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ABSTRACT: Indigenous village chickens (IVCs) are self-reliant because they have accumulated several adaptive
phenogenetic variants that guarantee their survival as a species. Reproductive characteristics and behavioural traits
are mainly associated with maternal instincts. Inherently, local hens provide excellent maternal care and are serial
brooders. This study reports the maternal instincts of IVCs, documented using face-to-face individual interviews with
119 small-scale farmers. Hens became broody on average 4 times a year, and in each cycle, on average, they keep on
broody (interrupt laying) for 10 days. In the relatively cool highland region, hens have remained broody for extra days
compared to the lowland region (t = 2.53, df = 117, p=0.01, 95% CI: 0.45, 3.51). Squawking and deterrence of cocks
were the most frequently reported signs that have been shown by broody hens. Prolonged broody is usually discour-
aged by small-scale farmers by relocating the broody hen to neighbourhoods located out of the reach of the broody
hen, hanging it down, and disturbing the hen while trying to nest. On average, 14.6 eggs were incubated during the
dry season, whereas about 10.6 eggs were incubated during the wet season (y-squared = 0.63, df = 1, p-value = 0.43).
The dry season was more appropriate for the incubation of eggs and the hatching of chicks. For example, although
statistically insignificant, the reported average hatchability rate during the dry season was 84%, whereas it was 69% in
the wet season (y-squared = 1.47, df = 1, p-value = 0.23). To improve the rate of hatchability and survival of chicks,
it is crucial to match the brooding of chicks with the appropriate season and select the ideal type of brooding hen and
eggs. On average, hens brood chicks 2.3 times a year. Hens with excellent maternal instincts must be kept in the fam-
ily flocks to enhance reproductive performance. Because this study was based on interviews, objective assessments
involving on-site scoring are required to reduce the adverse impact of enhanced broodiness on unfavourably correlated
traits, such as egg production. On-site scoring of maternal instincts helps to validate and triangulate the reliability of
farmers' responses and their insights.
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INTRODUCTION
Anthropogenic effects have a limited impact on the
nondescript indigenous village chickens (IVCs)
developed under the decisive effect of natural selec-
tion (Desta, 2015; Desta, 2021a; Desta and Wakeyo,
2024). IVCs have maintained and acquired various
behavioural traits to adapt to the extensive production
system where unlimited interaction with the environ-
ment is inevitable (Desta and Wakeyo, 2023). Indeed,
local hens are excellent mothers with a genetic predis-
position for serial broodiness. Phenotypic attributes,
such as broody behaviour, incubating and hatching
eggs, and brooding chicks, represent some of the
most important components of the maternal instinct
of IVCs. However, broodiness traits are unfavourably
correlated with egg production (FAO, 2010; FAO,
2014). In addition, natural incubation indisputably
produces few chicks (FAO, 2010). Nevertheless, these
maternal instincts are vital where artificial incubation,
hatching eggs, and brooding chicks are impractical,
as in the case of the scavenging chicken production
system that is usually practiced in most of the less
developed world (FAO, 2014).

Broodiness is an ambiguous term because it can be
referred to as maternal care of chicks via the provision
of heat and coaching or the interruption of egg-lay-
ing after a clutch of eggs was laid, that is, showing
a propensity to incubate the eggs laid. The extend-
ed form of the latter instinct is usually perceived as
an undesirable trait (Barbato, 1999). However, in the
scavenging production system, naturally, broodiness
is usually interrupted after a few days because broody
hens must feed, refresh, exercise, and mate with cocks
(Shahvali et al., 2000; Ahlers et al., 2009). To avoid
confusion in the use of the term “broodiness,” at least
in this report, a hen that is brooding chicks is referred
to as a “brooder or brooding hen,” and a hen that has
interrupted laying after a clutch is ended is referred to
as a “broody hen.” However, broody behaviour ulti-
mately leads to the brooding of chicks. These traits,
as have also been noted in junglefowl, represent se-
quential and cyclic behaviours in reproductively ac-
tive hens (Hogan-Warburg et al., 1993). Broody and
brooding behaviours are controlled, at least to some
extent, by different physiological pathways; for ex-
ample, they differ in the expression of the prolactin
hormone and aggression. For instance, a broody hen
is aggressive, whereas a brooding hen is comparative-
ly calm. Broody behaviour may also help to main-
tain body energy reserves that have been lost during
laying. For example, in commercial chickens, after

experiencing a scarcity of nutrients, hens are getting
broody (Clech, 2012). Scarcity of feed is a common
problem in the scavenging chicken production system
(Mujyambere et al., 2022).

