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Background

This technical training manual is intended to assist subject matter specialist 
(SMS) in conducting training and advisory services with development 
agents (DAs) on scaling up of Koekoek chicken breed.

This technical training manual was prepared based on the documented 
outputs from Tigray Agricultural Research Institute (TARI).

This technical manual focuses on overview of Koekoek chicken production 
and reproduction, housing, feeds and feeding, hatching and brooding, 
chicken diseases prevention and control, product marketing and 
profitability analysis and integrated gender, nutrition and climate smart 
chicken production issues.
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UNIT 1:  OVERVIEWOF 
POTCHEFSTROOM 
KOEKOEK CHICKENS

1.1. Origin of Potchefstroom Koekoek chicken

It is a South African breed of chicken developed in the 1960s at the 
Potchefstroom Agricultural College in the city of  Potchefstroom  by Chris 
Marais. It was developed by cross breeding a number of breeds like 
Black  Australorp,WhiteLeghorn,and  Barred Plymouth Rock  to obtain 
specific characteristics of each, making the resulting breed more suitable 
to Southern African conditions.

The breed was intended as a dual purpose, free ranging chicken with laying 
capabilities as well as a large structure for meat production. Pure Koekoek 
have a black andwhite barred appearance, with the chicks sexable soon after 
hatching due to distinct sex markings. Potchefstroom Koekoekmaintains 
good egg production even with poor quality or insufficient feeding.

The term “Koekoek” described the color pattern of the birds. The feather 
coloring is sex-linked, making it very useful in breeding programs. If a black 
or red cock is crossed with a Koekoek hen, the sexes of the offspring can 
be separated when the chicks are only a day old. Females are completely 
black, while the males have a white spot on the head. Koekoek hens lay 
brown egg, about 196 eggs per year with an average egg weight of 55.7g 

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Describe the origin and phenotypic characteristics of 
Potchefstroom Koekoek chicken breed

 � Explain the production and reproduction performance of 
Koekoek chicken

 � Identify the suitable agro-ecology of Koekoek chickens
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under intensive management system (Grobbelaar et al 2010). The Koekoek 
chicken breed is important in medium input production system or semi-
scavenging production system. It is also a popular breed in South Africa 
and neighboring countries due to egg and meat production as well as their 
ability to hatch their own offspring (Grobbelaar 2008).

Table 1: Description of the major traits of Koekoek chicken in South 
Africa

TRAITS PERFORMANCE

Body weight

  Cock 3.5-4.5 kg

  Cockerel 3-4 kg

  Hen 2.5-3.5 kg

Pullet 2-3 kg

Skin color Yellow

Egg color Brown

Comb type Red

Figure 1:  Ancestors of Koekoek chicken

Black Australorp Hen
(Dual purpose hen)

White Leghorn Hen
(Egg type hen)

 Koekoek Hen and Cock

Barred Plymouth RockHen
(Dual purpose hen)
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1.2. Production and reproduction performance 
of Koekoek chickens in Ethiopia

Koekoek chickens are best fit for rural and peri-urban areas having little 
knowledge on chicken rearing and they were managed under intensive 
management in Debrezeit agricultural research center (Wondmeneh et al 
2012). Therefore, their performances are given below in the table:

Table 2:  Production and reproduction performances of Koekoek 
chicken under intensive management in Ethiopia

PARAMETERS

STARTER 
PHASE

(0-8 WEEKS)

GROWER 
PHASE

(9-20 WEEKS)

LAYER PHASE

(27-45 WEEKS)

F M F M F M

FI (g/bird/day) 33.50 79.87 76.33 122.68

FI (g/bird/week) 234.5 559.11 534.32 858.73

BW (g/bird/week) 156.65 150.26 870.97 1103.96 1872.84 2652.59

BWG (g/bird/week) 43.79 30.59 99.22 132.73 73.6 53.10

Fertility (%) 90

Hatchability (%) 78

Age at 1st egg lay 
(months) 4.9

Egg production/year 200

Body weight (Kg)(4 
months) 1.5 2.0

Egg weight (g) 51.9

Mortality 0.26 3.41 2.98 0.46 0.41

FI= feed intake, g=gram, BW= body weight, BWG= body weight gain, F= 
female, M= male

Sources: (Wondmeneh et al 2012)
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Table 3:  Production and reproduction performance of Potchefstroom 
Koekoek chickens under farmer management in Ethiopia

PARAMETERS

BELAY ET 
AL (2018)

ASSEFA ET AL

(2018)

ATSBHA 
ET 

AL.(2018)

TESFA 
AND 

USMAN 
(2018)

Male Female
Lowland Midland

Male Female Male Female
Male Female Male Female

Average weight at 5 
months (kg) 1.33 1.20 1.4 1.01 2.7 1.8

Average weight at 8 
months(kg) 1.87 1.64

Average weight at 
12 months(kg) 2.47 1.59

Sexual maturity 
(months) 6 6 4.9 6.13 6.48 5

Average egg 
production/year 180 115± 

30.6
148± 
29.0

156.29
213± 
12.40

Average egg 
weight (g) 52.5 48.77

Hatchability (%) 76.5 60

Egg color (%)

Brown 87.5

White 12.5

FI (g/bird/day) –
starter phase 56.46±4.6

FI (g/bird/day)-
grower phase 84.30±6.3

FI (g/bird/day)-layer 
phase 124.80±8.6

1.3. Suitable agro-ecology of Koekoek 
chickens

According to reports of different studies in Ethiopia, Potchefstroom Koekoek 
chicken breed is adaptable to the low land, mid land and highland areas of 
the country. Koekoek chickens are best fit for rural and peri-urban areas 
having little knowledge on chicken rearing and under low input or semi-
scavenging production system.
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UNIT 2:  CHICKEN HOUSING

2.1. Housing

House protects chickens from bad weather (rain, sun and wind), predators 
(fox, cats, dogs and eagle) and theft. It provides shelter for laying and broody 
hens and is important to maintain high level of biosecurity in the flock. 
Furthermore, a suitable poultry house is important to maintain an efficient 
production and for the convenience of the poultry farmer. Therefore, Poultry 
house should be build up on the importance of involving suitability, cost, 
durability and immediate gain of using a house for poultry.

2.1.1. Site selection for chicken house construction

 � Shady and dry place on flat but raised ground is preferable to keep 
the floor dry during rainy season

 � Well drained soil

 � Slight sloppy area which gives good drainage

 � House should be constructed at least not less than 15m near to 
dwelling house. However, in the case of farmers current production 
circumstances, this distance is far but farmers should construct 
separate house for chicken

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Explain how to select suitable site for chicken house 
construction

 � Explain the type and design of chicken house including its 
accessories

 � Explain the area required per chicken based on age and 
agro-ecology

 � Describe locally available materials for chicken house 
construction
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2.1.2.  Orientation of the house

During construction of poultry house, the movement of the sun and 
dominating winds, making the house naturally shaded and ventilated at 
certain times are major ones that has taken in to consideration. Therefore,

 � Select a site in which house faces south or east

 � Windows placed on the south side of the house will be good sources 
of light and warmth during the cold weather and good sources of 
ventilation in hot weather.

2.1.3.  House construction

 � Always use the cheapest material (wood, grass, plastic, stone, bricks 
and cement)

 � The floor should be concrete or washed with clay

 � Heat, humidity and harmful gases may be considerably reduced 
through ventilation of the house; high temperature can cause death 
or drops in egg production, low shell quality and reduced weight 
gain.

 � Place perches and nest inside the house which protects predators 
and keep eggs and legs clean and should be movable in order to 
move during cleaning

 � Place the nest box in the dark area

 � The house should be tall enough (1.5-2 m) to enable a person stand 
inside and clean it without any difficulty

 � House may be built on poles above ground, stones with corrugated 
irons/plastic/grass roof, wooden materials walled with mud etc. based 
on the availability of materials

 � Do not over crowded birds and use space required for the age groups:

  Put 10-12 chicks/m2

   8-10 growers/m2 (8 pullets/m2 in lowland and 10 pullets/m2 in 
highland)

  6-7 layers/m2
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 � Put 50-100 cm height of wire mesh on the area needed to be ventilated

Figure 2:  Chicken housing, exercising area and its orientation

2.1.4.  Perches

 � It is natural behavior of chickens to use perches than lying in the floor

 � They are used to rest chickens during night time

 � Protect chickens from parasite than resting in the floor

 � Perches can be bamboo or wooden to accommodate for the size and 
structure of the birds’ feet

 � Perch can be flat or round/rectangle with the size of 5-10 cm broad

 � A meter long perch may roost 5 adult chickens
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Figure 3:  Chicken perch

2.1.5.  Nests

 � Nets protect eggs from predator, theft andthey are confortable to 
laying hens

 � Place nest 30-40 cm above the ground

 � Prepare 1 nest for 5 laying hens

 � Nest can be made of wood, mud, stone or any local material in the 
area. However, nests for broody hens should be constructed in place 
where laying hens can not find it, like store or any other place.

 � Avoid broody hens from sitting in the laying nests

 � A nest box should be confortable, cleaned and littered with fresh 
straw and may have a size of 30 x 30 x 35 cm width, length and height.
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Figure 4:  Locally made nest box (a) and wooden made nest box (b and c)

Generally, chicken house should be:

 � Secure from windy areas

 � Easy to cleaning and application of hygiene

 � Smooth surface wall to stop mites and pests hiding

 � Good ventilation

 � Cement floor for ease of cleaning and disinfection

 � Rat and other reptiles proof

 � Litter should be deep (10-15 cm), dry and non-edible by chickens

 � Keep the right number of chickens per m2

 � Separate chicks from older ones

 � House, nest and perches must be cleanened regularly

A B

C
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 � Avoid moldy straw or /and use fresh straw in the nest weekly

 � Have access to road and electricity (if available)

2.1.6.  Chicken exercising areas

 � Chicken exercising areas are good options; where proper feeding and 
watering is assured. A fenced open air space of 3-5m width with total 
length of the house is recommended, where poultry may be kept 
protected against predator and thieves. Fenced areas are also used 
for feeding, watering, observation of the flock and collection of eggs.

 � Fences, 1.5-2m high can be made of woven mat or other local 
materials. It is also possible to cover the top of the run with mesh 
wire, plastic or any local material

Figure 5:  Chicken exercising area

2.1.7.  Important equipment

2.1.7.1.  Drinkers

It is essential that birds always have access to clean, fresh water. A simple 
floor drinker can be madeout of a can or drum inverted in a dish or tray 
with a hole punched about 2.5 cm above the end of the can. Other kinds 
of plastic drinkers can be purchasedthat can either be suspended from the 
ceiling, and height above the floor adjusted, or sitting on the floor.

