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Abstract 
This article reviews the broodiness characteristic of African indigenous chickens (AIC) and their 
comparative reproductive performances with exotic and crossbred birds. Indigenous chicken is 
innately endowed with excellent brooding characteristics, distinguishing them from exotic chickens. 
Their contribution to the socio-economic and socio-cultural development of the African rural 
community cannot be overlooked. It was discovered that 90% of local farmers who reared indigenous 
chicken were predominantly women who kept them mainly as a source of income and sacrifice. The 
average duration for brooding by indigenous chicken is 21 to 23 days. Naked Neck, Frizzle Feather 
and White Leghorn require an average of 124 days to lay their first egg, whereas local breeds like 
Potchefstroom Koekoek, Venda and Ovambo require an average of 137 days. On average, indigenous 
hens lay 4 to 14 eggs per clutch and have 2 to 4 clutches per year with an average of 40 to 80 eggs 
per hen per year. However, their genetic potential for egg production is about 125 eggs, with a 
hatchability percentage of 80%. Mortality has been the major factor that compromises the 
sustainability of chicken production, which results from a lack of good mothering ability, poor 
nutrition, lack of proper shelter, inadequate health control and predators. 
 

Keywords: Indigenous chickens, hatching, broodiness, reproductive performance, Africa 

 

Introduction 
Cunningham (2009) defines broodiness, also 

known as incubation behaviour, as a condition 
when laying hens break their egg-laying cycle 

to set and marshal their behavioural and 

physiological resources to support the 
incubation and hatching of their chicks. 

Broodiness is a sex-linked behavioural trait as 
it is often associated with females in most 

breeds of domestic poultry; however, males of 

some bird species, as well as some non-avian 
animals, exhibit broodiness (Kumar Sarkar, 

2022). Okeno et al. (2012) define broodiness 
as when a hen incubates and raises her chicks 

until they are weaned. 

 
In poultry, an increase in body temperature, 

reduced water and food ingestion, frequent 
clutch occupancy, egg retrieval and spinning, 

defensive or aggressive behaviour, and egg 
production cessation are characteristics often 

associated with broodiness (Jiang et al., 2010; 

Romanov, 2001). Most avian species, 
predominantly indigenous chicken breeds, 

exhibit broodiness with an average duration of 

20 days (Jiang et al., 2010). With this, studies 
have identified broodiness with a reduction in 

egg production due to the laying cessation and 
reduced feed consumption during the period 

of brooding (Iyasere et al., 2019).  

 
Ruscio and Adkins-Regan (2004) reported that 

the brooding trait of a hen is characterised by 
crouching down, fluffing its feathers, and 

allowing its chicks to approach and stay 

beneath its wings. It was further reported that 
birds that do not show brooding behaviour 

actively avoid chicks. Brooding is essential in 
avian species because young birds are unable 

to regulate their body temperature. As a 

result, adequate heat must be provided for the 
first few weeks, with the number of weeks 

depending on the species and the current 
environmental condition.  

 
Characteristic features of a good broody 

hen 

A good brooder bird should be moderately big-
sized with a broad chest, big wigs, clean 

shanks, short legs, clean and in sound health 
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(i.e. free from worms and parasitic diseases 

which can cause irritation and disturbance), 
must have a natural maternal instinct to 

incubate eggs till hatching and foster the 
chicks after hatching, protect the chick from 

predators, should be able to nurture the chicks 

for over 8 weeks before weaning and back to 
lay in approximately 12 – 16 weeks post-

hatching.  
 

Bushra (2012) describes that a good broody 
hen possesses the ability to sit for longer 

periods, usually not less than 3 days, and 

shows aggressiveness and alertness in 
protecting her chicks from manageable 

predators and prey, and the ability to rescue 
them from unseen dangers by signalling the 

chicks to hide. Indigenous chickens are known 

to possess good maternal quality, good sitters, 
hatch their eggs, high fertility and hatchability 

and are thus an important genetic resource 
needed for conservation, utilisation, and 

genetic improvement to future food security 
(Guèye, 2019; Ajibike et al., 2017; Bushra, 

2012; Dana et al., 2010). Conversely, African 

Indigenous chicken has invaluable 
characteristics that are not found in the exotic 

strains, which include excellent mothering 
qualities and the ability (Kyarisiima et al., 
2004). Local breeds can incubate and brood 

naturally (Pedersen et al., 2002). According to 
Kitalyi (1998), small clutch sizes (2 - 10 eggs), 

an inclination to brood, and long pauses 
between consecutive clutches are typical 

characteristics of indigenous chickens.  