Broodiness is an inherent trait essential for the
continuation of the chicken as a species. However,
the broody character that lasts for a prolonged period
is undesirable because it reduces the performance of
the family flock by reducing the hen-day production.
Hens with excellent brooding ability can cross-foster
eggs laid by poor brooders but have good layers (FAO,
2014). This strategy is important to make the best use
of both good layers and good brooders. Keeping two
lines of chickens good at laying or brooding may help
the family flock improve its production and reproduc-
tive performance. In the free-ranging system, a hen
broods chicks for at least 6 to 8 weeks (Peace Corps,
2015). During brooding, the hen is the source of nat-
ural heat, which mimics the use of a brooder guard
and protects the chicks from wandering (Peace Corps,
2015). This study reports on the maternal instincts of
local hens and assesses the impact of agroecology on
the maternal instincts and hatchability rate of indige-
nous chickens. It also highlights seasonal variation in
the hatchability of eggs.

MATERIALS AND METHODS

The study sites

The study site, the Wolaita zone, is located in
southern Ethiopia between geographic coordinates of
6.4° and 7.1° N latitude and 37.4° and 38.2° E longi-
tude. The elevation of Wolaita ranges from 1,200 to
2,950 meters above average sea level (masl). Based
on elevation and the customary classification method
of agroecological zones adopted in Ethiopia, Wolaita
is classified as kolla, or lowland (35%, 1500 masl);
woina dega, or mid-highland (56%, 1,500 to 2,400
masl); and dega, or highland (9%, >2,400 masl). The
light rainy season usually lasts from March to May,
and the heaviest from July to September. The mean
annual rainfall is 1,014 mm, and the mean daily tem-
perature is 19.9°C. The daily temperature usually
ranges from 17.7°C in July to 22.1°C in February and
March.

Sampling methods

A cross-sectional study was conducted in 2007 in
two districts of the Wolaita zone: Damot Gale, rep-
resenting the highlands, and Humbo, typical of the
lowland agroecology. The study was conducted in
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six representative rural villages selected from the two
agroecological zones (three from each agroecologi-
cal zone) in consultation with the respective district’s
livestock extension advisory service. Respondents
from each village were selected using a systematic
sampling method from a master list of farmers found
in the sampled villages. Accordingly, after dividing
the total number of farmers in the list by 20 (the vil-
lage sample size), the first farmer was randomly se-
lected using a lottery method from the first-class inter-
val. The remaining 19 farmers were selected at a fixed
interval equal to the class interval. A semi-structured
questionnaire pretested using 10 farmers was admin-
istered to 119 small-scale farmers using a trained enu-
merator after informed verbal consent was obtained.
In each village, 20 farmers were face-to-face and indi-
vidually interviewed, except Taba, where 19 farmers
were interviewed.

The studied traits

Farmers were mainly interviewed about their de-
mographic characteristics and the broodiness instincts
of their flock. The agroecological zone, sex, and edu-
cation status of the respondents were usually used as
explanatory variables in the statistical analysis.

Data analysis

A statistical analysis of the association between
dependent and independent variables was performed
using IBM SPSS Statistics 23 (2015) and R (R Core
Team, 2016). The Chi-square test, Independent-Sam-
ples Kruskal-Wallis test, F-test, and T-test were used to
analyze the data. Summary statistics were performed
using SPSS, and graphical summaries were produced
using Excel. The findings of qualitative studies were
narrated and thematized. The hatchability rate was
calculated as the proportion of chicks hatched from
the number of eggs incubated. The number of chicks

Table 1. Demographic characteristics of the respondents.

that reached the grower stage was calculated as the
number of chicks fledged from the number of chicks
hatched.

RESULTS

A cross-sectional study was conducted in southern
Ethiopia to assess the maternal instincts of extensive-
ly managed IVCs, and the findings are presented in
the following sections.

Demographic characteristics of the respondents
The summary statistics for age and family size
of the respondents are presented in Table 1. Among
the respondents, 89.9% were males and 10.1% were
females. Regarding the level of formal education,
33.5% were illiterate, 18.5% had elementary knowl-
edge of reading and writing in the local language,
25.2% attended primary school (grades 1-6), and
22.7% attended secondary school (grades 7-12).