Floor drinkers should be moved regularly as the litter gets wet around the 
drinkers. Ideally they should sit on a raised stone or block. Drinkers get 
dirty very quickly particularly in a warm climate. They must be cleaned 
thoroughly and regularly to prevent disease.
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Table 4:  Water allocation should meet these requirements

NUMBER OF 
CHICKENS

AGE (WEEKS)
AMOUNT OF 
WATER (LIT/

DAY)

100 0-3 10

100 3-7 25

30 >8 15

Note: Water should be provided to chickens adlibitum or freely.

2.1.7.2.  Feeders

Egg laying and meat type hens should have a continuous supply of feed. 
Any attempt to restrict their feed will give reduced production and a smaller 
profit. Feed troughs can be made from local material (wood) or made from 
old 20 liter drums (tube feeder). The feed drops into a feeding tray just 
below the drum, as the birds consume their diet. Feeders are either on the 
floor or suspended from the ceiling and adjusted according to the chest 
height of bird. Feed troughs can be purchased but they should always have 
a lid to prevent birds from entering the bin.

Note: Drinkers and feeders should be prepared based on the age of chickens 
(chicks, growers and layers/adult). Therefore, chicks, growers and layers 
require small, medium and large size drinkers and feeders respectively. All 
type of feeders and drinkers should not be used for all ages of chickens.

Table 5:  Floor feeders need to be filled regularly but should not be 
over-filled resulting in feed wastage. Adequate trough/feeder 
space should be provided:

AGE GROUPS AGE (WEEKS)
FEEDER SPACE 

REQUIRED (CM/
BIRD)

Chicks 0-8 2.5

Growers 9-16 7.5

Layers (floor) 4.0

Layers (cages) 7.5

For broilers 4 feeders/100 hens

For layers 3 feeders/100 birds
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Figure 6:  Feeders and drinkers of chickens based on their age

Figure 7:  Feeding and watering of chicks (brooding period)

Figure 8:   Feeding and watering system of chickens (suspended, left  
and on the ground, right)

a) Plastic made feeder and 
drinker for chicks drinker

c) Grower drinker (left) and feeder (right) d) Layer drinker (left) and feeder (right)

b) Metallic made 
feeder for chicks
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Note: One meter trough or a 35 cm (diameter) tube feeder is big enough for 
20 adult chickens to eat and for 40 chickens to drink. Feeders and drinkers 
may easily be produced out of local materials. An empty tin or plastic 
container placed upside down on a plate forms an excellent drinker. By 
placing the tin can bottom up, the producer will avoid contaminants in the 
water.
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UNIT 3:  FEEDS AND FEEDING OF 
CHICKENS

3.1. Feeding system and feeds

Chickens under free range or scavenging production system get their feed 
from the surrounding and supplemented feed ingredients and those under 
intensive production system a balanced ration from the feed that provided 
to them.

3.1.1. Scavenging/free range

Chickens in free-range systems get their feed by scavenging insects 
and waste grains scattered in the farm and around the homestead, food 
leftovers and green vegetation and finally water from rain water pools in 
the compound or supply of water by the farmer.

Biosecurity risks arise from the places where the birds scavenge feed 
resources which might be contaminated with disease agents transferred 
from wild birds, dead birds, other animals or manure disposed from a 
neighbor. However, the likelihood is small compared to small scale confined 

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Explain appropriate feeding system and feeds of Koekoek 
chickens

 � Identify the available feed resources and their chemical 
composition (nutritive values)

 � Explain the procedures and standards of feed formulation 
and feeding techniques of different age groups and 
production types

 � Explain the nutritional requirement of chicks, growers, 
layers and broiler feeds
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systems. Free-range birds are many times in very poor nutritional status 
towards the end of the dry season. This makes the birds more susceptible 
to diseases. However, they recover soon after the onset of the rainy season.

In a traditional free-range or improved free-range poultry rearing system, 
adult hens and cocks should always be given enough time and space for 
finding feed in the surroundings (scavenging). Small chicks should be kept 
in confinement for the first 4-6 weeks. The best time for scavenging is early 
morning and late afternoon, as there are more insects and less heat.

Figure 9:  Koekoek chicken scavenging at home stead

3.1.2.  Supplementary feeding

Feeding is essential to increase and have the maximum production of meat 
and eggs from poultry. Even small scavenging flocks in free-range systems 
will eventually starve during certain periods of the year, if they are only fed 
leftovers and feed that they find by scavenging. Lack of feed or water will 
also reduce the birds’ resistance to diseases and parasites, and subsequently 
increase flock mortality and lower the biosecurity level.
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Egg production and growth of local birds is easily improved by giving 
supplementary feeds, but improved breeds can also perform well under 
village conditions if they are given a steady supply of feeds. However, one 
should always start by making calculations of the cost-benefit and judge 
the risks involved before choosing the quantity and type of feeding. Advice 
on feeds and feeding will be different for traditional free-range, improved 
free-range or small-scale confined systems of poultry production, basically 
due to different economic situations.

The best time for giving supplementary feed will be in the morning and in 
the evening when the birds come back to the house. The day’s ration should 
be divided such that half is given in the morning and half in the evening.

Figure 10:  Supplementation of Koekoek chickens with different feed ingredients
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3.2.  Sources of chicken feeds

The composition and availability of feeds will vary, depending on the 
season, locality and farming system. In general, poultry, like other animals, 
need feed containing energy and protein, as well as vitamins and minerals. 
The need for feed will change, depending on the age and status of the 
bird (chicks, growers, egg layers, brooding hens) and of the purpose of the 
production (meat or eggs).

 � The cheapest and also often the best way to supplement the diet of 
poultry, is to use local feed resources. However, this might be difficult 
if big quantities of feed are needed.

 � Many vitamins and nutrients are destroyed if stored for too long or 
under sub-optimal conditions, e.g. high humidity and heat.

 � Knowledge of the quality and source of different feedstuffs is thus 
important to reduce the risk of inappropriate feeding.

 � Avoid giving commercial feeds to local breeds, as it is rarely 
economically feasible. However, in order to reduce chick mortality, 
giving the chicks premixed supplementary feed from the market 
during the first four or six weeks of age increases the survival of chicks.

3.2.1.  Energy-rich feeds

Normally, at least 75% of a poultry diet consists of energy feeds. Energy 
feeds are themost important nutrients to maintain body temperature and 
exercise levels of the birds.

 � Cereal grains, roots and tubers are the most important energy feeds. 
Examplesof energy feeds are cereals like maize (corn) and its by-
products (bran), sorghum,wheat and its by-products (bran, shorts, 
screenings), rice and its by-products (bran,polishing), cassava root 
meal, yam meal, sweet potatomeal, plantain and banana meal. Roots 
and tubers should be soaked in water for 60minutes or cooked before 
drying to remove harmful substances, and the proportion inthe diet 
in general must be kept below 1/10.

 � Fat is also a good source of energy, in particular in hot climates, as 
the heat producedduring metabolism is less than traditional energy 
feeds, e.g. cereals. Sources offat are e.g.: tallow, lard, oil cake meals, 
poultry fat, fish oil and restaurant fats. However,fat should only be 
given in small amounts, i.e. less than 1/10 of the total diet.
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3.2.2.  Protein-rich feeds

Protein is needed for growth, egg production, and for keeping up a good 
health status. Normally not more than 20% of a diet is protein-rich feeds, 
as they are normally very expensive. Protein may come from either animal 
sources or plants.

Examples of protein-rich local feeds are: termites, termite eggs, insects, 
worms, meat scraps, fish scraps, fish meal, meat meal, blood meal, leucaena 
leaves, cassava leaves, feather meal, peas, beans, and by products of oil 
cakes fromnouge seed cake, sesame cake, soybean meal, ground nuts, 
cotton seed cake, sunflower cakes, palm kernels, and coconuts.

 � Harmful substances are present in some protein-rich plants, e.g. 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 chickens (less than 10-20% of the 
diet).

3.2.3.  Mineral-rich feeds

Minerals are important for bone formation, eggshell formation, and 
for a good health status. The most important minerals are calcium and 
phosphorous. To produce strong shells for their eggs, laying hens need free 
access to calcium (limestone or crushed shells). Adult birds are usually able 
to balance their intake according to needs. 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.

Sourcesfor minerals are: bone meal, crushed oyster shells, snail shells, and 
burned eggshells. Using bone meal or eggshells is a good way to supply 
calcium and phosphorus. Eggshells should always be scorched or cooked 
before re-use in diets to remove any disease germs.



CAPACITY DEVELOPMENT FOR SCALING UP OF POTCHEFSTROOM KOEKOEK CHICKENS

22

Table 6:  Chemical composition of ingredients used for poultry feed

INGREDIENTS ME CP

LY
SI

N
E

M+C

M
ET
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E

EE CF CA P

PR
IC

E SAFE 
MAX

A
BS

O
LU

TE
 

M
A

X SAFE 
MIN

Maize 3258 8.4 0.22 0.35 0.2 4.4 2.3 0.04 0.3 5 60

Wheat 2980 12.1 0.35 0.48 1.3 1.8 3 0.07 0.35 8 30

Sorghum 3260 10 0.23 0.35 0.16 3.1 2.1 0.03 0.3 10 50

Soybean 
meal

2180 43.5 2.65 1.26 0.61 2 6.1 0.3 0.65 12 35

Noug seed 
cake

2400 34.6 1.15 1.25 0.65 7.1 17.2 0.26 0.65 7 5

Brewery 
Dried Grain

3719 27.7 0.9 0.4 0.4 7.2 15.7 4 20

Wheat 
Middling

1980 15.6 0.62 0.59 0.25 3.6 9.2 0.11 1.15 3.6 15

Salt 5 0.5 0.3

Lysine 3730 94.5 78 120 0.1

Methionine 4360 58 99 99 210 0.2

Fish Meal 3320 65 5.39 2.66 2.03 8 0 3.5 2.6 10 5

Premix 0 14 6 35 0.5 0.5

Limestone 0 38 0.23 10 3

Meat And 
Bone Meal

2830 50 2.6 1.05 0.6 13 0 14 6 16 7

Molasses 1800 4 0.02 0.02 0.02 0 0 0.67 0.05 3 1

Alfa-Alfa 700 10.1 0.47 0.26 0.23 1.8 27.4 1.78 0.25 0.5 5 2.5

3.2.4.  Vitamin-rich feeds

Scavenging birds 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 birds lack these vitamins. 
Sunlight and green grass or green fodder normally provide Vitamin A and 
D, whereas Vitamin B may come from fresh cow dung. Vitamin B may also be 
added by giving riboflavin tablets. Additional vitamins should only be given 
in very small quantities and purchased through drug stores or feed sellers, 
but this is normally not needed for scavenging poultry. Confined birds 
always need additional vitamins mixed into their feeds or as a minimum 
given some green grass, vegetables and some fresh cow dung.
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INGREDIENTS ME CP

LY
SI

N
E

M+C

M
ET

H
IO

N
IN

E

EE CF CA P

PR
IC

E SAFE 
MAX

A
BS

O
LU

TE
 

M
A

X SAFE 
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Moringa Leaf 
Meal

3247 28 6.6 6.5 0.76 0.3 180 5 2.5

Barley 2790 10.6 0.38 0.42 0.2 2.4 4.5 0.07 0.36 11 50

Soybean 
Toasted

3310 35.5 2.27 1.03 0.51 18.8 5.8 0.23 0.52 16 25

3.3. How much to feed

In the free-range systems, the economic advantage is based on the fact that 
poultry find most of their feeds when scavenging in the surroundings. This is 
called scavenging feed resource base(SFRB) will change over the seasons and 
depend on the climate, geography and farming systems in the areas, where 
the poultry scavenge for feed. The poultry/chicken stocking rate in free-
range systems varies according 
to climate, vegetation cover, 
season and abundance of feed 
for scavenging and amount of 
supplementary feeds provided, 
as a guide, on the average one 
adult chicken requires not less 
than 100 m2. Depending on the season, chickens may find nearly all they 
need in the surroundings (e.g. during harvest or rainy season) or close to 
nothing (during dry and lean season).

