink less

 • Lay less or stop laying eggs

 • Ruffled and loose feathers

 • Wet droppings with blood or worms

 • Diarrhea, cough, sneeze and breathe noisily, drooping wings

 • Body parts, mainly around anus, there is waste material

 • Unable to move and abnormal voice

Causes of chicken disease are divided as living and nonliving agents. From this perspective, chicken 
disease causing agents are three types. These are germs & microorganisms, parasitic worms, pests and 
inappropriate nutrition.
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9.3. Major chicken diseases
According to the disease causing agent and attacking ability of the disease, chicken diseases are majorly 
classified as acute and chronic.

Acute disease

Majority of the disease causing agent enters to the body of the animal and multiplies immediately. After 
this time, the disease starts fast and ends within short period of time. The diseased animal can die or 
survive.

Chronic disease

Small number of disease causing agent enter to the body of the animal. Through progress they multiply 
and make the animal injured for a long period of time and finally it can cause death of the animal.

On the other hand, based on the nature of causative agents, chicken diseases are classified as follows:

9.3.1. Protozoan chicken diseases

The most common economically important protozoan chicken diseases include coccidiosis, etc…

A. Coccidiosis

Coccidiosis is one of the chicken protozoan diseases which affects chicken at all ages and 
mainly attacks chicks at age of 3-6months. It affects mainly the intestine and is one of the 
fatal chicken diseases.

Ways of Transmission: Through diseased chicken and by drinking contaminated water & 
by feeding spoiled feed when there is moist condition in and around the chicken house and 
their day shelter which creates favorable condition for the microorganism to multiply.

Prevention: 

 • The disease can be prevented by regular and careful cleaning of troughs and chicken 
houses.

Symptoms

 • Sick, tired, head down, ruffled feathers, bloody diarrhea

 • Death in young chicks

 • If the chicks survive, they will remain thin and be late in egg laying

Treatment: 

Anti-coccidial in drinking water or feed, e.g. provision of Amprolium drug

Prevention

 • Do not keep too many chickens together, avoid different age groups of chickens in 
the same house as the disease may spread from adults to young chickens.

 • Cleaning of drinkers and feeders with soap, preventing moist conditions in and 
around the chicken house and their daily shelter



AGP2 CDSF
Poultry Production Technical Training Manual for SMSs, June 201950

9.3.2. Bacterial chicken diseases

A. Salmonellosis

The disease affects chicken at all ages. The causative agent is the unobservable bacteria 
salmonella spp.

Ways of transmission

 • From the mother to the egg, if the egg shell is contaminated with waste of diseased 
chicken

 • Through water or feed contaminated with waste of diseased chicken and through 
incubator which is contaminated with the disease

 • The diseased chicken will die within some days, the recovered diseased chicken are 
carrier and the egg they lay is contaminated by the germ and the chicks are carrier

Symptoms: 

Increase body temperature in older hens, weakness, anemic, inactive, whiteness of the 
comb and wattles and white feces with green color.

Treatment: 

Treatment of the diseased chicken is not supportable because they are carrier, provision of 
antibiotic to reduce mortality but it cannot be cured at all.

Prevention

 • Smoking the equipment used for different purposes and the egg with antimicrobial 
drugs

 • Culling the diseased carrier chicken.

B. Pasteurellosis

It is a communicable chicken disease which suddenly causes high pain and leads to death 
within short period of time. Mostly it attacks chicken above 6 weeks age. The causative 
agent is bacteria.

Ways of transmission

 • The diseased and carrier chicken by contaminating the feed, water, air & soil 
transmitting the disease to healthy chickens

 • Putting the dead chickens anywhere and transmitted to other areas by carnivore 
animals like dog

Symptoms

 • Lack of appetite, in activeness, their faeces is yellow color with green and white 
diarrhea

 • Pink color of the comb, sleepy, discharge from mouth and nose, neck round and 
swelling of front joint parts
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 • The diseased chicken will die within some days, the recovered diseased chicken are 
carriers and the egg they lay is contaminated by the germ and the chicks are carrier

 • Increase body temperature in older hens, weakness, anemic, inactive, whiteness of 
the comb and wattles and white faeces with green colour

Treatment: 

Treatment of the diseased chicken is not supportable because they are carrier, provision of 
antibiotic to reduce mortality but it cannot be cured at all.

Prevention

 • Culling of the diseased chickens, burning of dead chickens and provision of drugs

 • Smoking of the equipments used for different purposes and the egg with antimicrobial drugs,

9.3.3. Viral chicken diseases: the common economically important viral chicken diseases are the 
following:

A. Fowl pox:

This viral disease is often seen in young chicks, but also in adults. It is contagious and occurs in 
sub-acute form. The disease causing agent is virus. The disease is common during dry seasons, 
but may be found year round.

Ways of transmission: 

Contact of the diseased and healthy chickens through skin damage, snacking pests, 
equipments contaminated with diseased poultry and through cannibalism.

Symptoms

 • Shows as pocks (small lumps) on wattles, comb and face, high body temperature

 • Tiredness followed by sudden death, presence of injuries or swellings in different 
shapes on body parts

 • There is no feather around eye, head, mouth and leg, occurrence of black swellings

 • Injury is around eye and head area, discharge from the mouth and eye dropping

 • Small white swellings on the higher feed track and breathing part

 • Because of the injury, they are unable to breath properly

 • Lower appetite, lower weight and egg production, the chicken takes 3-4 weeks to 
recover from the disease

Treatment: 

Since the disease is viral, there is no treatment. Vaccine is available and highly effective. To 
prevent expansion of the injury, it should be treated with antimicrobial drug with water or 
feed.

B. Newcastle disease (NCD)

The disease is very common during dry seasons and is often seen in young chicks but also 
in adults.
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Ways of transmission

The disease is transmitted through breathing from diseased chicken, contaminated water 
and feed. It is communicable from one area to the other in different ways.

 • Purchase/gift and introducing/mixing diseased chicken to healthy chickens

 • In the nearby of carrier wild chickens, due to carnivore animals like dog, cat, etc

 • Contact with human being and vehicles, by wind/air

 • Utilization of equipments of diseased chickens for healthy chickens

Symptoms

It varies with the disease tolerance ability, age of chicken, intensity and type of the virus.

 • Sudden death (if mortality rate 50-100%),weakness of the egg shell and decrease of 
egg production

 • Wound on mouth and nose, injury of the nervous system, weakness of wing and leg

 • Neck round, swelling on face and neck area, lose appetite and have poor digestion, 
show heavy breathing, greenish droppings, and sometimes bloody diarrhea.

 • Shows nervous symptoms, paralysis and die suddenly, and the symptoms may occur 
all at the same time

The disease is caused by virus and there is no treatment, but it may be prevented through 
vaccination of all chickens including chicks from two weeks of age.