Frequency and length of broody period

Summary statistics of the reported annual fre-
quency of showing broody behaviour are presented
in Table 2. The annual frequency of showing broody
behaviour exhibits wide variation among hens. Inde-
pendent-Samples Kruskal-Wallis Test results show
that the education level of the respondent has a sta-
tistically significant impact on the reported frequency
of showing broody behaviour (p = 0.02). More fre-
quent broody behaviour was reported by respondents
with relatively advanced formal literacy levels. This
finding indicates that formal education makes farmers
critical observers of the reproductive cycle changes in
their flock.

The respondents stated that after laying a clutch of
eggs, hens intrinsically turn out to be broody to pre-
pare themselves to incubate and hatch eggs and brood
chicks. Descriptive statistics that show the length of

Attributes Range Mean Std. Dev. Median Mode
Age, yr 19-75 41.9 10.4 41 45
Family size, n 3-19 7.0 2.7 6 6

Table 2. Summary statistics for the reported frequency and duration of exhibiting broody behaviour.

Traits Range Mean Std. Deviation Median Mode
Frequency of showing broody behaviour, year 2-10 4.1 1.5 4 3
Length of a broody period, days 3-30 10.4 43 10 7
Frequency of brooding chicks, year 1-6 2.8 0.9 3 2
Length of brooding period, month 1-3 1.8 0.7 2 2
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a broody period and its frequency are presented in
Table 2. The reported length of showing broody be-
haviour significantly varied between agroecological
zones (t = 2.56, df = 117, p = 0.01, 95% CI: 0.45,
3.51). Specifically, the mean and standard deviation
for the number of days showing broody behaviour
in the highlands were 11.39+5.03 (standard error of
the mean = 0.65), whereas in the lowlands they were
9.42+3.23 (standard error of the mean = 0.42). Hens
show a wide-ranging frequency and length of broody
behaviour (Table 2), which creates room for selection
against prolonged broody behaviour without signifi-
cantly affecting the unfavourably correlated produc-
tion traits.

Signs of broody behavior

As presented in Figure 1, the respondents report-
ed that several signs were observed when hens get
broody, and the frequency count of the reported signs
shows statistically significant differences (y-squared
=199.61, df = 6, p-value < 2.2e-16).

Loss of weight |1
Ruffling of the neck feather [HSH
Chasing away chicks |1

Showing signs of depression [l

Squawking IO
The dropping of wings INIEG_—_—_IN
Avoiding of cocks IIIIIENNSON
0 20 40 60 80

Figure 1. The signs that have been shown by broody hens.

Methods of interrupting prolonged broody behav-
ior

Farmers have devised methods to interrupt pro-
tracted broody behaviour (Figure 2), and the propor-
tions of the adopted methods show statistically signif-
icant differences (y-squared = 61.63, df = 4, p-value
= 1.31e-12). The interventions ranged from allowing

a hen to express her broody instinct freely to anthro-
pogenic interventions intended to disrupt broody be-
haviour.

i

= Relocating the hen to
new locations

Remove the laying
nest

Hanging down a
broody hen

2%
Releasing a hen to
brood

= Chasing away the hen
from brooding site

24%
9%

Figure 2. Methods that have been used by the respondents to in-
terrupt prolonged broody behaviour.

Selection criteria of a brooder hen

Farmers reported about the criteria they have used
to select brooder hens (Table 3). A significant propor-
tion of the respondents (40.3% (48/119); y-squared =
4.44, df = 1, p-value = 0.04) did not select brooder
hens. The absence of selection might be linked with
the inherent excellent brooding behaviour of local
hens. The respondents perceived that a good hatcher
is a good brooder. The proportions of selection crite-
ria for brooder hens adopted by the respondents dif-
fered significantly (y-squared = 98.6, df = 5, p-value
<2.2e-16).

The annual frequency of brooding

The annual frequency of brooding ranged
from 1 to 6, with a mean and standard deviation of
2.273+0.8728, a median of 3, and a mode of 2. The
frequency of brooding is significantly affected by the
education level of the respondents (F = 4.94, df = 3,
p = 0.004). As the level of education advances from
formally not educated to attending secondary school,
the frequency of brooding significantly decreases (r
=-0.20, p = 0.03). Farmers with better formal educa-
tion levels might have noticed the physiological stress

Table 3. Selection criteria for brooder hens (multiple responses exist).

Criteria Frequency Percentage
No selection of brooder hen 48 324
Good hatching ability 19 12.8
Large wing size 43 29.1
Large body size 33 223
Being in good health condition 1 0.7
Good predators evading ability 3 2.0
Experienced brooder 1 0.7
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associated with the brooding of chicks and the im-
portance of assigning more time for egg production.
Agroecology showed a statistically significant effect
on the frequency of brooding (t = 2.44, df = 117, p
= 0.02, 95% CI: 0.07, 0.69). Accordingly, a group
statistic result shows that in the highland region, the
mean annual frequency of brooding was 3.00+0.99
(standard error of the mean = 0.13), whereas it was
2.58+0.69 (standard error of the mean = 0.09) in the
lowland region.