According to the report of Tesfa and Usman, (2018), feed intake (g/day) 
of Koekoek chickens were 56.46, 84.30 and 124.80 g respectively during 
starter, grower and layer phases. Whereas, Wondmeneh et al (2012) reported 
that the feed intake of Koekoek chickens were 33.5, 78.1 and 122.68 g/day 
during starter, grower and layers phases.

16

11 24 parts 29 parts

5 parts40
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Table 7:  Full and supplementary ration of chickens

AGE 
(WEEKS)

AMOUNT OF FEED 
REQUIRED FOR 

CHICKENS INDOOR 
(G/DAY)

SUPPLEMENTARY 
FEED GIVEN TO 
SCAVENGING 

CHICKENS (G/DAY)

1 12-15 10-15

2 15-21 15-20

3 21-35 21-30

4-7 35-50 30-40

8 55-60 30-40

16-27 65-80 30-50

>28 100-124 30-50

3.4.  Feeds and risk of disease transmission

Risks arise from the possible contamination of the feed with disease 
agents either by the feed being exposed to fecal material from sick birds; 
rodents invading the feed store whereby the feed gets contaminated with 
rodent urine and fecal matter containing disease agents; or if the feeding 
equipment are left outside for some time they may be contaminated with 
fecal matter or dust laden with disease agents. This applies for feed mixed 
directly at the farm as well as at the feed mill. Water contaminated with 
disease agents will also make the birds at risk of obtaining diseases.

Whether the feed is produced at a feed mill or at home, the ingredients 
should be free of any contaminant in particular fecal material. Furthermore, 
the feed should be fresh and well smelling. Taste and smell the feed to 
ensure it is not moldy or otherwise not suitable for animal feed. For the feed 
mill a biosecurity plan should be available upon request from the farmer so 
that the farmer is assured of feed safety.

Simple rules for better feeding

Before buying, mixing, and storing feeds, it is important to understand 
some underlying principles of good feed management, the most essential 
of which are mentioned here:

 � Use local feed ingredients for local birds. Commercial premixed feeds 
are more expensive but are more uniform in their quality and thus 
more suitable for improved breeds (Small scale confined);
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 � Know the quality or feed value, and changing prices of each feed 
ingredient;

 � Buy missing feed ingredients, such as vitamins or protein sources;

 � Change the feed formulation depending on availability, quality, feed 
value, and varying prices

 � Reduce the flock size in free-range systems during lean seasons and 
if the feed becomes too costly

 � When you change the feed and feeding level, always do it slowly

 � Mix feed ingredients uniformly in relatively small quantities to avoid 
too long storage time

 � Use locally available materials such as containers like buckets, spoons 
or matchboxes for quantifying the different ingredients to be mixed.

 � Store mixed feed or feed ingredients separately upon a platform 
approximately 30 cm above the floor, avoid entry of rats or other types 
of birds into the feed store room, and make sufficient ventilation of 
air so that the feed ingredients are not tainted due to humidity;

 � Quality control: Be careful that feed ingredients that are moldy 
discolored, or from which pests/rodents have eaten, are not used.

Table 8:  Nutrient requirement of chickens based on their age and 
production system

INGREDIENTS CHICKS GROWER LAYERS
STARTER 

FEED
FINISHER 

FEED

Crude protein (%) 20 16 16.5 22 20

ME (kcal/kg DM) 2800 2800 2750 3000 3200

Crude fiber ( % ), highest 5 6 8 5 5

Fat (%), highest 6 6 8 9 10

Ca (%), lowest 1 1 3.7 1 1

P (%), lowest 0.7 0.6 0.8 0.8 0.7

Lysine (%) 1 0.8 0.5-0.7 1.2 1

Methionine (%) 0.45 0.32 0.28 0.5 0.45
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3.5.  Feed formulation

Feed formulation can be done in two ways:

1. Simple calculation method (Pearson square method)

 � This method only works with two ingredients or groups of two 
ingredients

 � Used for smallholder producers

 � Used majorly locally available feed resources

Example 1: Mr. Berhe wants to formulate feed by mixing maize (8.8% CP) 
and ground nut cake (GNC) (38% CP) for his chickens having 14% crude 
protein. How much kilo of maize and ground nut can he mix?

Solution:

Therefore,

A = Wanted CP

B=CP of maize

C= CP of GNC

Therefore, 

 � A=14 D= A-C E= A-B

 � There is no negative sign (all results are positive)

The amount of maize is equal to A-C, 14-38=24 parts

The amount of GNC is equal to A-B, 14-8.8=5.2 parts

The sum of both parts =29.2

Hence,

 � The amount of maize = (24/29.2)*100= 82.19%

 � The amount of GNC= (5.2/29.2)*100=17.81%

A

B D

EC
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Finally, Mr. Berhe will mix 82.19 kg of maize and 17.81 kg of GNC to get 14g 
CP feed.

Example 2: W/roLemlemhave yellow maize (10%CP), wheat bran (13% CP) 
and nouge seed cake (40% CP). She wants to formulate a feed containing 
16%CP. What is the proportion of each ingredient in the feed?

Solution

First of all we have to group the feed in to two based on their sources. Maize 
and wheat bran are energy source and nouge seed cake is sole protein 
sources. Therefore, based on the chemical composition, utilization and its 
value we have to use the 2:1 maize to wheat bran.

 � 2*10=20

 � 1*13=13, totally 33/3=11

 � Therefore, maize and wheat bran have 11% CP

Therefore,

Maize and wheat bran mix = (24/29)*100= 82.76%

Nouge seed cake= (5/29)*100=17.24%

Hence,

Maize = 2/3*82.76= 55.17%

Wheat bran= 1/3*82.76= 27.59%

Finally, w/roLemlem will mix 55.17 kg maize, 27.59kg wheat bran and 
17.24% NSC to achieve the 16% CP of feed.

2. Using computer

This method of feed formulation works for large number of chickens. 
Therefore, it is important to purchase commercial feed rather than dealing 
at this level.
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UNIT 4:  CHICKEN INCUBATION AND 
BROODING

4.1.  Egg selection and handling for hatching

Eggs in poultry farm can be two types:

1. Fertile egg: used for hatching

2. Infertile egg: used for home consumption

Fertile eggs should be stored under cool areas otherwise life can start 
development if the condition is suitable.

Egg type: Eggs for hatching should be collected

 � Use hento cocks ratio of 10:1

 � The eggs should be collected from healthy hens

Egg size: medium size eggs (56 g) should be collected for hatching. However, 
it depends on the breed of the chickens. The eggs of local chickens might 
not weigh more than 43g.

Egg shape: any abnormal egg should be discarded or used for consumption 
rather than for hatching. Therefore, avoid dirty eggs, bloody spot, circular, 
large/small size etc.

Length of storage: a normal egg which will be used for hatching should not 
be stored more than two weeks.

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Explain the incubation and brooding methods of chickens

 � Explain the breeding option of Koekoek chickens to 
maintain the breed
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4.1.1. Incubation

 � The process of getting chicks from eggs

This can be done in two ways:

1. Natural incubation

2. Artificial incubation

The main considerations to choose the best option for incubation are 
broody hen or an incubator:

 � Production system and number of eggs to be hatched

 � Labor involved

 � Investment in buying or building an incubator and running it

 � Different results from either hens or incubators

Natural incubation:

 � This method is done using the local chickens

 � Medium size local hens can be used for hatching

 � Use 10-13 eggs per hen

 � Avoid using dirty, cracked and small/large eggs

 � Do not use Koekoek hens for hatching due its high egg production

 � Provide clean water and feed for the hen

Artificial incubation

 � This is more commercial than the natural method

 � Can hatch more than 50 eggs depending on the requirement

 � Using an incubator is more time-consuming. Apart from purchasing 
or constructing an incubator, operating it demands careful attention, 
skills and experience to execute the following tasks:

  Controlling and regulating incubator temperature and humidity

  Turning the eggs regularly up to day 18 (preferably three times a 
day)

  Frequent checking of all devices and equipment; the light bulbs 
or the solar equipment and adding fuel to the burner and/or 
water to the reservoir or the water pans
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  Regular and thorough cleaning and disinfecting of the incubator 
immediately after each hatch and preparing it again for the next 
batch of eggs

Egg collection: Koekoek hens lay fertile eggs and, therefore, the eggs can be 
collected and used for further incubation/ hatching. However, eggs should 
not be collected from markets due to their inaccuracy selection, storage 
and fertility.

Care of eggs prior to incubation

 � Place eggs in dark area/ far from direct sunlight/

 � Place eggs at less than 10 OC temperature and 70-80% humidity

 � Old eggs should not be placed in incubator (>14 days)

Temperature

 � Do not place eggs at less than 4OC, otherwise, it affects hatchability.

 � The temperature of the incubator should range 37-39 OC

 � If the temperature is high it will result disorder chicks, high growth 
and low hatchability

Oxygen

 � During hatching, there should be high amount of oxygen

 � Embryo can get oxygen through the aerated area of the egg (large 
side)

 � Turning: eggs should be turned 3 times a day

Cares to be done on the 18th day and later

 � Do not turn eggs

 � Do not open the incubator

 � Temperature should be set at 35OC

Reasons for low hatchability

 � Infertile eggs

 � Old eggs

 � Using unhealthy and not fed balanced ration hens
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 � Improper care of eggs prior to incubation

 � Shell contamination

 � Unturned eggs

Figure 11:  Opened electrical incubators

4.1.2.  Brooding

 � The process of providing care of chicks by the hen or artificially 
produced materials. This can be done in two ways:

1. Natural brooding (using hens)

Figure 12:  Natural brooding (Koekoek hen, left) and local hen (right)

2. Artificial brooding (brooder)

2.1. Hay box brooder

This technology was designed by an Ethiopian university lecturer 
called Professor Solomon Demeke which can work with the following 
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advancements than the natural brooding (hen brooding),

 � Replace hens work which may help in egg production of hens

 � Reduce mortality

 � Can brood from 10-70 chicks depending on the demand

 � Can help for walking during day time and sleeping during night time

Figure 13:  Hay box brooder

2.2. Electrical brooder

 � Can be used or more than 50 chicks using electric power

 � Use 200-300 Watt electric bulb for 300 chicks for less than one month

Note: during brooding three things can be observed

1. When chicks gather inside the brooder, the temperature is low, so chicks 
can die due to over loading one the other. Therefore, add the bulbs or 
the power.