NCD prevention vaccination: The vaccine is prepared to make the action of the living 
disease causing virus weak in different ways and to motivate the immune system of the 
animal.

NCD vaccine storage and service period: The vaccine should be stored and managed 
properly as it contains living germ. Otherwise the germ will die and make the vaccine 
unable to create immune. The vaccine should not be exposed to hot and sunny areas. If the 
vaccine is stored at +40C room temperature, it can be utilized for 6 months and if, at -20 oC 
room temperature for 2 years. (Please refer ‘Poultry medication and vaccination record sheet’ 
and ‘Poultry mortality and culling record card’ to Annexes XII & XIII respectively)
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Unit 10: Gender Consideration in Poultry 
Production

Learning Objectives

After completing this unit, participants will be able to:

 • Describe the gender roles in poultry production.
 • Identify gender mainstreaming strategy in poultry production
 • Create equal participation in poultry production technologies

According to UNICEF 2000, as cited in World’s Poultry Science Journal, 2009, although women constitute 
most of the labor force in agriculture, their role is still not yet fully acknowledged. Little investigation has 
been done on gender issues under poultry husbandry. Agricultural extension services frequently deal 
mostly with prosperous farmers concerned with crop and ruminant production systems, which misses 
most of women who are found at low economic level.

On the other hand, poultry plays a significant role in the lives of women. In most rural societies in 
Ethiopia, women are responsible for the day-to-day management of family poultry. Reasons include:

 • Family poultry production requires little initial investment and generates quick and frequent 
returns; this model suits women’s household budgeting.

 • Family poultry keeping does not usually conflict with women’s other household duties.

 • In places where social norms require women to stay in their homes, compounds or villages, 
poultry keeping makes a convenient income-earning activity for them.

 • Women can use children to help them on rearing the chicken.

Although women are usually responsible for poultry keeping, they typically face greater challenges 
than males. Women often have poorer access to, and control over, resources such as land, credit, labor, 
technology and the services necessary to take advantage of growth opportunities. In many cases, they 
do not have full ownership of hens or hold decision powers regarding them or income from their sale. 
(World’s Poultry Science Journal, 2009). While women generally have the responsibility for the care and 
management of chickens, men are more likely to be responsible for the management of goats or cattle 
and any large flocks of chickens and ducks.

Village chickens provide manure and feed for fish when raised on top of ponds as part of an integrated 
system. They also have an important cultural value and are used in many festivals and ceremonies. 
Chickens can also be kept as pets, controlled by different members of the family, where they are under 
the control of a male family member (World’s Poultry Science Journal, 2009).
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In our community, women are responsible for the management of chicken as well as an income gained 
from poultry business. So that poultry production plays vital role in women’s economic empowerment, 
which will lead to an advancement of the household since women incomes are spent on children 
education, food for household and other necessities. Therefore, improving poultry production has 
significant role in women income increase in particular and household living improvement in general.
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Unit 11: Nutrition Consideration in Poultry 
Production

Learning Objectives

After completing this unit, participants will be able to:

 • Describe nutritional value of poultry products
 • Propose importance of poultry product consumption

Importance of Poultry for Nutrition
Foods derived from animals are an important source of nutrients in the diet; for example, meat and milk 
can provide 100% protein requirement depending on the type of meat and frequency eaten.

Animal source foods can provide a variety of micronutrients that are more bioavailable than from plant 
source foods alone. In the 1980s, the Nutrition Collaborative Research Support Program identified six 
micronutrients that were particularly low in the primarily vegetarian diets of schoolchildren in rural 
Egypt, Kenya and Mexico: vitamin A, vitamin B-12, riboflavin, calcium, iron and zinc. Negative health 
outcomes associated with inadequate intake of these nutrients include anemia, poor growth, rickets, 
impaired cognitive performance, blindness, neuromuscular deficits and eventually, death. Animal 
source foods are particularly rich sources of all six of these nutrients, and relatively small amounts of 
these foods, added to a vegetarian diet, can substantially increase nutrient adequacy.

Global animal agriculture provides safe, affordable, nutrient-dense foodstuffs that support human 
health and well-being as part of a balanced diet in addition to manifold by-products that play roles in 
human life. (please refer ‘Contribution of major animal-source food groups to selected nutrients’ to Annex 
XIV’

Poultry Meat
The poultry meat is considered as light meat as compared to red meat of sheep, goat or buffalo . It is 
economical, easy to prepare and easy to digest. It has a number of desirable nutritional and organoleptic 
characteristics. It contains high percentage of protein with all essential amino acids required for growth. 
The fat content is less and it is rich in unsaturated fatty acids. The cholesterol content is also quite low 
in poultry meat. Eggs are sources of ‘good cholesterol’ and not the ‘bad cholesterol’, fatty acids and 
complete amino acids (with the highest amino acid score of all foods.

The gross poultry meat composition includes water, protein, fat, calcium, phosphorus, iron, copper and 
other components important to eating quality. Poultry meat is distinguished for its low energy and 
fat concentration and, consequently, it has high nutrient density. Poultry meat, as well as other meats, 
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is a good source of high biological value protein (20-22%). Furthermore, it provides iron and zinc of 
high bioavailability in lower quantities than red meats, but important amounts compared with food 
of vegetable origin. Poultry meat has significant content of vitamins from group B such as thiamin, 
riboflavin, niacin and vitamin B6, although vitamin B12 content is less than in other meats (See Table 
below).

The quantity of fat in poultry meat differs according to the edible portion: 2.8 g/100 g breast, 10 g/100g 
whole carcass, 13 g/100g thigh with skin and 70 g/100 g skin. Significantly, poultry meat has a low total 
fat quantity and, more importantly a higher monounsaturated and polyunsaturated fatty acid content 
than other meats and making it among the preferred animal source foods contributing to healthy diets 
depending on how we prepare it. In Ethiopia poultry is fried or stewed with lots of oil and butter and 
this needs to be improved to harness the health benefits of eating light poultry meat compared other 
cattle meats. Furthermore, poultry raising is relatively environmentally friendly and manageable at 
subsistence farmers and urban poor household levels with limited space.

Table 1: Nutritive value of poultry meat, per 100g of edible portion (Moreiras et al., 2005).