 
The importance and socio-economic 

benefits of broodiness 
Survival of chicks is dependent on the 

broodiness of the hen. Controlling the chick’s 
body temperature is one of the paramount 

importance of brooding in Indigenous chickens 

(Molenaar, 2012), as the chicks are unable to 
regulate their body temperature post-

hatching. Sonaiya and Swan (2004) reported 
that broodiness tends to increase the 

survivability of chicks. Mengesha and Tsega 

(2011) indicated that local chicken plays a vital 
role in improving household nutrition, gender 

equity, food security and income generation, 
with women and children being the most 

beneficiaries due to their contribution to the 
production and marketing. To achieve these, a 

good household backyard farmstead must 

maintain optimum production of chicks per 
season. 

 

Factors affecting brooding and hatching 

performance. 
Several factors have been implicated in 

affecting chickens' performance in brooding 
and hatching. 

 

Breed 
One of the criteria in selecting a parent stock 

is the performance record and adaptability of 
the breed to the production environment. 

Studies have revealed that the reproductive 
efficiency of poultry operations is significantly 

influenced by the reproductive performance of 

the cock due to the quality and quantity of 
semen produced, together with the libido and 

siring capacity of cock (Adedokun and 
Sonaiya, 2001). Molekwa and Umesiobi (2009) 

concluded that the Potchefstroom Koekoek 

breed has a higher fertile and hatchability rate 
of set eggs than Naked Neck, Ovambo and 

Venda chickens. 
 

Fayeye et al. (2005) reported that Normal 
feathered chickens have a much higher 

hatchability percentage (56%) than Fulani 

ecotypes, which have a fertility rate of 76%. 
Ajayi and Agaviezor (2016) observed higher 

hatchability in Naked neck hens (73.1%) and 
lower in Normal feathered chickens (58%). In 

addition, he pointed out that the frizzled 

genotype's superiority in terms of hatchability 
might be related to the frizzle gene's increased 

capacity for thermoregulation. Furthermore, 
Peters (2000) found that Normal feathered 

hens laid the highest number of eggs 

compared to exotic, frizzle feathered, and 
Naked Neck hens. 

 
Peters (2000) believed that genotype by 

environment interactions determines the 
performance of any chicken breed. The 

phenotypic expression of any domestic fowl is 

always a result of the interaction between the 
genetic compositions of the bird and the 

environmental factors exhibited in the 
offspring’s reproductive performance. 

Hatchability is believed to be a derivation of 

fertility coupled with the existence of major 
genes and breed/strain differences that 

decrease embryonic livability (Peters et al., 
2004).  

 
Genotypic differences may likely be caused by 

variations in hatchability of different breeds or 

strains of chickens, as Peters et al. (2004) 
concluded that breed and strain variations 

have a significant impact on egg fertility 
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because Normal feathered chickens possessed 

the ability to lay more fertile eggs compared to 
the exotic, frizzled feathered strains and naked 

neck strains respectively. Furthermore, he 
opined that the sire effect accounts for the 

major effect of fertility as a result of the 

semen's quality influencing the cock’s sperm 
cell potency as evidenced by the local strain's 

semen potency favourably influenced by the 
genotype-environment interaction in Normal-

feathered cock compared with the exotic 
strain’s semen potency, which is negatively 

impacted, thus, indirectly affecting its fertility. 

 
Additionally, Ibe (1993) and Ikeobi et al. 
(1996) reported that fertility is influenced by 
sire strain. Furthermore, King`ori (2011) 

reported that the effect of chicken breeds on 

egg hatchability is insignificant and further 
reviewed that light breeds have higher 

hatchability and fertility than heavy breeds. 
Kugonza et al. (2012) concluded that 

crossbred birds generally performed better 
than indigenous breeds. Also, Adekunle (2011) 

found that the percentage hatchability and 

fertility of crossbred (Frizzle × Normal feather) 
were 50% and 45.90%, respectively, while the 

percentage of hatchability and fertility for 
reciprocal crosses was found to be 68% and 

80.65%, respectively, in Nigerian Indigenous 

chickens. 
 