2. When chicks go out of the brooder to the boarder, the temperature is 
high and it lowers feed intake and increase water intake affecting the 
performances of chicks. Therefore reduce the power.

3. When chicks distribute uniformly around the brooder, the temperature 
is good for them. Therefore, always follow this.
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4.2.  Management of chicks

Before chicks arrive at home; make sure that;

 � A brooder is in place

 � Paraffin lamps/electric bulbs/charcoal stove is available

 � Litter for the floor is available

 � One meter square can accommodate 20 chicks upto 4 weeks old.

  Temperature control: 350C for day-old chicks, 24-270C for 1 week.

  Reduceheat as they grow especially at night

4.3. Maintaining Koekoek chickens

Koekoek chickens lay fertile eggs which can be hatched using local chickens 
or an incubator. Therefore, for sustainable utilization of the chickens, farmers 
or investors having hatcheries can collect eggs and hatch for different 
purposes, but care should be done to control the number of males going out 
to the farming community which may affect the local chicken production 
system (breed erosion). Hence, males should be fattened and used for 
market or slaughter while females can be distributed to the beneficiaries.
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UNIT 5:  DISEASE PREVENTION AND 
CONTROL

5.1. Chicken diseases

Are diseases that afflict poultry, complex and main challenges of chicken 
production or it is an abnormal condition that is caused by infection, 
weaknesses, or environmental stress. A disease is defined by a specific group 
of signs or symptoms. Diseases prevent affected animals from functioning 
normally.

Why is disease a concern in poultry?

Certain diseases have the potential to destroy a region’s poultry industry. 
When one of these diseases strikes, a quarantine or embargo could 
suddenly be placed on a region or nation. This could cause widespread 
economic hardship for both commercial and small flock owners. To protect 
their animals and the poultry industry flock owners must be able to identify 
diseases quickly to prevent them from spreading to other animals. The 
sooner a disease is identified and action is taken, the better.

In order to identify signs of diseases early, it is important to be familiar with 
the characteristics of a healthy bird. A healthy bird displays the following 
traits:

 � Erect stance with head and tail elevated

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Explain the major disease, symptoms, means of transmission 
and their prevention methods

 � Explain the vaccine types and their applications

 � Demonstrate the vaccine applications methods
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 � Bright red comb and wattles

 � Filled-out face parts

 � Bright and alert eyes

 � Clean nostrils

 � Smooth, neat, clean feathers

 � Filled-out legs

 � Joints that are smooth and cool to the touch

 � Weight that is typical for the type and age of the bird

 � Powerful movements when struggling

 � Scales on the legs and feet that are clean and waxy in appearance

 � Color of the skin that  is characteristic for the breed and strain of 
bird, as well as the age and state of production

 � In addition, a healthy bird eats and drinks frequently and displays no 
signs of respiratory distress.

5.2. Methods of disease spreading

Diseases are spread by:

 � Direct contact (bird-to-bird, infected manure, infected feed and water)

 � Indirect contact (contaminated equipment, people, environment)

 � Vectors (wild animals, rodents, insects)

5.3.  Methods of disease prevention

Feed and water

 � Place in protected area (birds, dogs and cats must not use it)

 � Avoid moldy and fungus feeds

 � Use cleaned drinker and feeder
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 � Use separate materials and housing for sick chickens

 � Free of chemicals and wastage or should be cleaned

Chicken Husbandry

 � Chickens should be managed based on their age, sex and breed

 � They must be fed with balanced ration

 � There should be sufficient feeder, drinker and housing space

House should keep sufficient temperature and ventilation

 � Control contact with other neighboring chickens

 � Separate sick chickens and provide them water and feed

 � Separate purchased chickens at least for 10-15 days for health 
observation

Materials and Equipment

 � Equipment should be washed for use

 � Use proper equipment

 � Properly wash materials used for sick chickens

 � There are diseases that can transmit from chicken to humans, 
therefore, take care of them

Surrounding hygiene

 � Keep hygiene of chickens house and exercising areas

 �  Burn died chickens, waste materials which are infected with blood 
and diseased chickens feces

 � Prepare proper discharge of wasted materials
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5.4.  Methods of disease control

Vaccine

 � Provide vaccination for all chickens against the locally available 
chicken diseases

 � Provide vaccine timely based on their age

 � Vaccine can be given on eyes, nose or water and subcutaneous

Treatments

 � Take advisory service from the specialist in nearest clinic on the 
methods of utilization of the treatment and husbandry of chickens

 � If the clinic is distant, take the medicine and provide to your chickens 
based on the advisory of the specialist

 � Provide treatment to your chickens based on the proper time, amount 
and methods

 � Do not provide treatment to healthy chickens unless you are told to 
do so

 � Keep medicine out of reach of children and direct sunlight

Use seasonal anti-internal and external parasites

 � Based on the advisory of health specialist provide treatments against 
internal and external parasites

 � Provide only to those you are advised or do not use to all chickens

 � Use from legal traders or agro-dealers

 � Take sick chickens to clinic timely and before you provide them 
traditional medicines

5.5.  Major chicken disease

Chicken diseases can occur due to poor feeding, watering, and management. 
Therefore, though there are a number of chicken disease types in the region 
we will focus only on the economic ones.
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5.5.1.  Viral Diseases

5.5.1.1. Newcastle disease

 � It is highly contagious and killer disease of all type chickens

 � It can kill up to 100% chicks

Cause: infected chickens, wild birds, dogs and cats

Way of transmission:

 � Primarily through direct contact between healthy chickens and the 
bodily discharges of infected chickens

 � Rapidly among birds kept in confinement, such as commercially 
raised chickens

 � Through exposure to virus-bearing material picked up on shoes, 
clothing, equipment, and vehicles

Symptoms:

 � Sneezing, gasping for air, nasal discharge, coughing

 � Twisted neck

 � Greenish, watery diarrhea

 � Depression, muscular tremors, drooping wings, twisting of head and 
neck, circling, and paralysis

 � Partial to complete drop in egg production

 � Production of thin-shelled eggs

 � Swelling of tissues around the eyes and in the neck

 � Sudden death and a high death rate in infected flock

Treatment: No

Prevention:

 � Vaccination

 � Separate sick chickens

 � Provide vitamin-protein premix feed

 � Provide amino-vit to diseased chickens
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Figure 14:  Symptoms of Newcastle disease in chickens

5.5.1.2.  Gumboro (infectious bursal disease)

 � It is caused by virus and contagious disease of chickens

 � Affects the immunity system

 � Can live in the chicken house and equipment
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Symptoms:

 � White diarrhea, sitting on the cloaca

 � Depressed (4-8 weeks old chicks)

 � Death (5-10%) or sometimes to 60%

Treatment: No

Prevention: vaccine

Figure 15:  Symptoms of Gumboro disease

5.5.1.3.  Fowl pox

Cause

 � Viral disease

 � Flying insects can transfer the disease

 � Affects 3-5 months age chickens. Therefore, chickens should be 
vaccinated before 5 weeks age

Symptoms:

 � Wart at the wattle, eye, face and comb of chickens

 � Not killer

 � Watery discharge from eye and nose, at this stage it may kill to 50%

 � Reduce growth and egg production

Prevention:

 � Vaccination (at the 6th and 12 weeks age)

 � Cull the affected birds
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Treatment: No, but you can cull the affected birds and vaccinate the 
remaining chickens

Figure 16:  Chickens infected with fowl pox

5.5.1.4.  Marek’s disease

 � A viral disease which affects respiratory and nervous system

 � Contagious disease

 � Paralysis

 � Daily 5% death for 2-3 weeks

Treatment: No

Prevention: vaccine at day old age

Figure 17:  Chicken suffering from Marek’s disease

5.5.1.5.  Infectious bronchitis

Cause: a viral disease and transferred by usinginfected equipment
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Symptoms:

 � Death of 5-60% chicks

 � Coughing, sneezing, and watery discharge from nose and eye

 � Death of 0-2%

 � Egg reduction (10-50%), soft eggs

Treatment: No

Prevention: Vaccine

Figure 18: Chicken infected with infectious bronchitis

5.5.2.  Bacterial diseases

5.5.2.1.  Fowl cholera

 � Bacterial disease and highly contagious

Transmission: air, discharge of infected birds in the feed and water

Symptoms

 � Fever, watery discharge, frequent breathing, diarrhea, blue color of 
wattle

 � Swelling at head, neck, feet and wings

Prevention:

 � Use anti-bacteria or bactericidal

 � Restocking
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 � Protecting from infected birds

Figure 19:  Chicken suffering from fowl cholera

5.5.2.2.  Salmonellosis

Cause: Salmonella gallinarum bacteria, can be transmitted vertically 
from eggs of infected birds, feces, dead birds, infected clothes, shoes, or 
equipment

Symptoms:

 � White diarrhea and high mortality (25-60%)

Treatments: there is no effective treatment except culling infected birds

5.5.2.3.  Infectious Coryza

Cause: Hemophiles bacteria and acute disease which affects all age groups 
of chickens.

Transmission way: through air, infected water and contact.

Symptoms: Sneezing, watery discharge from eye and nose, slow growth of 
chicks, high egg reduction (10-40%), respiratory problem

Treatment: Anti-bacterial drugs

Prevention: High management

5.5.2.4.  Pullurum

Cause:

 � Salmonella pulurum bacteria which is transmitted by infected blood 
and egg
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 � Killer disease

Symptoms:

 � Affects under 3 weeks age chicks

 � White diarrhea

 � Mortality of chicks before and after hatching

 � Low feed intake

 � Depressed

 � Respiratory system problem

Treatment: Anti-bacterial drugs

5.5.3.  Protozoan diseases

5.5.3.1.  Coccidosis

Cause: Coccidian protozoa and transferred through infected feed, water or 
litter

Symptoms: low feed intake, drawing wings, fluffy hair, bloody diarrhea and 
death

Treatment: provide coccidiostat with feed

5.6. Types of vaccines

5.6.1. Live (modified) vaccines

 � Marek’s disease

 � Newcastle disease

 � Infectious bronchitis

 � Infectious bursal disease

 � Laryngotracheitis

 � Others: Cholera, Viral arthritis, Pox, Avian encephalomyelitis,
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Live vaccines

 � May be inactivated by improper handling or administration

 � IB vaccine loses 50% of its potency in warm conditions within one 
hour

 � Can be inactivated if sanitizers are in the water used to administer 
vaccines

 � Poor distribution (spray, water) can result on birds missed in parts of 
the house

5.6.2. Inactivated (Killed) vaccines

 � Newcastle Disease

 � Infectious Bronchitis

 � Infectious Bursal Disease

 � Viral Arthritis

 � Fowl Cholera

 � Salmonella

 � Infectious Coryza

Figure 20:  Type of vaccines

Vaccine applications

Eye-drop administration

Application of the vaccine by eye-drop methods is probably the most 
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effective for live lentogenic vaccines. It ensures that the vaccine reaches the 
individual bird and, as a consequence, titers obtained are usually uniform 
throughout the flock.