Whole Breast Minerals Whole Breast Vitamins Whole Breast

Water (g) 70.3 75.4 Calcium (mg) 13 14 Vitamin B1 (mg) 0.1 0,1

Energy (kcal) 167 112 Iron (mg) 1.1 1.0 Vitamin B2 (mg) 0.15 0.15

Protein (g) 20.0 21.8 Iodine (mg) 0.4 0.4 Niacin eq. (mg) 10.4 14

Total fat (g) 9.7 2.8 Magnesium (mg) 22 23 Vitamin B6 (mg) 0.3 0.42

SFA (g) 2.6 0.76 Zinc (mg) 1 0.7 Biotin (mg) 2.0 2.0

MUFA (g) 4.4 1.3 Selenium (mg) 6 7 Folic acid (mg) 10 12

PUFA (g) 1.8 0.52 Sodium (mg) 64 81 Vitamin B12 (mg) 0.4 0.4

PUFA/SFA 0.69 0.69 Potassium (mg) 248 320 Vitamin C (mg) — —

Cholesterol (mg) 110 69 Phosphorus (mg) 147 173 Vit. A: Eq. Retinol (mg) 9 16

Vitamin D (mg) 0.2 0.2

Vitamin E (mg) 0.2 0.29

Vitamin K (mg) — —

There is also relatively less fat on the meat of young chicken compared to aged chicken and hen. Fat 
content is influenced by feed, breed and species of poultry. In case of chicken, the fat is cutaneous, that 
is under the skin. Chicken cooked with skin is moist, succulent and flavored due to the fat. Skin may be 
removed before cooking for people who have been advised for low fat diet. Myoglobin and hemoglobin 
impart meat colour. Muscles of older animal contain increased amount of myoglobin and hence are 
darker in colour. Chicken meat has light meat on breast and wings and dark meat on legs. Light meats 
have comparatively less fat in breast and wing compared to dark meat (leg meat).

Moisture: The moisture content of meat from broiler, roaster and hen are 71% to 74%, 66% and 56% 
respectively. The cooking loss in ready-to-cook whole broiler is around 23 percent. In general, younger 
chickens have higher moisture to skeletal muscle ratio as compared to other ones. The fat content of 
meat is inversely proportional to the moisture content.
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Protein: Poultry meat is highly rich in protein and regarded as a concentrated source of high quality 
protein. It is higher in protein content as compared to red meats. Cooked poultry meat contains 25-30% 
protein depending upon the part of the carcass and the method of preparation whereas beef contains 
21 -27%, pork 23-24% and lamb 21-24%. Proteins of poultry meat are classified under first class category 
because they contain all the essential amino acids in balanced proportion. As in all meats, - - poultry 
meat is limited by Sulphur containing amino acids.

Fat: The fat is deposited around certain organs and under the skin and later marbling with muscle. 
Unlike red meats, most fat in poultry meat is deposited under the skin. Dietary fat influences body fat of 
chicken. High energy feed is required by broilers for fast growth. Diet includes animal fat and fat from oil 
seeds cake component of feed. Broiler has less fat than roaster and hen. The fat content of poultry meat 
also depends upon the part of the carcass. Cooked chicken meat contains only 1.3% fat. The proportion 
of desirable essential unsaturated fatty acids i.e. oleic and linoleic acid is more than 60% of the total fat.

Carbohydrate: Small quantity of carbohydrate in meat provides texture and eating quality. Conversion 
of glycogen to lactic acid during post-mortem aging determines the pH of the meat and influences 
water holding capacity, firmness and colour.

Vitamins: Poultry meat is a good source of many vitamins, such as niacin, thiamin (vit B,), riboflavin (vit 
B,) and ascorbic acid (vit C). Poultry liver is a rich source of vit A, vit B complex, vit C.

Minerals: Poultry meat constitutes of nearly 1% essential minerals like iron, copper, zinc and selenium. 
Meat fibers are tender, easy to chew or grind and easy to digest. Texture of meat is considered by some 
to be synonymous to tenderness -juiciness, softness of muscle fiber and connective tissue. Broiler meat 
is more tender compared to chickens of older age of same group. However layer hen meat after about 
70 weeks of laying period produce tough meat. Its flavor is also mild and it blends well with seasonings 
and other foods. Flavor in chicken meat develops during cooking, and skin imparts typical chicken 
flavor. Sulphur compounds in meat accounts for flavor of meat.

Poultry meat is a food of high nutritional value. Such high protein diet is necessary for growth and 
development of children as well as pregnant and lactating mothers. It is a source of both saturated 
and unsaturated fatty acids. These constitute cell wall, mitochondria and other cell components. Due 
to low energy value, chicken meat is a good food for weight control diets. Chicken meat contains more 
phospholipids and low cholesterol than other meats, which minimizes risks due to diabetes and heart 
diseases. Note the high saturated fat content of beef cuts in the figure below, which exposes to high 
risk of having heart disease and cardiac related problems. The cholesterol and saturated fat content of 
poultry and beef meats in the Figure below:
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Figure 26: cholesterol and saturated fat content of poultry and beef meats (Source: AHA, 2015)

Poultry meat is rich in niacin and moderately rich in thiamine, riboflavin and ascorbic acid. Half of iron in 
meat is present as heme iron, which is well absorbed (1 5-20%) compared with only 1 - 10% of iron from 
plant food, which has non-heme iron that is low in bioavailability. Also it enhances absorption of iron 
from other foods. Due to high biological value and easy digestibility, it is a choice food for aged persons 
as well as children. It has the ability to alleviate the nutritional stress condition in the human beings. It 
has a good aesthetic appeal. Poultry meat has non-religious inhibition and its many products satisfy the 
variety quest of the consumers.

Folic acid deficiency is of major concern in almost all developing countries and has been shown to lead 
to neural tube defects. These can occur very early in pregnancy, resulting in severe defects of the brain 
and spinal cord, stillbirths and early child mortality. A recent survey in Uttar Pradesh (India) (Cherian 
et al., 2005) found that neural tube defects ranged from 3.9 to 8.8 per 1000 birth and in Ethiopia it is 
estimated 6.33 per 1000 births in three Hospitals in Addis Ababa and 13.1 in 8 hospitals in Tigray – 
among the highest rate in the world. Green leafy vegetables and fruit are good sources of folic acid, but 
up to half can be lost in cooking. Assuming that she is not a vegetarian, the 45 μg in the meat and eggs 
shown in Annex XIV, will provide a pregnant woman with 23 percent of her RDI for folic acid (200 μg/day, 
although this figure varies widely). The folic acid concentration in eggs can be increased substantially by 
feeding hens a folic acid-enriched diet.
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The Nutritional Value of Egg
Eggs are a great source of complete high quality protein with few calories. One whole egg has →6.3 
grams of protein in only →68 calories. Eggs contain choline, which is important, especially since our 
bodies cannot produce enough of it. Without enough choline, you can also become deficient in another 
essential nutrient, folic acid. Let’s take a closer look at each.

Egg Whites: Egg whites are a low-calorie, fat-free food. They contain the bulk of the egg’s protein. The 
egg white contains about 3.6 grams of protein, 55 mg of sodium and only 17 calories. A single egg white 
also offers 1.3 micrograms of folate, 6.6 mcg of selenium, 2.3 mg of calcium, 3.6 mg of magnesium, 4.9 
mg of phosphorus and 53.8 mg of potassium.