Season and time/period of egg lay 
Ugwu et al. (2009) reported that breeding 

starts at the on-set of rainy seasons in June 

when seeds begin to sprout and grasses grow, 
leading to an increase in the population of 

young insects and lizards which serve as food 
for native hens and guinea fowls who live in 

flocks and can travel up to thirty-two 
kilometres in a day. FAO (2010) opined that 

the hatchability of eggs set in spring and 

autumn was significantly higher. These were 
explained by the increased availability of fresh 

eggs and more optimal conditions for egg 
storage during these seasons of the year. 

However, summer eggs are held for a shorter 

period and have a lower hatchability, possibly 
due to the effect of high storage temperature. 

Roy et al. (2003) reported that season 
significantly influenced fertility by comparing 

experiments conducted on white leghorn 
chickens in Meghalaya over different seasons. 

Habte et al. (2013) opined that natural 

incubation occurs mainly in the dry season. 
 

Gang and Zhen (1993) discovered that eggs 

laid between 5:00 - 11:00hr were more fertile 

than laid eggs between 11:00hr and 17:00hr, 
and viable egg hatchability was high for laid 

eggs between 5:00 - 8:00hr with a progressive 
reduction in hatchability for subsequent eggs 

laid after this time. 

 
Age of a hen 

Onasanya and Ikeobi (2013) opined that an 
increasing hen’s age reduces hatchability, and 

hens above 24 months of age show a 
significant decrease in fertility and hatchability 

rate. Furthermore, they believed that an 

increase in sperm accumulation in the hen’s 
oviduct within the first six months of lay 

increases fertility with age-in-lay.  
 

Egg Quality (size) 

Studies have established the correlation 
between hatchability and egg weight and 

shown that to have optimal hatchability in 
hens, it is beneficial to have eggs with an 

average size or weight (Onasanya and Ikeobi, 
2013). Rashid et al. (2013) concluded that, in 

local chicken breeds, medium-sized eggs are 

better for higher hatchability rates and 
decreased embryonic mortality, while large-

sized eggs have a higher hatchling weight. 
Gonzalez et al. (1999) reported that ostrich 

birds with large eggs produced large chicks 

compared to those with medium and small-
sized eggs. However, the hatchability of eggs 

averaging 46 – 50 g and those within 50 – 77 
g varies between 8 - 10.5 %, which is lesser 

compared to eggs with a mean weight of 50 – 

66 g (Shatokhina, 1975).  
 

Management condition 
Early separation of chicks from broody hens 

can shorten the rearing period, boost local 
chicken productivity, achieve lower chick 

mortality by providing better biosecurity, 

nutrition, and management, and resolve lower 
production coefficient in native chickens, 

which can be attributed to the high 
percentage of unproductive layers and 

insufficient feed in the scavenging feed 

resource base (Hossen, 2010). 
 

Nwagu (2019) affirmed that the presence of 
metallic compounds, contaminants, toxins, and 

mycotoxins in poultry feeds reduces 
hatchability and fertility. The inclusion of 

selenium in poultry’s diet at 2.5 mg/kg 

affected hatchability and fertility; however, 5 
mg/kg resulted in reduced hatchability with a 

decline to zero at the 10 mg/kg inclusion level 
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(Bolton and Blair, 1974).  

 
Onasanya and Ikeobi (2013) opined that a 

well-balanced diet and access to clean water 
are necessary for effective poultry breeding to 

maximise hatchability, fertility, and production 

efficiency. However, they concluded that 
feeding, drug administration, and vaccination 

procedures in an intensive management 
system can improve reproductive performance 

and egg production compared to when 
chickens are kept under an extensive 

husbandry system.  

 
Furthermore, improved hatchability requires 

proper maintenance of the incubation 
environment at a recommended temperature 

of 50 - 55% for the setter and increased to 

75% for the final 2 -3 weeks (Nwagu, 2019). 

Oluyemi and Roberts (1979) established that 
nutritional deficiency was the primary 

identified cause of high embryonic mortality 
between days 14 and 15 of incubation. 

 

Clutch Size 
With an average reproductive cycle of 68 days, 

weaning increases clutch count from three (3) 
to six (6), yielding an increase of 4 eggs per 

clutch and hen's egg output from 45 to 96 per 
annum (Hossen, 2010). Kwaku (2009) 

recorded a clutch size of 2 to 3, confirming the 

value of two or three clutches of eggs in a 
year recorded by Azharul et al. (2005) for 

broody hen and 3 clutches per year with an 
average of 12 eggs/clutch established by 

Lwesya et al. (2004). 