Correct dilution of the vaccine is critical. If eye-droppers are being used, they 
should be calibrated beforehand. In the absence of suitable eye-droppers, 
it is also possible to use the tip of a feather or a syringe (preferably a 1 mL 
syringe) to administer the drop. However, these two options should be 
seen as last resorts as they are inaccurate and cause considerable wastage 
of vaccine. Most live ND vaccines require re-vaccination at 3-4 monthly 
intervals.

Eye-drop administration provides good protection because the vaccine 
passes to the Harderian gland just behind the eye, which in chickens is a 
key organ in the development of the immune response.

Figure 21:  Application of eye drop vaccine

Administration of the vaccine via drinking water

Vaccination by placing the live vaccine virus in the drinking water is easier 
than application to individual birds, but it provokes a lower level of immunity 
than eye-drop administration, has less uniform uptake and requires more 
frequent application. The vaccine should be given twice, initially 2-3 weeks 
apart, with re-vaccination at least every 3-4 months.

Amount of water

 � 10 ml/bird at 2 weeks

 � 15-25 ml/bird at 3-8 weeks
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 � 30 ml/bird older

Duration: All of the vaccine should be consumed within 1 hour of being 
mixed.

It is important to:

 � Remove drinking water from the chickens for 1-2 hours before the 
administration of the vaccine.

 � Mix the vaccine with a volume of water that the chickens will be able 
to drink during one hour (usually 5-7 mL of water per bird).

 � Always use fresh and clean water.

 � It is not advisable to:

 � Use metal water receptacles.

 � Use disinfectants to clean water receptacles as they will inactivate the 
vaccine virus.

 � Use treated tap water. If there is only access to treated tap water, it is advisable 
to let the treated tap water stand overnight to allow the chlorine to dissipate, 
or add one teaspoon of powdered milk per 10 liters of water to neutralize the 
effects of the chlorine.

 � Place water receptacles containing vaccine directly in sunlight or in 
hot areas.

 � Allow other animal access to the vaccine. It should be restricted to chickens.

In rural areas, it is best to give the drinking water in the morning just as the 
chickens are released from the chicken house. In areas with abundant surface 
water, chickens find their own source of drinking water and vaccination via 
water is not appropriate.

Administration via injection

Inactivated ND vaccines are administered by intramuscular or subcutaneous 
injection only (in the breast or the leg). Inactivated vaccines should 
be allowed to reach ambient temperature (approximately 28°C) and 
the contents should be well shaken prior to use. If stored in a cool, dark 
location, an inactivated vaccine may retain its activity for 1-2 weeks outside 
a refrigerator.

Inactivated vaccines are more effective in chickens which have previously 
received a living vaccine. Re-vaccination is usually done every 4months.
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Accidental injection into the vaccinator of inactivated vaccines based on 
emulsions formed with mineral oil can cause a serious localized reaction. 
These usually require incision and washing. Expert medical advice should 
be sought at once, and the doctor must be informed that the vaccine was a 
mineral oil emulsion.

Figure 22: Application of vaccine through injection

Vaccination programs of different diseases of chickens

Table 8:  Vaccination programs of different diseases of chickens

§S/N
AGE 

(DAYS)
DISEASE

METHOD OF 
VACCINATION

TYPE OF 
VACCINE

1 1 Marek’s Subcutaneous Marek’s

2 1-10 Newcastle Eye HB1

3 14 Gumboro Water or eye Gumboro

4 21 Newcastle Water or eye or nose Lastota

5 28 Gumboro Water or eye Gumboro

6 42 Salmonella/fowl 
typhoid/ Subcutaneous inactivated

7 56-70 Fowl Cholera Subcutaneous inactivated

7 60 Fowl pox Wing Fowl pox

8 90 Newcastle Water or eye or IM Lasota

9 Every 4 
months Newcastle Water or eye or nose Lasota

a) Sub-cutaneous 
vaccination

b) Intra-muscular 
vaccination
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Demonstration of vaccination applications methods

1. Application of vaccine via water

Amount of water

 � 10 ml/bird at 2 weeks

 � 15-25 ml/bird at 3-8 weeks

 � 30 ml/bird older

Duration: All of the vaccine should be consumed within 1 hour of being 
mixed.

2. Application of Vaccine via injection

Figure 23:  Vaccination application methods

b) Sub-cutaneous 
vaccination

c) Intra-muscular 
vaccination

a) Eye drop vaccine 
application
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UNIT 6:  CHICKEN PRODUCT 
MARKETING AND 
PROFITABILITY ANALYSIS

6.1.  Marketing

The ultimate goal of every poultry farmer is to make great sales at each 
product and unfortunately, a lot of poultry farmers get stuck at this point. 
They spend months raising and feeding birds; and when it is time to sell, 
they do not achieve much results. Not because there is shortage of demand 
for their products; but because they not really paid attention to the sales 
and marketing aspects of their business.

Let us to discuss some of the methods that can use with poultry farmer to 
increase sales and expand their income from poultry business. Some smart 
ideas include-:

Marketing Ideas for selling your poultry birds and eggs fast

1. Bypassing the middlemen: Most poultry farmers rely on middlemen to 
help sell their products. They sell in bulk to other people who in turn sell 
to the consumers. If they want to sell faster, then they should sell both in 
wholesale quantities and resale quantities.They can sell in retail quantities 
if they have own sales outlet. Look for a good location to rent a store and 

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Explain the marketing system of chicken products

 � Explain the merits and de-merits of Koekoek chickens 
regarding to market

 � Explain the cost benefit analysis (business plan) of Koekoek 
chicken production

 � Demonstrate cost-benefit analysis (business plan)
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then use it to stock products from the farm so that in addition to selling to 
wholesalers, they can also sell to retailers.

2. Become a supplier to Hotels and Restaurants: Write a brilliant proposal 
with clearly thought-out incentives that can offer and send it to managers 
of hotels and restaurants. Offer to be their major supplier of poultry meat 
and eggs. Hotels and restaurants always have foods with poultry meat or 
foods made with eggs on their menu and they have to get their eggs from 
somewhere.

Help them to have access to a regular supply of fresh eggs without stress. 
Note that a lot of hotels and restaurants already have people supplying 
them, so you should think of how to outsmart these people by offering 
mouth-watering incentives.

3. Employ Marketers: Marketers for poultry farm can increase sales by more 
than 30%. Just employ some commission-based marketers who would earn 
a certain percentage from the sales they make.

4. Feed Birds well: Yes, this is a marketing idea too. When you feed your 
birds well, they produce big and good quality eggs which are what the 
consumers want. If you want your products to be top choice for consumers, 
then you have to pay attention to the quality of products you generate and 
in poultry farming; that means paying attention to the type of foods you 
feed your birds with because good food equals good eggs and quality meat.

5. Have own Abattoir: Don’t just stop at selling to other companies to 
package; nothing stops you from having your own abattoir too where you 
can package and brand your own products for sales and supply.

6. Advertise your products-: You should also engage in advertising and 
promotions. You don’t buy what you don’t know. People mostly buy products 
they know or have heard about and when you advertise your products, it 
helps to increase awareness and subsequently, demand for your products.

7. Collect marketinformation: Another way by which you can increase sales 
of your poultry products is by collecting market information regularly. When 
you do so, you would be able to have a clear idea of what your customer’s 
want, areas where there is insufficient supply of products and things you 
can do to improve the quality of products you offer your customers.

8. Try home delivery services: Home delivery services work too. This is 
because a lot of people are often too busy to make trips to the grocery 
store and then a lot of people love their eggs fresh. Take advantage of this 
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to offer home delivery services to people who prefer to buy fresh eggs or 
people who find it easier to order for stuffs from the comfort of their home. 
You could also serve senior citizens, the physically challenged or sick people 
who cannot make trips to grocery stores to buy meat and eggs.

9. Use Attractive Packaging: When designing packaging materials for your 
poultry products, you must ensure that it is attractive and stands out from 
every other product in the market. Good packaging can attract more buyers.

Another thing you must know is that people look now out for nutritional 
information when they buy food items. So, you should consider adding 
some information about your products like calorie contents, protein, 
vitamins and all other information that health conscious people would 
want to know about

6.2.  Koekoek chickens marketing

Koekoek chickens (both male and females) are dual purpose barred black 
and white color with higher body weight and egg production compared to 
the local chickens. However, the social behaviors of most Ethiopian-Tigrians 
have color preference for meat than eggs and they do not prefer black 
except for medicinal purposes.

Regarding color preference at the market for Koekoek chickens, they have 
low preference compared to the red breeds but due to its high body weight 
some urban people can prefer them with reduced price or they can be used 
for processing and packaging purpose. Therefore, producers are advised 
to rear females for their higher egg production especially in the rural areas 
since eggs do not have marketing problem.

6.3. Economic profitability of Koekoek chicken 
production (business plan)

Taking the fixed asset into consideration during starting (the drinker, feeder, 
housing and medicines) and they can be prepared from local materials, let’s 
try to analyze the cost of chicks, feed and the income from sale of eggs and 
chickens.

Example: a farmer wants to produce 50 Koekoek chickens. So what is the 
cost benefit analysis of poultry farming? A simple calculation method
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Table 10:  Cost benefit analysis of Koekoek chicken producers with the 
supplementation of 50% their feed requirement (having 50 
female chicks)

ACTIVITY
REQUIREMENT 

(G)
PRICE TOTAL EXPENSE

Expenses

Price of chicks (birr/chick) 59 50*59birr=2950 birr

Feed requirement of chicks/day 34

Price of starter feed (birr/qt) 1334
=34g*50*60days=1.02qt

=1.02qt*1334=1360.68 
birr

Feed requirement of pullet/day 78

Price of pullet feed/qt 1400
78g*90days*50pullets=3.51qt

total=3.51qt*1400=4,914 birr

Feed requirement of hen/day 123

Price/qt 1400
123g*365*50=22.45qt

total= 
22.45*1400birr=3,1430

Income

Sale of eggs
A hen can lay 200eggs/year; therefore,

Total egg production=50 hen*200eggs=10,000eggs

Price of egg=3.5 birr/egg

Total sale of income from sale of eggs=3.5*10,000=35,000 birr

Sale of chickens
Price/hen= 150 birr

Total sale of chickens= 150*50=7,500 birr

Total expense = cost of (chick + starter feed + pullet feed + layer feed)

 =2,950+ (1,346+4,900+31,430)/2= 21,788 birr (the chickens are semi-scavenging)

Total income= sale of egg + sale of chickens

 = 35,000+7,500= 42,500 birr

Net profit= income – total expense

 = 42,500 - 21,788=20,712 birr

Monthly income of the producers=20,712 divided by one year

 20,712/12=1726 birr
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Demonstration of business plan in Koekoek chicken production

 � Listing and calculating expenses

  House construction

  Price of chickens

  Cost of feed

  Cost of materials (feeder, drinker, hygienic materials etc.)