Egg Yolks: It is true is, egg yolks carry the cholesterol, but if eaten in moderation like one or two eggs per 
day, it will be much more beneficial in the Ethiopian context where animal source food consumption 
is the lowest in the world. What is often overlooked in egg yolks is the high content of the fat-soluble 
vitamins, essential fatty acids and other nutrients. One egg yolk has around 55 calories, 4.5 grams of 
total fat, 1.6 grams of saturated fat, 210 mg of cholesterol, 8 mg of sodium, and 2.7 grams of protein.

The table below by the USDA compares the nutrients of the egg white versus the egg yolk, along with a 
comparison of the percentage of total nutrition found in the yolk and white. (please refer ‘Nutrients: Egg 
Yolks Versus Egg Whites’ to Annex XV)

As you can see in the annex, the egg yolk has more actual nutrients that the entire egg gives the most 
complete nutrition. It is interesting that over the years there have been different recommendations 
regarding the best part of the egg. New, research shows that, contrary to previous belief, moderate 
consumption of eggs does not have a negative impact on cholesterol. In fact, recent studies have shown 
that regular consumption of two eggs per day does not affect a person’s lipid profile and may, in fact, 
improve it.

Research suggests that it is saturated fat that raises cholesterol rather than dietary cholesterol. However, 
if you suffer from coronary  artery disease or have any heart health issues like high cholesterol, the 
recommendation is still to limit your dietary intake of cholesterol. Usually high-fat and high-saturated 
fat foods will also be higher in cholesterol.

Egg is one of the most complete and versatile foods available. It consists of approximately 10% shell, 
58% white and 32% yolk. Neither the colour of the shell nor that of the yolk affects the egg’s nutritive 
value. The average egg provides approximately 313 kilojoules of energy, of which 80% comes from 
the yolk. The nutritive content of an average large egg (containing 50 g of edible egg) includes: 6.3 g 
protein, 0.6 g carbohydrates and 5.0 g fat (this includes 0.21 g cholesterol).

Vitamins: Eggs contain every vitamin except vitamin C. They are particularly high in vitamins A, D and, 
also contain B1 and riboflavin, provided that laying hens are supplemented according to the Optimum 
Vitamin Nutrition concept. Eggs are an important vehicle to complement the essential vitamin supply 
to the human population.

Minerals: Eggs are a good source of iron and phosphorus and, also supply calcium, copper, iodine, 
magnesium, manganese, potassium, sodium, zinc, chloride and sulphur. All these minerals are present 
as organic chelates, highly bioavailable, in the edible part of the egg.

http://www.shape.com/weight-loss/weight-loss-strategies/ask-diet-doctor-egg-whites-vs-whole-eggs
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Figure 27: Nutritional contents of an egg

The benefits of increasing the iodine content of the hen’s egg

About 1 billion people, mainly in developing countries, suffer from iodine deficiency, especially in 
India, Africa and China, often with serious consequences. Iodine has several functions, especially as a 
component of two hormones (T4 and T3) in the thyroid gland. As a result of iodine insufficiency, slow 
brain development in the fetus can result in stillbirth or mental retardation in infants, and in goiter, 
mainly in adults. Villagers without access to marine food sources and in areas where soils are depleted 
of iodine are particularly at risk. Vegetables and grains grown on iodine-deficient soils lack iodine, and 
even when they have the minimum level, much can be lost in cooking. Iodized salt is one long-term 
solution to this problem.

A hen’s egg normally contains about 53 μg iodine/100 g edible portion, which is about 33 percent of 
the recommended dietary intake (RDI), although this varies. Inexpensive supplementation of a hen’s 
diet with 5 mg of potassium iodide per kilogram of feed does not affect the chicken’s performance, but 
increases the iodine content of a 60 g egg from 26 to 88 μg; this is more than 50 percent of an adult’s 
RDI (Rottger et al., 2008).

Three benefits of increasing the selenium content of the hen’s egg

The role of selenium, known to be a potent antioxidant, has recently received considerable attention 
(Surai and Dvorska, 2001). Selenium is involved in the proper functioning of the immune system and 
in reducing or inhibiting the progression of HIV to AIDS and other chronic diseases. This disease is less 
prevalent in countries where soil has a high selenium content than in countries with a low soil level 
(Jaques, 2006). Selenium is also required for sperm motility, and may reduce the risk of miscarriage.

It is particularly important in reducing the incidence of prostrate cancer. A deficiency of selenium can 
have an adverse effect on mood states, especially depression, and may be associated with several other 
health-related problems, including heart disease (Keshan’s disease). The conversion of thyroxine (T4) to 
the biologically active triiodothyronine (T3) also involves selenium. Selenium in plants depends very 
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much on soil concentrations. Sea foods are a rich source, as are some livestock products, including 
eggs and chicken meat. Again, the amount reflects the selenium content of the poultry feed. Because 
human daily intake of selenium is relatively low, eggs are an ideal carrier of the trace mineral; there is a 
maximum amount that can be transferred from feed, but transfer is efficient at low levels of inclusion. 
Selenium in inorganic form is less efficient than in its organic form. Supplementation of a layer’s diet 
with organic selenium at 0.4 mg/kg of feed will increase the selenium content of 100 g of edible egg 
from 20 μg to about 60 μg – the minimum RDI of an adult.
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Unit 12: CSA Consideration in Poultry 
Production

Learning Objectives

After completing this unit, participants will be able to:

 • Describe the importance of poultry production as mitigation strategy
 • Discuss poultry waste management

Sustainability issue on poultry production:
The concept of ‘sustainability’ or ‘sustainable development’ is multi-dimensional, encompassing 
pollution treatment and antibiotic use, biodiversity (environmental aspects), safe conditions for farm 
workers and animal welfare (social aspects), useful governance of the food chain (institutional aspects), 
and the development of poultry from a valuable food to a cheap staple food. The core principle of 
sustainable development aims at balancing economic, social and environmental interests. Specifically, 
the social imperative includes ‘human capital’, that is, the skills and capabilities of people as well as 
human food needs.

Livestock activities have been estimated to contribute about 18% of the total anthropogenic greenhouse 
gas emissions (Steinfeld et al., 2006). However, poultry is the livestock species with generally the least 
impact in terms of land size, water use, environmental stress and footprints both for poultry meat and 
eggs (De Vries and De Boer, 2010).

Poultry are living, responsive animals that can be well integrated into many different types of rural 
farming systems, where they benefit from and contribute to such systems and to the livelihood of 
households around the globe, with special emphasis on women. They generate income, which women 
have control over, thus contributing to the millennium goals regarding gender issues that have linkage 
with the economic and social dimensions of sustainable development.

Their ability to convert many types of feed, such as residuals from agricultural activities, households 
and food processing industries, into animal products and protein sources is more efficient than most 
other animal species, mostly due to genetic development and nutritional efficiency. Their contribution 
to food security, protein supply, and peoples’ livelihood makes them valuable animals at a global level. 
Local production provides potential for performing the work with minimum transport and, concurrently, 
minimum usage of fossil fuels that has little environmental impact.
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When summarized, poultry has relatively minimum environmental impact as well as high economic and 
social benefit, provided that it needs trained human capital and well-structured food chain.