 
Table 1: Summary of production parameters of Indigenous chickens in Africa 

Country 
Egg 

(per clutch) 
Clutches 

(per year) 

Egg 
production 

(e/h/y) 

Egg weight 
(g) 

Hatchability 
(%) 

Reference 

Benin - - 50 – 100 40 - Assan (1990)  

Burkina 
Faso 

12 - 18 2.7 – 3.0 - 30 – 40 60 – 90 
Bourzat and Saunders 

(1990)  

Cameroon - - 50 – 80 30 82 
Ngou Ngoupayou (1990 

) 

Ghana 12.9 3 20 41.3 84.5 Hagan et al. (2016) 

Mali 8.8 2.1 35 34.4 69.1 Wilson et al. (1987) 

Nigeria 10 2 – 3 60 – 80 - 80 
Sonaiya (1990); Ibe 

(1998) 

Senegal 8 - 15 4 – 5 40 – 50 40 60 – 95 
Sall (1990); Guèye 

(2003) 

Sudan 10.9 4.5 50 40.6 90 Wilson (1979) 

Tanzania 12 - 13 3 36 37.9 – 49.5 50 - 100 Katule (1992)  

Ethiopia 11 - 13.5 2.1 46 - 68.9 - 70 Tadelle et al. (2003) 

Uganda 6 – 20 2.5 – 3.0 20 – 50 40 – 50 40 – 100 Kyarisiima et al. (2004) 

e/h/y: eggs/hen/year 

Effect of broodiness on egg weight viz a 
viz hatchability 

It is believed that brooding is the primary 
reason for local hens' low egg production, and 

different native techniques have been 

employed to lessen (disrupt) the broody 
tendency of the chickens, particularly when 

the eggs are utilised for objectives other than 
incubation (Bushra, 2012). Studies have 

shown that the sizes of laid eggs by hens 

impacted their productivity (Rashid et al., 
2013; King`ori, 2011), however, no chicken 

population combines the capacity for good egg 
qualities, such as fertility, hatchability, 

survival, and high egg output (Alabi et al., 
2012). During natural incubation, 80% 

hatchability is regarded as usual; nevertheless, 
a range of 75 – 80 % is deemed satisfactory 

(Sonaiya and Swan, 2004). 

 
One of the important economic traits affecting 

hatchability is egg weight and the early 
performance of chicks hatched. The egg 

quality, lower fertility rate, handling of eggs 

and management conditions during incubation 
and hatching, and high embryonic mortality 

due to poor eggshell quality, influenced by egg 
weight, are identified factors causing lower 
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hatchability. Farooq et al. (2001) observed a 

positive correlation between egg weights and 
chick hatching weight, which was reported to 

range between 62 - 72% for hatching chick 
weight and 68.2% of the initial egg weight 

(Murad et al., 2001; Wilson 1991).  

 
A better hatchability rate and lower embryonic 

mortality are recorded in medium-sized eggs 
compared to large-sized eggs with a better 

hatchling weight (Rashid et al., 2013). This 
finding corroborated the report of Kalita 

(1994) that middle-sized eggs have a higher 

hatchability than small and large-sized eggs. 
 

Effect of Brooding Length on Production 
Cycle and Hen Day Production 

Hossen (2010) concluded that weaning 

reduces the length of the hen production 
cycle, resulting in an increased hen’s egg 

productivity as the number of clutches 
increases, and creep feeding improves egg 

production as well as reduces local chicken 
mortality, thus increasing the clutch size (3 – 

6) and an average annual egg laid of 96 eggs. 

This supports the study of Huque et al. (1990) 
that a 30 - 40g daily supplementary feeding in 

an improved management system resulted in 
27 - 30% increased annual eggs laid by local 

chickens. 

 
In addition, broody hens are used in 

increasing indigenous chickens’ egg production 
by reducing the chick’s rearing duration, which 

has been shown to result in the laying of 

about 36 eggs in 3 clutches (an average of 12 
to 13 eggs per clutch) of 16 days (Sonaiya and 

Swan, 2004).  
 

The importance of broodiness while 
defining breeding objectives 

The necessity to formulate breeding programs 

tailored for village settings was emphasised by 
Sölkner et al. (1998) as there is a need to 

delineate production environments, 
understand breeding practices, production 

goals, and traits that rural farmers value 

because an animal's adaptability is typically 
measured by the traits that affect its ability to 

survive, reproduce, and be productive in a 
given production environment (Prayaga and 

Henshall, 2005). Okeno et al. (2012) and Binte 
Zalal et al. (2022) suggested enhancing 

traditional management systems through cost-

effective interventions like artificial brooding of 
chicks and supplementing chickens with locally 

available feed resources as a strategy to 

decrease early age mortality, improve clutch 

numbers per hen, increase yearly egg 
production, and curtail associated feed 

expenses. 
 