 � Listing and calculating income

  Sale of eggs

  Sale of chickens

  Sale of fertilizer

Calculate the profitability of Koekoek chicken production





TECHNICAL MANUAL FOR SMS

57

UNIT 7:  INTEGRATING GENDER, 
NUTRITION AND CLIMATE 
SMART AGRICULTURE 
APPROACH IN KOEKOEK 
CHICKEN PRODUCTION

7.1. Gender

7.1.1. Gender and sex

Gender and sex are not the same. Sex refers to the biological attributes of 
men and women; these attributes are universal and cannot be changed. 
Gender refers to social, behavioral and culturally specific characteristics 
defining the behavior of women and men, boys and girls, and the 
relationship between them.

Gender roles, status and relations vary from place to place (countries, 
regions, and villages), groups (class, ethnicity, religion, etc.), generations 
and stages of the life cycle of individuals. Gender is, thus, not about woman 
or man but about the relationship between them.

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Describe basic concept of gender and sex

 � Explain about the ideas on gender role and division of labor 
among the household members/men and women and how 
it relates to Koekoek production and to decision making

 � Understand the concept of gender mainstreaming and 
ways of incorporating it to agricultural production and 
nutrition interventions

 � To explain the gender sensitive value chain
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7.1.2.  Gender Equity

Gender equity is the process of being fair to women and men – such as 
equitable allocation of resources and opportunities. Equity can be seen to 
be the means and equality as the end. Equity contributes to equality.

7.1.3.  Gender Equality

Gender equality does not mean that there should be an equal number of 
boys and girls or women and men in all activities. Gender equality means 
that women, men, boys and girls have equal opportunities, resources, 
rights and access to goods and services. Gender equality also means 
equal opportunities and equal responsibilities in sharing workloads and 
energy expended within individual capability in caring for families and 
communities (UNFPA 2008).

Gender equality means when women and men enjoy equal rights, 
opportunities and entitlements in civil and political life. It means that 
women and men, girls and boys benefit equal opportunities, resources, 
rights and access to goods and services.

Promoting gender equality in economic activities and resource allocation 
has significant impact on the implementation of nutrition programs taking 
into account the social, economic and biological differences between men 
and women and addressing barriers to improved nutrition requires taking 
into consideration the social, economic and biological differences between 
men and women and addressing the inequalities which are barriers to good 
nutrition.

7.1.4.  Gender Relations

Usually, the relations between women and men are based on unequal 
power. Women’s and men’s gender are not only different, they are often 
unequal in power, weight and value. The relations between men and 
women, boys and girls vary in different cultures. Some are more empowering 
than others. Some provide women and girls equal opportunities with men 
and boys to education, health services and gainful employment. These 
relations determine women’s and men’s access to and control over material 
resources and benefits. Since these relations are socially constructed, they 
can be changed. Ensuring that women have the same access to productive 
resources as men and improving the gender inequalities can significantly 
improves nutrition and well-being for the entire household.
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7.1.5.  Gender Sensitivity

Gender sensitivity is being aware of the differences between women’s 
and men’s needs, roles, responsibilities and constraints and seeking out 
opportunities and mechanisms to include and actively involve women 
as well as men in all activities. It requires redressing the existing gender 
inequalities by addressing gender norms, roles and access to resources as 
necessary to reach the project goal.

7.1.6.  Gender Responsive

Gender responsive refers to an awareness of gender concepts, disparities 
and their causes, and takes action to address and overcome gender-based 
inequalities.

7.1.7.  Gender Roles and division of labor in the 
household

Gender roles are the roles both women and men are expected to fulfill 
in the society as defined by the virtue of being female or male. Men and 
women get messages about their role and division of labor from family, 
schools, media and society at large. Gender roles show society’s rule for 
how men and women are supposed to behave. These rules are sometimes 
called gender norms. They dictate what normal is for men and women to 
think, feel and act.

Both men and women play multiple roles in society. These roles can be 
broadly categorized into:

1. Productive roles: Productive roles are: tasks which contribute to the 
economic welfare of the household through production of goods. Women’s 
role as producers is usually undermined and undervalued. To minimize this 
problem poultry production is one the best suitable agricultural activity 
that can be performed easily around the home and that is empowering 
women farmers by expanding their increased income earning opportunity. 
It is also preferred activity to participate every house hold member to 
support women both in managing the business and in decision making 
power to their income. From the poultry breeds Koekoek is selected by its 
double benefits(Egg and meat) products.

2. Reproductive roles: Activities performed for reproduction and caring 
for the household, water and fuel/wood collection, child care, health care, 
washing, cleaning, etc.
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3. Community management or socio-cultural activities: Activities primarily 
carried out by men and women to ensure the co-existence of themselves as 
well as their family in their social environment. Examples of such activities 
include ‘idir’, mutual help among neighbors/relatives, community groups, 
etc. which boosts their social capital (FEMNET 2006).

Men usually focus on productive roles and play their multiple roles 
sequentially. Women, in contrast to men, must play their roles simultaneously 
and balance their time between all of them. These facts show that women 
are overburdened with triple roles and the probability that they face time-
related constraints in providing adequate care for the children and seeking 
health care.

7.1.8.  Gender mainstreaming and livelihood programs

Gender mainstreaming is an approach for achieving gender equality 
involving and ensuring that gender perspectives and gender equality are 
central to policy development, research, advocacy, dialogue, legislation, 
resource allocation, planning, implementation and monitoring of programs 
and projects.

Gender mainstreaming is a process of assessing the implications for men 
and women, of any planned activities including legislation, policies and 
programs, in all areas as well as at all levels (UN 1997). It involves deliberate 
actions to ensure that the experiences, expectations, needs and concerns of 
men and women are integrated in decision making, planning, programming 
and budgeting, monitoring and evaluation of policies and programs. Men, 
women boys and girls have distinct roles in agriculture and livelihood 
production, income generation or household activities.

They also face specific constraints. Understanding and taking into account 
these different roles helps to ensure that projects do not reinforce or 
exacerbate gender inequality or power imbalances. If constraints are not 
identified, strategies cannot be developed to overcome them.

Key steps in gender mainstreaming

In order to mainstream gender equality in development cooperation 
programs and related activities a number of steps are essential:

 � Statistics disaggregated by sex and qualitative information on the 
situation of women and men must be obtained for the population in 
question.
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 � A gender analysis should be conducted with regard to the gendered 
division of labor, access to and control over material and non-material 
resources, the legal basis for gender equality/inequality; and the 
culture, attitudes and stereotypes which affect all preceding issues; 
whether or not the planned activity will contribute to or challenge 
existing inequalities and whether there are any gender issues that 
have not been addressed.

 �  Both women and men experts, DAs and beneficiary farmers should 
participate the in this activity in their respective level. This activity 
supports gender planning and implementing process by providing 
accurate and reliable information about the ongoing agricultural 
interventions

 � During the identification and formulation phases, gender analysis 
contributes to the identification of entry points for actions that will 
be needed in order to meet gender equality objectives. A gender-
sensitive monitoring and evaluation system should also be in place 
from the design phase onwards, including the establishment of 
indicators to measure the extent to which gender equality objectives 
are met and changes in gender relations achieved.

7.1.9.  Gender responsive budgeting

 � Gender responsive budgets or gender budgets entail a breakdown 
of the government budget according to its impact on women and 
men, boys and girls. Gender responsive budgeting is neither separate 
budget for women or for neither men nor allocating 50% for men 
and 50% for women. Rather it is the actual budgets that are planned, 
approved, implemented, monitored and audited in gender sensitive 
manner.

7.1.10. Koekoek chicken value chain

The involvement of women in poultry production has a veritable/absolute 
way for poverty reduction in the country, in the region and households 
level. It also brings to light the entrepreneurship potentials of women in 
Koekoek production.

Studies conducted in the agricultural development interventions show that 
women are playing great role in the whole agricultural production activities 
in general and poultry production in particular. This includes: Preparing 
adequate inputs like poultry feed, chicken of productive age, housing 
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and housing materials, disinfectants and labor. They also participate and 
manage the whole production process of chicken from input supply up to 
consumption.

Marketing and transporting of the chicken and eggs are mostly carried 
out by women and female children. Women also handle the health and 
sanitation activities of poultry production.

This creates burden of work load and health effects to women and female 
children. In this case men and male children and adults have to support 
them in child care and the poultry production process by introducing the 
improved breeds and new technologies which can increase their income 
to tackle the food insecurity problem. This gives big opportunity to sell and 
decide on the income from the poultry production.

Below are the key issues being considered in agriculture and nutrition?

1. Equal access to land and other resources such as credit and other 
support services

2. Gender differences in roles and activities

3. Gender and agriculture extension services

4. Women’s empowerment and equal access to decision making

The following are some tips in identifying ways to integrate gender concerns 
in agriculture and nutrition interventions:

 � Understand the roles of men and women, boys and girls in the 
household reproductive and productive systems (division of labor, 
workload and time allocation, resource control. etc.) and anticipate 
how the project might affect them. Poultry production is one of the 
best appropriate agricultural production activities that can fulfill the 
requirements to the above aspects of gender equality.

 � Involve and empower both men and women equally in addressing 
nutrition problems in the community. Focusing on women only as 
victims, may instigate negative outcomes, such as inciting jealousy 
among men, turning away men from nutrition issues and actions 
resulting in the stigmatization of nutrition activities as ―women’s 
business.

 � Acknowledge and enhance the key roles of women in the production, 
storage and preparation of food by providing training and nutrition 
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education to empower their ability to offer healthy diets for their 
families through homestead gardening.

 � Acknowledge and promote the role of men in improving nutrition for 
their families. Engage men as partners, as care givers and as agents of 
positive change.

 � Use Farmer training centers to practically demonstrate gender and 
nutrition-sensitive interventions as complementary to other health-
based nutrition interventions.

 � Consult and include men and women in community meetings, 
demonstrations at field level and monitoring & evaluation of nutrition 
interventions.

 � Educate men and women on good fatherhood and motherhood 
practices, breastfeeding, complementary feeding and other nutrition 
matters.

 � Incorporate gender awareness as part of the community awareness 
sessions and campaigns on health and nutrition matters.