Adaptability perspective of poultry production
Ethiopia has diverse agro-ecology and landscapes that supports the existence of different poultry 
varieties. There are also a variety of poultry that can adapt to diversified range of agro-ecologies.

Vulnerability is a function of the sensitivity of a system to changes in climate (the degree to which a 
system will respond to a given change in climate, including beneficial and harmful effects), adaptive 
capacity (the degree to which adjustments in practices, processes, or structures can moderate or offset 
the potential for damage or take advantage of opportunities created by a given change in climate), and 
the degree of exposure of the system to climatic hazards.

Greenhouse gas emission aspect of poultry production
Poultry manure is generally rich in nitrogen, which means that ammonia emissions from manure 
management can be considerable, but also that the manure can be valuable in crop production. Poultry 
manure is also rich in phosphorus. Direct and indirect N2O, NH4 and emissions arising during manure 
storage prior to application to land occur. CO2 arising from on-farm energy use for heating, ventilation, 
etc.

Total feed emission intensity per kg of CW or eggs for back- yard meat and eggs is similar to that of layers 
and broilers , despite the much higher backyard FCR. This situation occurs because a significant part of 
the backyard ration consists of scavenged materials, swill and second grade crops, which have low or 
no emissions.

Ways to reduce emissions of methane and nitrous oxide

 • minimizing the surface of manure in contact with air – frequent collection of litter (once a 
week in dry seasons and twice a week in rainy seasons), closed storage (bags or closed sheds),

 • lowering litter water content – achieved by the incorporation of hydrophilic products such as 
ashes, rice husk, peanut husk, dust or sawdust

 • Covering the stockpiled manure decreases ammonia emissions by about 88%, because it is 
converted to plant-available ammonium on contact with the soil (Salomon et al., 2006).

 • storing the manure for one to two months before its application on land or fish ponds

 • composting manure

 • drying (with machine or by spreading out) – minimizes the moisture content of manure, 
inhibits chemical reactions, and thus reduces emissions (the best way to prevent ammonia 
emissions from poultry litter and manure is to reduce microbial decomposition, which can be 
accomplished by drying the freshly produced manure as soon as possible and keeping it dry);

 • timing and rate of manure application – this is a critical management factor; manure must be 
applied at the correct time of year to prevent losses to surface water, ground- water and the 
atmosphere, and to optimize the utilization of manure nutrients by growing plants; proper 
timing is a function of several variables, including weather, soil conditions and stage of crop 
growth
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 • The manure must be spread on as large an area as possible so that the plant nutrients can 
be utilized efficiently in crop production and also at a time when the crop can utilize the 
nutrients. Using a larger area decreases the risk of ammonia emissions and nitrate leaching, 
which means lower indirect nitrous oxide emissions and also decreases the need for mineral 
fertilizers.

 • Due to the high content of plant-available nitrogen combined with a high dry matter content, 
poultry manure must be applied in low doses.

 • Chickens are reared on straw bedding and ammonia can be formed in the bedding. Avoiding 
having the bedding too wet decreases the risk of ammonia emissions, but this can be difficult 
to achieve in practice.

There must be high production per unit feed and other resources used by keeping the poultry healthy 
with none/low mortality and thus able to produce efficiently in addition to reducing their mortality.
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Unit 13: Poultry Marketing and Record 
Keeping

Learning Objectives

After completing this unit, participants will be able to:

 • Discuss potential market opportunity and outlet
 • Describe the current market Opportunity in poultry production
 • Discuss the importance of record keeping
 • Develop record keeping formats
 • Analyze data for farther use

13.1. Poultry marketing
Marketing systems of village chicken and eggs

In Ethiopia, marketing of chicken and eggs is one of the functions of keeping free range chickens by 
smallholder farmers. Village chicken and eggs are sold in local and urban markets to traders (collectors) 
or directly to consumers depending on the location of the farm. According to Assefa (2007) and Halima 
(2007), smallholder village chicken owners found in different parts of the country sell chicken and 
eggs to purchase food items, cover school fees, get cash for grain milling services, purchase improved 
seeds and adjust flock size. Tadelle, 2001 also reported that few farmers in central highlands of Ethiopia 
exchange their free range chicken for food and household items.

Most consumers in Ethiopia prefer to buy local chicken from village producers, since they are considered 
to be tasty and better suited for preparation of the traditional chicken sauce (locally called ‘Doro wot’). 
Eggs from local chicken are often favored because of their deep yellow colored yolks. As a result, free 
ranging local chicken are in higher demand and fetch higher market prices in urban markets (ILRI 1995). 
According to Halima (2007), the price of chicken is highly related to holydays (non-fasting season for the 
Orthodox Christians) plumage colour, comb type, size, age, sex, market site and health status of chicken. 
The chicken and egg marketing channels in the country are informal and poorly developed. Chicken 
and eggs are sold to consumers within villages, on roadsides and in local and urban markets (ILRI 1995).

Trade organizations do not exist for free-range farmers; however, middlemen do travel around villages 
to buy indigenous chickens for sale along the major highways or in the nearby bigger cities. Otherwise, 
local chickens are often mainly used for home consumption. Small scale confined production often 
finds markets for eggs and broilers. Eggs are sold at the farm gate and then at the local markets, to 
targeted restaurants, institutions and grocery shops where you make contracts.
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Appropriate handling and management of poultry products

The main purpose and objective of poultry farm activity is to produce and sell chickens or eggs. 
Therefore, it is important to know the local market situation, that is, whether and where it is possible 
to sell the products. The objective of effective marketing is the same as the overall objective of any 
business - to decrease cost and increase profits. To get lower-cost and higher-quality chickens to the 
market and to reap the greatest reward, you must be “easy to buy from”. You must make it less costly 
and more convenient for your customers to purchase your products; you must be able to reliably deliver 
products on time and at the specified quality and quantity.

This section deals with the knowledge, skill and proper attitude required to handle, manage and supply 
poultry products to market. It also highlights appropriate equipment needed for poultry and the 
importance of market assessment.

Marketing is the study of consumers (their purchasing tendencies) and competitors. Its purpose is also 
to understand the markets and supply of poultry products to the market as per the requirement of the 
consumer. Poultry products from the date of production up to the market chain should be properly 
handled, stored and transported to the consumers without loss of quality or any damage.

 • Eggs should be collected and marketed as quickly as possible to the consumers while fresh.

 • To protect eggs from being broken and get dirty, you should collect them from the nesting 
boxes at least once, but rather two times a day.

 • Store eggs in a dark and cool place packed in boxes, egg trays, basket filled by wood shavings 
or straw that allow entry and circulation of air.