Mallia (1999) opined that the egg-laying 

capacity of broody chickens can be improved 
by using artificial incubation in a backyard or 

semi-intensive management systems, as this 
will not stop the hens from laying during the 

incubation period. However, the focus should 
be on the traits economically important to the 

farmers, marketers and consumers in 

developing a breeding goal to improve 
indigenous chickens (Yakubu et al., 2020) as 

there is a high chance of the end users 
rejecting the breeding goal if their needs are 

not met (Bett et al., 2011). 

Abdelqader et al. (2007) suggested that 
production status characterisation, best 

breeding practices and identification of 
economically important traits by the farmers 

are essential to developing an appropriate 
breeding programme for indigenous chickens’ 

improvement. 

 
The optimal number of eggs needs to be 

set at a time. 
Depending on the size, a hen can successfully 

hatch between 12 and 15 eggs, e.g. a bantam 

hen can cover an average of 8 - 10 eggs. 
Azharul et al. (2005) observed that an 

indigenous chicken can incubate up to 17 eggs 
weighing an average of 41g in one term; 

however, the hatchability of more than 10 

eggs decreases based on the hen’s size 
(King`ori, 2011). According to Habte et al. 
(2013), the availability of eggs determines the 
number of eggs laid by a hen, the size of the 

eggs, and the hen's maternal genotype and 
instinct, but recorded a mean of 11.32 as the 

number of eggs set per hen with a range of 6 

- 20 eggs per hen, which agrees with the 
findings of Sonaiya and Swan (2004) that 

observed a mean of 13 as the number of eggs 
set per hen. 

 

Good broodiness versus egg production 
performance 

Research has shown that a negative 
correlation exists between high egg production 

and broodiness (Tadelle et al., 2003), 
however, in an observational study where 

chicks were separated from the hens at 4 

weeks of age, Hossain (1993) reported an 
increase in the number of clutches from 3.5 to 

5 clutches/hens, an increase in laying 
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percentage from 18% to 25%, and an 

increase in indigenous hen’s egg production 
from 42 eggs/hen to 60 eggs/hen which 

reduce brooding period to 5 weeks instead of 
9 weeks in a traditional management system.  

 

 
Comparative Analysis between native 

chickens and their crosses for their 
broodiness character 
A broody hen's maternal traits play a vital role in 
the success of the hatching and brooding process. 
According to Peters (2000), the Normal feathered 
dam has the highest number of fertile eggs set and 

hatched compared to exotic, frizzle feathered and 
Naked neck dams respectively. Habte et al. (2013) 
observed an overall hatchability percentage of 82% 
and 44.36% for local and exotic chickens, with 11, 
26 and 31 eggs per clutch per hen per year for 
indigenous, exotic and crossbred chicken 
respectively.  

 
In crossbreeding trials, the frizzle-feathered 
genotype has been shown to enhanced hatchability 
and fertility, while the naked neck genotype 
seemed to have a fatal influence on embryonic 
survival (Adeleke et al., 2012). Research has 
revealed a negative correlation in crossbred 
chickens between egg weight and hatchability 

(Farooq et al., 2001), thus indicating that 
differences in hatchability are significantly 
influenced by the genetic composition of native hen 
(Onasanya and Ikeobi, 2013; Rashid et al., 2013). 

 

Conclusion and recommendation 
Indigenous chicken (IC) will continue to be the 
most common breed of chicken for many years to 
come as it contributes significantly to the food and 
nutritional (source of animal protein) and economic 
(income and poverty alleviation) security of rural 
communities. Every effort should be made to boost 
their productivity through better husbandry and 
nutrition. To prevent the erosion of their important 
genetic traits (such as feed efficiency, egg 

production, body weight and average daily gain) 
and resources, a review of the existing national 
animal genetic resources and conversation policy 
must be prioritised by the government, breeders, 
researchers and farmers to formulate a new 
broader and comprehensive breeding and genetic 
improvement programme through selection and 
adapting a good mating pattern towards meeting 

the current production needs and future food 

security. Also, enough financial resources 
should be given for the establishment of gene 

banks and molecular characterisation of the IC 

genes for proper conservation. 
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