7.2. Nutrition

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Explain the basic concepts of nutrition

 � Discuss the inter-relationship between agriculture and 
nutrition

 � Explain thae agriculture-nutrition impact pathways

 � Describe the conceptual pathways between agriculture 
and nutrition

 � Discuss the three pathways (food production, agricultural 
income, and women’s empowerment) for Koekoek 
production

 � Describe the nutritional value of animal source foods
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7.2.1. Basic Concepts of Nutrition, Food and Nutrition 
Security

Food: is any substance plant or animal based which is consumed to provide 
nutritional support to our body. It is usually of plant or animal origin.

Nutrition:is a discipline, concerned with the accessibility and use of nutrient 
foods for life, health, growth, development, and well-being. Nutrition is 
thus, a function of the food taking in relation to the body’s dietary needs. 
Good nutrition is related to improved infant, child and maternal health, 
stronger immune systems, safer pregnancy, child birth and lower risk of 
chronic diseases and longevity.

Nutrients:arecomponents in foods that an organism uses to survive and 
grow. There are two types of nutrients: Macronutrients and Micronutrients.

 � Macronutrients provide the bulk energy an organism’s metabolic 
system needs to function. It includes carbohydrates, proteins and fats.

 � Micronutrients are vitamins and minerals found in foods which are 
required by our body in small amounts but are vital to development, 
disease prevention, and wellbeing.

Nutritional requirements refer to the different nutrients required by the 
body for energy, growth and repair, as well as protection from disease. 
Nutritional requirements differ according to age, gender, physical activity, 
height, weight, and health status of the individual.

Wasting or thinness

It is an indicator of acute (short-term) malnutrition. Wasting is usually the 
result of recent food insecurity, infection or acute illness such as diarrhea. 
Measurements of wasting or thinness are often used to assess the severity 
of an emergency Food is any substance plant or animal based which is 
consumed to provide nutritional support to our body. It is usually of plant 
or animal origin situation, with severe wasting often being linked to the 
death of a child.

Stunting or shortness

It is an indicator of chronic (long-term) malnutrition. It’s often associated 
with poor development during childhood and is one of the harmful effects 
of poverty. Stunting is commonly used as an indicator for development, as 
it is strongly associated with poverty.
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Underweight

It is a useful indicator when examining nutritional trends. It is the indicator 
used to monitor the Millennium Development Goal (MDG) of ending 
hunger, with a target of halving the prevalence of underweight children 
and adults by 2015.

7.2.2.  Inter-relationship between agriculture and 
nutrition

Agriculture is the main source of food and income in Ethiopia. Smallholder 
farms are responsible for about 90 % of the food production in the country. 
The main role of agriculture in improvement of nutrition is through 
improving access to adequate, safe and nutritious foods.

Poor agricultural production can lead to poor harvest and food insecurity. 
Food insecurity leads to under-nutrition which negatively affects agricultural 
productivity, socio-economic development, educational performance, 
and community health. Poor nutritional status among farmers can lead to 
reduced agricultural productivity, a decline in household income and food 
insecurity.

7.2.3.  Dietary Diversity- What It Means and Why it is 
Important?

Foods are combinations of nutrients, and naturally contain a lot of one 
nutrient and less of other. Foods are hence grouped according to the nutrient 
they contain in abundance. After six months of exclusive breastfeeding, 
the intake of food from different group including animal-source food for 
children is of special importanceNutritionis the intake of food in relation to 
the body’s dietary need.

Nutritional requirements refer to the different nutrients required by the 
body for energy, growth and repair, as well as protection from disease. 
Nutritional requirements differ according to age, gender, physical activity, 
height, weight, and health status of the individual.

Although most foods are mixtures of nutrients, many of them contain a lot 
of one nutrient and less of the other nutrients. Foods are often grouped 
according to the nutrient that they contain in abundance. According to 
the major nutrients they contain, food groups are divided in to six groups: 
These are:staples, legumes and nuts, vegetables, animal source foods, oil / 
fats and fruits.
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The six different types of nutrients:

1. Carbohydrates – are the main source of energy for our body. Cereal, 
grains, roots and tubers are the main source of carbohydrates.

2. Proteins - are the building blocks of the body tissue and can also serve 
as a energy source. Meat, egg, poultry, milk, fish and legumes are main 
source of protein.

3. Fats - give the body energy and help the body absorb vitamins. Fats 
have twice as many calories as proteins or carbohydrates. Butter, fats, 
oils, fruits such as avocado, nuts and soybeans are good source of fat.

4. Vitamins – are essential for normal growth and health. They are required 
in small quantities every day. Most vegetables and fruits are good 
source of vitamins.

5. Minerals – are nutrients such as iron, calcium, iodine, zinc and 
magnesium that are important for normal body growth and health. 
Animal (milk, meat, fish etc) and plant food sources (vegetables, fruits 
whole grains etc) provide the important minerals.

6. Water - is needed for our body functions, including maintaining the 
health and integrity of every cell in the body.

The six food groups:

Figure 23: The six food groups

(Source: Ruel 2003)
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Dietary diversity is defined as the number of individual food items or food 
groups consumed over a given period of time (Ruel 2003). It can be measured 
at the household or individual level with the use of a questionnaire. Most 
often it is measured by counting the number of food groups rather than 
food items consumed. At the household level, dietary diversity is usually 
considered as a measure of access to food, (e.g., of households’ capacity 
to access costly food groups), while at individual level it reflects dietary 
quality, mainly micronutrient adequacy of the diet.

In most parts of Ethiopia, fruits, vegetables and animal foods are not 
commonly consumed for different reasons. As these food groups are 
important sources of protein, vitamins and minerals, it is advisable that 
they are consumed as much as possible. Children, particularly under 2 
years, should have priority in the absence of adequate access to such food 
groups.

In Ethiopia, it is recommended that children should consume at least 4 of 
the six food groups every day. All the six food groups are important and 
should be eaten to complement each other in increasing dietary intake and 
utilization of various nutrients by the body.

Seasonal variation dictates various types of foods to be available at a certain 
time of the year in various agro-ecologies. Knowing this helps individual 
households plan ahead on how to diversify their meal, depending on 
the availability of various food groups in different seasons. Therefore, it is 
advisable to prepare crop calendar for each area and help households plan 
what crops to grow and livestock to raise or locally purchase in the different 
months of the year.

7.2.4.  Agriculture-Nutrition Impact Pathways

Agricultural development through increased access to diversified foods 
is one of the main contributing factors for nutrition security. Three main 
pathways are identified through which agricultural interventions impact 
nutritional outcomes and described as follows.

7.2.5.  Agricultural production for own consumption

This pathway refers to subsistence-oriented food production for the 
household’s own consumption. Plant and animal source foods produced 
at small scale levels increases access to household foods better than 
commercial farms which in most of the times sales the products for local 
and international markets.
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Therefore, Experts should promote, design and implement interventions 
that increase food production for own consumptions. Home gardens, 
poultry production for egg and meat, and rearing of small ruminants are 
good examples of these kinds of interventions at household levels.

7.2.6.  Agricultural production for increased household 
income

 It refers to agricultural production oriented for sale of products in markets 
mainly to earn income for the household including purchase of nutritious 
food. Experts should identify the food items (food groups) that are not 
produced by households in the community and promote the purchase 
of these foods in the markets from the incomes obtained from sale of 
the agricultural products. Therefore, agriculture experts should maximize 
the effectiveness of this pathway through nutrition social and behavioral 
change (SBC) interventions and strengthening market linkages.

7.2.7.  Agricultural programs that promote empowerment 
of women

Agricultural interventions intended to ensure empowerment of women 
as agents instrumental to improvement of household food security and 
nutritional outcomes. Women tend to invest in their children’s nutrition, 
health and well-being. The income and resources that women control 
yield disproportionately strong effects on health and nutrition outcomes 
generally.

Women who are reached by agricultural and nutrition programs appear to 
be effective at delivering improved nutrition outcomes. These characteristic 
makes women natural priorities for agricultural programs that aim at 
improving nutrition. However, these programs must take in to consideration 
the women’s time and resource constraints. Development agents should 
take caution to avoid programs that can harm women time and resources, 
and the nutrition of themselves and of their children.

7.2.8.  Animal source foods and nutrition

Animals and animal products make important contribution to human 
nutrition. Animal source foods are high in nutritional value. Consumption 
of animal products thus improves the diets of families and is effective in 
addressing under-nutrition.
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7.2.8.1. Nutritional value of animal source foods

Animal source foods (ASFs) provide micronutrients that are difficult to 
obtain in adequate quantities from plant source foods alone. Animal source 
foods are rich sources of nutrients, and relatively small amounts of these 
foods added to a plant-based food, can substantially increase nutrient 
adequacy. Inclusion of ASF in diets is an important food-based approach 
for improving nutritional status of community.

Animal source foods are rich in protein, energy and excellent source of 
selected micronutrients (easily absorbable iron, zinc, calcium, vitamin A, 
vitamin B12, various essential amino-acids, omega-3 fatty acid and iodine). 
Consumption of at least one type of animal source food once a day helps 
our body to get essential nutrients.

Poultry products

Poultry products contribute to improved human nutrition and food security. 
It is source of high quality protein in the form of eggs and meat. Eggs also 
contain vitamins A, D, E, K and the B-complex.

Table11:  Nutritional composition of poultry products (eggs and meat) 
(per 100g of edible portion)
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Chicken Meat

Raw 136 20.6 10 0 1.2 1 1 1

Cooked 285 26.9 39 0 1.4 1.8 6 1

Eggs

Egg, Raw 139 12.1 207 0 2.4 1.3 1 1

Egg, Hardboiled 155 12.58 149 0 1.19 1.05  $ 
2.50 5 1

Animal source foods are highly bio-available and contribute for better 
nutrition. Small amounts of ASF added to plant-based foods substantially 
increase nutrient density. Poultry production is one of the animal source 
food groups that is practiced by small holder farmers and mostly ran by 
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women. Poultry production is selected for its nutritional security. If it is 
managed properly according to the required standard, it can be upgraded 
to good entrepreneurship which greatly supporting to household food and 
nutrition security.

Koekoek chicken breed is selected for its double egg and meat source food. 
These help the child to grow, have strong bones and be healthy. Poultry 
meat is also preferred by its taste and digestibility softness.

Koekoek breed is one of the best animal protein source foods that are 
easily managed by small holder farmers(both men and women) and it can 
be consumed by the family from own production at needy time. It is also 
better income source for the small farmer households which can be spent 
on the other foods to supplement the nutritional requirement of the family.
The additional income from the surplus production of the Koekoek chicken 
could be also spent on non-food necessities of the family.

Koekoek rearing is also one of the best means to empower women by 
creating a means of self-controlled income mostly spent on directly to 
improve nutritional status of the family in particular and to community at 
large.

The Koekoek value chain

The Koekoek value chain starts from allocating inputs/ resources for its 
production and management to the food preparation, transporting and 
postharvest handling of the egg and selling/marketing of both the chicken 
and egg produced Women engaged in poultry production are gaining 
additional income in their local markets. Most of the poultry rearing are 
implement by women, girls and in some cases by children boys. Poultry 
food preparation is mostly the task of women and consumes a lot of time 
and energy addition work load to them.