 • Eggs should normally not be cleaned, but kept clean in the nests. If they are dirty, clean the 
eggs with a clean, dry sponge or cloth, and sell the eggs immediately. Cleaning eggs with 
water may disturb the natural protection of the shell and introduce infections into the egg.

 • Chickens for sale should be carried and transported from farm to the market in clean chicken 
containers or locally made boxes which will allow entry and circulation of sufficient air, and 
also to protect them from sun heat and cold temperature

Storage temperature

The temperature at which eggs should be stored depends on the time of storage. For eggs kept in the 
storage less than 4 days, storage temperature from (18-24) 0c is suitable temperature. For keeping eggs 
in the storage from 4-7 days, storage temperature should be reduced to (12-17) 0c. For keeping eggs for 
more than 7 days, storage temperature from (10-12) 0c is suitable.

Storage moisture: Suitable moisture content of egg storage rooms is from 75-80%; this moisture 
content gives good hatchability of eggs

Egg ventilation: Eggs not selected for incubation should be used within 3-4 days; these eggs should be 
ventilated on daily bases.

Turning eggs: Eggs not selected for incubation if not used within 3-4 days, they should be switched 
(change positions) on daily bases.
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Marketing poultry products

A well-managed production plan means selling chickens at the time of the highest price, and buying 
feeds, new hens or inputs (such as baskets, feeders, and drinkers) at the time of the lowest price. For 
many poultry, this means keeping the chickens in the flock until the time of festivals (like Eid festival, 
Christmas, Easter, or national holidays), where they may get a price often two or three times the normal. 
However, it is important to stress that keeping chickens in the flock means more feed and a higher risk 
in terms of losing them because of predators, diseases, or theft. In general chickens should be sold no 
later than at the age of maturity, i.e. 22-32 weeks of age.

 • Time your production to coincide with seasons of higher demand (and price).

 • Know the growth period and stocks accordingly, if necessary do extra feeding to speed up 
growth.

 • To avoid likely over production by other farmers, negotiate a contract with a reputable buyer 
for that planned time.

 • Sell broilers as soon as they reach big enough to be sold at the market.

 • Supply and sell eggs collected for market within 3 to 4 days while they are fresh.

 • Excess cockerels should be sold when they reach marketable size and as soon as they can 
fetch good price.

 • Old hens that are no longer laying eggs should also be sold. Keeping these chickens means 
more feed.

 • During transport and at the market, keep chickens under shade and provide enough feed and 
water to avoid physical damage and death.

Opportunities and Challenges of the traditional poultry markets

Opportunities

 • Presence of unmet market demand particularly during holydays and non-fasting period 
(Orthodox followers)

 • Eggs and chicken have high nutritive value and affordable flesh for majority of the population

 • The number of local middlemen (collectors and retailers) engaged in chicken and egg 
marketing are tremendously increasing

 • Financial institutions, particularly micro-finance institutions and rural saving and credit 
cooperatives now a days are becoming will to provide loan both for production and marketing 
of the sector in question

 • Road access has been improving from time to time

 • Presence of government initiatives on market development of the sector

 • Good progress of Bure agro-industry park (both for feed supply and chicken demand)
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Challenges

 • Lack of chicken and egg price information to village chicken producer farmers

 • Lack of space for chicken marketing in urban markets

 • Lack of credits and capital to expand chicken production and marketing activities.

 • High transaction cost and poor competitiveness of local market actors because of absence of 
collection centers and farmers collectives

 • Low local demand and price of poultry products during fasting

 • Poor awareness on the importance and proper application of trade laws for regulating trade 
linkages

 • Lack of appropriate facility and poor handling of poultry products during transport of chicken 
and eggs.

 • Presence of weak coordination, collaboration and trust among poultry value chain actors to 
improve access to sustainable markets

13.2. Poultry record keeping
To manage chicken production, you have to keep detailed records on a daily or weekly basis. Accurately 
recording poultry data has the following advantages:

 • To run well managed and profitable poultry farm.

 • To avoid poultry management systems that does not work well

 • To select and breed improved and high yield verity chickens.

 • Adapt and prepare improved poultry plan and program.

 • For planning poultry feeding and health control.

 • Help full to plan outflows (payments) and in flows (receipts).

It is thus, very important to spend some time each day observing your flock carefully. In this way early 
signs of disease, malnutrition, or other problems may be discovered and the necessary precautions will 
be taken. There are different kinds of data to be collected during chicken production process. These 
include:

Feed intake related data: name of the farmer, age in weeks, light exposure (hours), chicken category 
based on age (chicks, grower, layer/hen, cock), feed intake (gm/day/head).

Chicks data collection: chicks growth data, date of brooding, breed, age in days, number of chicks 
present, mortality data, average body weight (every 15 days), causes of death.

Market related data: number and chicken type sold (hen, cock, grower, chicken), eggs sold, where 
and to whom sold, eggs/chicken consumed and to whom, income from sale of eggs, gifts and home 
consumption of eggs and chickens by your family and friends should also be noted, all expenditures for 
feed or feed ingredients should be registered carefully, noting quantities, price and date of purchase. If 
you buy feed from feed sellers, note the name of the seller and the time of purchase.



Unit 13: Poultry Marketing and Record Keeping

AGP2 CDSF
Poultry Production Technical Training Manual for SMSs, June 2019 69

Layers data collection: date of brooding/ hatching, date of start of laying egg, breed, number of eggs 
laying per day/head, number of eggs broken or out of use, number of hens (present, died, transferred), 
eggs laid, dead chickens, cause of death and chickens given as gifts.

Health record sheets: date of vaccination, name of the vaccinator, type of vaccine, name of the disease, 
method of vaccination, etc.

Treatment data: date of treatment, age of the chicken (week), type of drug used, dose of the drug used, 
method of drug administration (water, feed), etc.

Other Costs (if any): short term training, uniform, transportation and perdimes, fuel and lubricants, etc. 
(please refer ‘Record keeping on Intermediate and investment costs’ and ‘Record keeping on Production and 
Selling’ to Annexes XVI and XVII respectively)
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Annexes

Annex I: Characteristics of poultry production systems
Traditional/Scavenging poultry/ 
production system

Semi intensive poultry 
production system

Intensive poultry production 
system

Low input/low output Low input/medium output High input/high output

Home consumption, sale at gate 
(traders) and at local market

Home consumption and sale 
at gate (traders) and at local 
markets

Sold at gate (traders), live 
chicken markets, restaurants, 
supermarkets

Small cash income Family income Business income

Social & cultural 
importance(gifts, religious)

Social importance Little social importance

Low input Micro-credit Credit based on assets

Indigenous breeds  improved breeds Hybrids (broilers or layers)

Limited health care Improved husbandry and health 
care,

With good health management

Number of chicken 5-20 Number of chicken 50 -500 Number chicken greater than 500

High mortality Moderate mortality Low mortality

No feeding (scavenging) Local feeds (semi-scavenging) Balanced feeds

Egg production: 46-56 eggs/y/
hen

Egg production:1 50-200 eggs/y/ 
hen

Egg production up to300 eggs/y/ 
hen and broilers 42-56 days 
weight up to 2-2.5 k.gram

Long broody periods Short broody periods No broodiness

Annex II: Specifications for hay box brooder
No Number of chicks Size of brooding box (cm) Size of run box (cm)

1 10 30x26x26 30x56x56

2 20 30x37x37 30x80x80

3 30 30x45x45 30x98x98

4 40 30x52x52 30x113x113

5 50 30x57x57 30x127x127

6 60 30x63x63 30x139x139

7 70 30x68x68 30x159x159
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Annex III: Brooding programs and height of heaters during brooding of chicks
Age of chicks 
(weeks/days)

Amount of heat required 
around the brooder (0C)

Hanging height of the 
heater (cm.)