Even if the cultural habits and norms do not allow men to be engaged in the 
above actives’, both women and men have to share these responsibilities to 
improve the household food and nutrition security at all times of the year. 
This allocates her free time to participate in other agricultural activities and 
she becomes more empowered. Furthermore, men have equally share on 
the farm and home activities to grow fast and more food secured.
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7.3. Climate Smart Agriculture

7.3.1.  Basic concepts of climate Smart Agriculture:

The FAO has defined climate-smart agriculture is one that ‘sustainably 
increases productivity, enhances resilience (adaptation), reduces/removes 
greenhouse gases (mitigation) and enhances achievement of national food 
security and development goals’.

7.3.2. Poultry Production and Climate Change

The production of livestock generates greenhouse gas (GHG) emissions, 
including carbon dioxide (CO2), nitrous oxide (N2O) and methane (CH4). 
When animals respire they produce CO2. Methane is produced during 
enteric fermentation in the animal’s digestive tract and is released into the 
atmosphere. Manure can produce CO2, N2O and CH4 from microbial activity 
during storage and following land application (manure management and 
land application of manure).

When viewed in a life-cycle analysis, the GHG emissions from the production 
of crops used to feed livestock and poultry as well as fossil fuel consumption 
during the rearing of livestock and poultry should also be considered.

Increases in greenhouse gas levels in the atmosphere have been linked to 
global climate change. As the public has become more concerned with 
global climate change, they have sought information on the environmental 
footprint of various products, including food. Because poultry have lower 
GHG emissions due to their lower enteric methane production rates than 
ruminant livestock species, many consider poultry to have an environmental 
advantage compared to many other animal protein sources (Verge et al 
2009).

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Explain the positive and negative impacts of Koekoek 
chicken production to the climate or environment

 � Explain the mitigation measures of negative impacts of 
Koekoek chicken production
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The contribution of livestock and poultry production to GHG emissions has 
been estimated and reported by various groups. The estimated magnitude 
of GHG emissions from livestock production varies by how the estimates 
are made (i.e. which gases and source types are considered), with the 
spatial area being considered in the estimates (i.e. for a specific region, 
country or for the entire world), and on how much of the production cycle 
is considered (i.e. livestock production cycle only, or full life-cycle analysis 
considering emissions from crop production and fossil fuel use).

The Food and Agricultural Organization of the United Nations (FAO 
report, Livestock’s Long Shadow, a life-cycle assessment of the global 
environmental impact of livestock production), estimates that livestock 
production is responsible for 18% of all anthropogenic GHG emissions in 
the world (FAO etal 2007). This report considers emissions of CO2, N2O and 
CH4 from enteric fermentation, manure management, land application of 
manure, and also from deforestation that the FAO associates with livestock 
production in developing countries.

The life-cycle analysis methodology used by the FAO has been questioned 
by other scientists involved in GHG emission quantification. Specifically, 
some have questioned the GHG contribution from deforestation. Also it 
has been suggested that the life-cycle analysis for livestock emissions was 
more complete, and therefore reported more emissions than the analysis 
for other sectors, such as transportation, that were used to derive the total 
GHG emissions in the FAO analysis (Piteskyet al 2009).

Emissions of GHG from manure storage, treatment and land application are 
generated by microbial activity. Emissions of CH4 occur under anaerobic 
conditions, while N2O emissions occur when alternating aerobic and 
anaerobic conditions exist. To reduce the uncertainty of GHG emissions 
inventories, additional and higher quality GHG emissions data is needed. 
Additionally, more data on the impact of different manure storage, treatment 
and land application systems is needed to better identify potential GHG 
mitigation opportunities related to manure management. Additional 
manure management emissions data is especially needed for N2O.

In addition to improved GHG emissions data for inventory purposes, 
research to identify practical and cost effective GHG mitigation options 
is also needed. While it is recognized that some current manure best 
management practices (such as bio-filters for odor control, vegetated 
treatment systems for manure run-off control, and permeable manure 
storage covers) may actually increase GHG emissions associated with 
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manure management systems, and other best management practices 
(such as sub-surface manure injection) can decrease GHG emissions, the 
overall potential of these systems to impact GHG emissions from animal 
agriculture has not been well defined at this time.

7.3.3.  Impact of climate change on egg and meat 
production in poultry (chickens)

The thermoregulation characteristics of poultry differ to some extent from 
those of mammals due to their high rate of metabolism associated with 
more intensive heat production and low heat dissipation capacity caused 
by their feathers and lack of sweat glands. Above 30 °C the feed and energy 
intake declines to such an extent that birds are no more able to compensate 
for it, production declines rapidly and the rate of mortality increases. 
Several studies reported that high ambient temperatures decrease the 
digestibility of nutrients in poultry which might be due to reduced activity 
of trypsin, chymotrypsin and amylase. Consequently, the lower and by 
most insufficient nutrient supply limits egg production, egg mass and shell 
quality of egg in layers, and the growth rate in broilers.

7.3.4. Greenhouse gas emissions from poultry production

Greenhouse gas emissions are generated from poultry housing areas, 
manure storage, manure treatment and manure land application from 
both meat and egg poultry production operations. The Intergovernmental 
Panel on Climate Change (IPPC) GHG emissions methodologies include 
emissions from both meat and egg production systems. Categories include 
confined broiler chickens, ducks and turkeys and free range chicken and 
turkey systems for meat production. The IPPC inventories include dry and 
wet manure management confinement layer systems as well as free range 
chicken systems for egg production (Dong et al 2006).

The majority of GHG emissions data available to date is for broiler and layer 
operations, although some data can also be found for turkey, duck and goose 
production systems as well. Many studies report emissions on an average 
bird mass. However, because meat poultry are gaining weight throughout 
the grow-out cycle it is more appropriate to use emission factors for a bird 
produced basis than to use average bird weight to estimate emissions.

Emissions of CO2, N2O and CH4 can be released from animal housing 
areas. While bird respiration and manure produces CO2 emissions, the 
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current IPCC Guidelines for National Greenhouse Gas Inventories do not 
consider CO2 generated by livestock or poultry to be a source of emissions 
that should be included in GHG inventories. These CO2 emissions are not 
considered in GHG emission inventories because they are assumed to be 
zero on a net annual basis.

It is assumed that the CO2 generated by livestock and poultry respiration 
and manure storage and handling will be photosynthesized by crops and 
plants used as animal feed in the annual production cycle and as such does 
not contribute to increasing GHG concentrations in the atmosphere over the 
long term. As such, GHG emissions inventories based on IPCC methodology 
do not include CO2 emissions from livestock or poultry respiration or 
manure. Methane can also be produced directly by poultry through enteric 
fermentation. Methane emissions from enteric fermentation from poultry 
are many times considered negligible and not included in poultry GHG 
emission inventories.

The IPPC GHG emission calculation methodologies for example, do not have 
an enteric CH4 emission factor for poultry. While significantly less enteric 
CH4 are generated from poultry compared to ruminant livestock, poultry 
do produce some enteric CH4 emissions. Wang and Haung reported enteric 
CH4 and N2O emissions from commercial broiler chickens, Taiwan country 
chickens and White Roman Geese based on respiration chamber studies 
(Wang and Haung 2005).

Dunkley shows that on an annual per animal basis, dairy cattle emit about 
475 times more enteric methane than poultry (Dunkley 2011). Adjusted 
for body mass assuming a 680 kg (1500 lb.) dairy cow and a 2.27 kg (5 lb.) 
chicken, the enteric CH4 emission values presented by Dunkley for poultry 
are approximately 2.7 times greater than those reported by Wang and 
Haung for broiler chickens (Wang and Haung 2005).

Since CO2 from respiration and manure management and enteric CH4 and 
N2O are typically not reported in GHG emission inventories for poultry, the 
storage and handling of poultry manure represents the sources of N2O 
and CH4 emissions associated directly with the poultry production system. 
Also, the combustion of fossil fuels for winter heating in confined meat and 
egg production systems represents a source of CO2 emissions that should 
be included in GHG inventories associated with poultry production.

Similarly, in a complete life-cycle analysis, GHG emissions from cropping 
systems used to produce poultry feed would be considered as well. Few 
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GHG emission studies take a comprehensive approach and consider all 
of these sources. One study that does consider the complete production 
system is one conducted by Verge et al(2009) for the Canadian poultry 
industry. The study considered all aspects of commercial Canadian poultry 
production (broilers, layers and turkeys for meat production and layers for 
egg production). The study considered the full production cycle including 
crop production and fossil fuel heating. The study found that the primary 
contributor to GHG emissions was N2O emissions from crop production 
systems associated with growing poultry feed, with crop and manure N2O 
emissions representing 57%of the total GHG emissions.

7.3.5. Mitigation of greenhouse emissions from poultry 
production

Poultry production GHG mitigation opportunities can be classified into 
categories relating to poultry feed crop production, bird housing heating 
and manure management. Because the largest proportion of GHG emissions 
associated with poultry production come from the production of crops for 
poultry feed, the greatest opportunity to reduce emissions is within this 
sector. Greenhouse gas emissions in the form of CO2, N2O and CH4are 
produced from the manufacture of nitrogen fertilizer and from nitrogen 
conversion in the soil during the feed crop production cycle. The reduction 
of nitrogen addition to the soil through various methods is one possible 
mitigation strategy.

This could be achieved by selecting cropping and management systems 
that increase nitrogen efficiency in poultry feed production. Possible 
options to increase nitrogen efficiency include using feed crops with that 
require less nitrogen per unit of yield compared to traditional poultry feed 
crops or tillage or crop management methods that reduce crop nitrogen 
requirements.

Typical commercial poultry production systems require auxiliary heating 
in many production locations. The use of fossil fuels to heat poultry houses 
generates GHG emissions. The use of fossil fuels represents the second 
largest source of GHG emissions for poultry production systems in climates 
where heating is required. Fossil fuel use can be reduced by adopting 
conservation measures that reduce house heating requirements and by 
replacing fossil fuels with alternative, renewable fuels.

Conservation methods include the use of high efficiency lighting systems, 
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improved ventilation management, selecting and maintaining high 
efficiency exhaust fans and improved building insulation. The replacement 
of fossil fuels with renewable fuels such as wind, solar, biomass, energy 
crops, the combustion of poultry broiler litter, or other manures, and CH4 
produced from manure (bio-gas), can provide a direct reduction in GHG 
emissions.

Mitigation of manure GHG emissions represents the smallest opportunity 
to reduce emissions compared to other contributing areas. Mitigation 
options involve the selection of manure management options that reduce 
the formation of N2O. The production of N2O in manure management 
systems requires anaerobic conditions. As such, maintaining aerobic 
conditions during manure storage by keeping manure dry and reducing 
manure storage time can help reduce N2O emissions.
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