Temperature in chicks 
house

1 day 34 40 34-31 OC

2 day 32 40 34-31 OC

3-7 day 29-30 40 34-31 OC

2 week 26-28 40 31-29 OC

3 week 24-25 45 29-26 OC

4 week 23 45 26-23 OC

5 week 20 50 23-20 OC

6 week 17-18 50

Annex IV: Recommended nutritive value of different age group and breed types 
of chicks

Feed
ME=Kcal/
kg DM CP

EE-
max

CF-
max Lys. met M+c

Ca-
min P-min

Chick 2800 20.0 6.0 5.0 1.00 0.45 0.80 1.0 0.7

Grower 2800 16.0 6.0 6.0 0.80 0.32 0.70 1.0 0.6

Layer complete 2750 16.0 8.0 8.0 0.70 0.28 0.60 3.8 0.8

Broiler starter 3000 22 9.0 5.0 1.20 0.5 0.9 1.0 0.8

Broiler finisher 1 3200 20 10 5.0 1.00 0.45 0.8 1 0.7

Broiler finisher 2 3100 19 10 5.0 0.95 0.44 0.76 0.9 0.7

Broiler Parent stock 2700 16 8 9.0 0.70 0.30 0.60 3.2 0.7

Layer Parent stock 2700 16.5 8 8.0 0.70 0.28 0.60 3.8 0.8

Cocks> 22 wks 2750 13 8 8 0.48 0.22 0.40 0.9 0.65
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Annex V: Feed ingredients and their maximum inclusion level in different age 
and breed type of chicks

Ingredients

Starter

0-6 Wks

Grower

> 6 Wks

Rearing

> 14 Wks Layers Broiler

Broiler

Parent Stock

Molasses 3 3 3 3 3 3

Oats 20 20 20 20 20 20

Roasted Peas 5 5 10 10 5 5

Rice bran 10 10 10 10 10 10

Sesame cake /meal 15 15 20 20 15 20

Sorghum 30 30 50 50 30 50

Soybean meal 35 35 35 35 35 35

Cassava 20 30 30 30 30 30

Lysine 0.1 0.1 0.1 0.1 0.1 0.1

Methionine 0.20 0.20 0.20 0.20 0.20 0.2

Wheat 30 40 50 50 30 50

Wheat by-products 10 20 20 15 10 15

Annex VI: Some feed ingredients and their nutritive value
Type of ingredient CP% ME.Kcal/kg Ca CF EE P

Nueg seed cake 32.7 1886 0.7 25.4 8.2 0.3

Brewery dried grain 23.5 2114 0.1 23.1 8.4 0.3

Maize/Corn 10.04 3275 0.02 1.2 4.8 -

Wheat bran 15.5 2075 0.2 9.7 3.7 1.2

Wheat middling 65 15.7 1818 0.3 16.8 1.3 0.3

Wheat middling 35 12.1 1371 0.07 27.2 0.6 0.2

Fish meal 62 2430 3.5 0 7 2.6

Meat and bone meal 53.5 3796 9 - 16.5 0.6

Alfalfa meal sun dry 10.1 700 1.78 27.4 1.8 0.25

Wheat 12.1 2980 0.07 2.2 1.8 0.35

Blood meal 87.5 3020 0.17 - 0.6 0.17

Bone meal 26.21 1159 23.26 - 1.06 7.42

Sesame cake 40.9 2768 2.3 4.5 11.1 -

Sorghum 10.2 3270 0.04 2.5 3.1 -

Limestone - - 37 - - -

Sunflower 31 2903 0.27 12 13 -
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Annex VII: Examples of feed formulation using Feed win software

Annex VIII: Chicken (0-8 week) feed formulation options for home made rations 
per 100 kg

Feed ingredients

For 0-8 weeks age chicks feed formulation options

1 2 3 4 5 6 7 8 9

Maize 50 50 50 36 30 25 47 44 30

Wheat bran 25 29 29 18 19 27 9 10 20

Meat and bone meal 4 4 4 6 15 10 7 - -

Nueg seed cake (NSC) 20 - - 35 - 13 24 - -

Reape seed meal - 16 - - - - - - -

Cotton seed meal - - 16 - - - - - -

Salt 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Vitamine mineral premix 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lime stone - - - - - - - 1 1

Bone meal - - - - - - - 2 2

Corn - - - - 25 23 - - 14

Brewery dried grain - - - - - - 10 - -

Dried Alfaflfa leaf - - - - - - - 5 5

Ground nut cake - - - - - - - 20 20

Meat meal - - - - - - - 4 4

Fish meal - - - - - - - 3 3

Barley - - - - - - - 10 -

ME= 2844 kcal/kg feed,

CP= 19%

CF= 5.75%
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Annex IX: Grower feed formulation options for home made ration per 100kg

Feed ingredients

For 8 - 18 weeks age growers feed formln. potions

1 2 3 4 5

Maize 48 42 50 42 32

Wheat bran 23 0 10 16 22

Meat and bone meal 5 0 0 5 0

NSC 21 35 0 33 0

Salt 0.5 0.5 0.5 0.5 0.5

Vitamine mineral premix 0.5 0.5 0.5 0.5 0.5

Lime stone 2 2 0 1 1

Bone meal 0 0 1 2 2

Corn 0 0 2 2 15

Brewery dried grain 0 15 0 0 0

Dried Alfaflfa leaf 0 5 5 0 5

Ground nut cake 0 0 15 0 15

Meat meal 0 0 4 0 4

Fish meal 0 0 10 0 0

Sum 100 100 98 102 97

ME= 2800 kcal/kg feed

CP= 16%

CF= 6.5%

Annex X: Layers feed formulation options for home made ration per 100kg

Feed ingredients
For layers >18 week feed formlation options
1 2 3 4 5 6 7 8

Maize 40 37 40 45 48 40 25 36

Wheat bran 0 18 32 23 26 10 14 20

Meat and bone meal 0 9 5 8 5.5 10 7 0

NSC 37 30 18.5 18 15 11 20 0

Salt 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Vitamine mineral premix 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lime stone 2 1 3.5 0 4.5 3 3 3

Bone meal 0 4 0 5 0 0 0 3.5
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Feed ingredients
For layers >18 week feed formlation options
1 2 3 4 5 6 7 8

Corn 0 0 0 0 0 0 30 16

Brewery dried grain 15 0 0 0 0 0 0 0

Dried Alfaflfa leaf 5 0 0 0 0 0 0 4

Ground nut cake 0 0 0 0 0 0 0 10

Meat meal 0 0 0 0 0 0 33.5 4.53

Fish meal 0 0 0 0 0 0 3 3

Barley 0 0 0 0 0 0 10 10
Sum 100 100 100 100 100 75 146.5 111.03

ME= 2850 kcal/kg feed

CP= 16 -18%

CF= 6.2%

Annex XI: Daily and life time Feed requirement of chicks in different breed and 
age groups

Name of the feed Poultry

Period

(in weeks) Feeding

Feed quantity per chicken

Daily (in g)
Total consumption 
in lifetime (in kg)

Chick feed Chick 0 - 8 Ad Lib 0- 50 1.5 - 2 - 2.5

Grower feed Grower light 9 - 18 Ad Lib 50-90 6.5

Grower 
medium

9 – 18 Mostly Ad 
Lib

50-100 8

Grower Heavy 9-22 Restricted 50 -100 10

Layer, mash low ca Layers 19-80 (±15 
months)

Ad Lib or 
controlled

110-130 40 - 45

Complete layer feed 110-130 40 - 45

High Egg layer feed 90-110 34 – 40

Broiler starter feed Broiler 0 - 2 Ad Lib 0-75 1

Broiler finisher feed Broilers 2 – 7 Controlled/
adlib

95-160 2 - 3

Broiler breeder feed Broiler p. stock 23-65 Restricted 140-170 45

Layer breeder feed Layer p. stock 19-65 Ad Lib 110-130  35-40

Cock feed cocks 20-65 Restricted 125-140 40
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Annex XII: Space requirement for feeders and drinkes of chicks in centimeter/
chicken

Description
Layer growers  
0-8 wks

Layer growers  
8-18 wks Broilers Layers

Broiler 
breeders

Feeder type

Long feeder 7 9 5 12 17

Round feeder 3 4 2 5 7

Drinker Type

Long drinker 1.5 2 1 2.5 3.5

Round drinker 1.5 2 1 2.5 3.5

Annex XIII: Poultry medication and vaccination record sheet
House No.: ________   Breed: _________   No. Placed: _________   Date Placed: _________   Month: 
__________   

Date

Type of 
Medication/ 
Vaccination Dosage

Group 
treated

Number of 
chickens

Age 
(weeks) Done by Comments

Annex XIII: Poultry mortality and culling record card
House No.: ________   Breed: _________   No. Placed: _________   Date Placed: _________   Month: 
__________   

Date Age (weeks)

Number Lost

Done by CommentDead Culled Total

Annex XIV: Contribution of major animal-source food groups to selected 
nutrients in the U.S. food supply (2006) (USDA–ERS 2012a)

Nutrient Meat, Poultry, and Fish (%) Dairy Products (%) Eggs (%) Total (%

Energy (calories) 13.4 8.6 1.4 23.4

Protein 40.3 19.0 4.0 63.3

Saturated fat 22.5 20.8 2.0 45.3

Vitamin A 32.0 17.5 6.4 55.9
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Nutrient Meat, Poultry, and Fish (%) Dairy Products (%) Eggs (%) Total (%

Vitamin B6 36.1 7.2 1.9 45.2

Vitamin B12 75.5 19.9 4.5 99.9

Thiamin 18.2 4.7 0.7 23.6

Riboflavin 17.5 25.7 6.3 49.5

Niacin 36.6 1.1 0.1 37.8

Zinc 37.2 16.3 2.6 56.1

Annex XV: Nutrients: Egg Yolks Versus Egg Whites
Nutrient White Yolk % Total in White % Total in Yolk

Protein 3.6 g 2.7g 57% 43%

Fat 0.05g 4.5g 1% 99%

Calcium 2.3 mg 21.9 mg 9.5% 90.5%

Magnesium 3.6 mg 0.85 mg 80.8% 19.2%

Iron 0.03 mg 0.4 mg 6.2% 93.8%

Phosphorus 5 mg 66.3 mg 7% 93%

Potassium 53.8 mg 18.5 mg 74.4% 25.6%

Sodium 54.8 mg 8.2 mg 87% 13%

Zinc 0.01 mg 0.4 mg 0.2% 99.8%

Copper 0.008 mg 0.013 mg 38% 62%

Manganese 0.004 mg 0.009 mg 30.8% 69.2%

Selenium 6.6 mcg 9.5 mcg 41% 59%

Thiamin 0.01 mg 0.03 mg 3.2% 96.8%

Riboflavin 0.145 mg 0.09 mg 61.7% 48.3%

Niacin 0.035 mg 0.004 mg 89.7% 9.3%

Pantothenic acid. 0.63 mg 0.51 mg 11% 89%

B6 0.002 mg 0.059 mg 3.3% 96.7%

Folate 1.3 mcg 24.8 mcg 5% 95%

B12 0.03 mcg 0.331 mcg 8.3% 91.7%

Vitamin A 0 IU 245 IU 0% 100%

Vitamin E 0 mg 0.684 mg 0% 100%

Vitamin D 0 IU 18.3 IU 0% 100%

Vitamin K 0 IU 0.119 IU 0% 100%

DHA and AA 0 94 mg 0% 100%

Carotenoids 0 mcg 21 mcg 0% 100%
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Annex XVI: Record keeping on Intermediate and investment costs
Investment and Intermediate Costs Incurred

Name: Date:

Record Numbers/other units Price Comments

I. Investment Costs

Materials

Baskets

Shelters

Chicken houses

Nests

Feeders

Drinkers

Cages (transportation)

Other materials

II. Intermediate Costs

A. Feed, Medicine and Vaccine

Feed Type, quantity

Feed stuffs

Formulated feeds

Vitamins, minerals

Other feeds

Medicine What treatment/vaccine and how?

Chickens given medicine

What vaccine has been bought?

Cocks vaccinated

Other chickens vaccinated

B. Other Expenses Lump sum (Birr)

Fuel

Training

Uniform

Utilities (water and light)

Others

Annex XVII: Record keeping on Production and Selling
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Week/Date: Name of farmer:

Record Number Value/ Price Comments

Hens Health status, in lay?

Cocks Health status,

Growers Health status, age, weight

Chickens Health status, age, weight

Dead chickens Cause of death

Eggs laid

Fertile eggs incubated

Chickens hatched

Cocks sold Where and to whom?

Hens sold

Growers sold

Chicks sold

Eggs sold To whom?

Eggs/Poultry consumed

Poultry given as gifts
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