The number of eggs set for incubation and the rate
of hatchability

Several eggs were incubated; their hatchability
rate (the proportion of chicks hatched from the num-
ber of eggs incubated by a hen) is, however, within
the acceptable range given the inherently poor stor-
age conditions of eggs. However, the survival rate
of chicks to the grower stage was low due to the ad-
verse impact of suboptimal management, diseases,
and predators. Additionally, because many chicks are
hatched in batches by a hen, this is unmanageable for
a brooder hen. There was a substantial seasonal vari-

ation in the number of eggs set for incubation and the
corresponding hatchability rate (Table 4). The report-
ed cases confirm that hatchability was low during the
wet season. Irrespective of the season of the hatch,
on average, 67.3% of the hatched chicks reached the
grower stage.

Agroecology disaggregated descriptive statistics
of eggs set for incubation and hatchability rate during
dry and wet seasons are presented in Table 5.

The impact of agroecology on the number of eggs
incubated and hatched during dry and wet seasons and
the survival of chicks in the growers’ stage is present-
ed in Table 6. Although not statistically significant,
hatchability tended to be reduced in the wet season
when unselected eggs were incubated (r = -0.21; p =
0.06). The number of eggs incubated during dry and
wet seasons shows a statistically significant positive
correlation (r=0.35; p = 0.002). The hatchability rate
shows a statistically significant positive correlation (r
=0.28; p=0.01) in the dry and wet seasons.

Table 4. The number of eggs incubated and hatched varies seasonally, as does chick survival to the grower’s stage.

Variables Range  Mean Std Dev Median Mode
The number of eggs incubated during the dry 8-20 14.6 32 15 12
season. n

The number of eggs hatched during the dry 5-20 12.3 3.5 12 10
season, n

Dry season hatchability, % 50-100 83.7 12.5 83.3 100
The number of eggs incubated during the wet 6-20 10.6 2.7 10 10
season, n

The number of eggs hatched during the wet 2-16 73 2.8 6 6
season, n

Wet season hatchability, % 20-100 68.5 16.7 66.7 62.5
The average number of chicks reached the 3-10 6.6 1.8 7 5, 6, and 7 (multiple

grower stage, n

modes exist)

Table 5. The agroecologically disaggregated statistics for the number of eggs laid, hatchability rate, and chick survival to the grower

stage.

Vagriables Agroecology Mean Std. Deviation Std. Error Mean
The number of eggs set during the dry season ilz)%ll:;:g SZ 3(1) gj

The number of hatched eggs in the dry season iho%f/lll:r?g ﬁ? 3(6) 8451

The number of eggs set during the wet season iho%f/lll:r?g ig? ;2 82

The number of hatched eggs in the wet season ilz)%/lll:r?g ;? ;2 8:

The average survival of chicks to the grower stage ilz)%t]lll::;g 23 13 8;
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Table 6. Agroecology’s impact on the number of eggs incubated and hatched, as well as chick survival to the grower stage.

Variable t df p-value 95% CI
The number of eggs incubated during the dry season 3.79 114 0.00 1.03, 3.28
The number of eggs hatched during the dry season 3.72 114 0.00 1.07, 3.50
The number of eggs incubated during the wet season 1.35 79 0.18 -0.40, 2.05
The number of eggs hatched during the wet season 0.65 79 0.52 -0.85, 1.68
The number of chicks reached growers ‘stage 2.37 117 0.02 -1.45,-0.13

Seasonal variation in hatchability

Most of the respondents (95.8%) reported that
the dry season is more suitable for hatching, while a
few reported the wet season, that is, summer, June to
August (3.4%), and the minor rainy season, that is,
spring, March to May (0.8%). Regardless of their
small proportion, most respondents reported the sum-
mer (wet) and spring (light rainy season) as appropri-
ate seasons for hatching that were from the highland
region. The proportions of the three response catego-
ries are significantly different (y-squared = 175.7, df =
2, p-value < 2.2e-16). The reported reasons for the in-
creased hatchability rate are summarized in Figure 3.

Most of the respondents reported that in the wet
season (summer), the hatchability of eggs was low
(91.6%), which is followed by the minor rainy sea-
son, that is, the spring (5.9%), while the lowest re-
sponse rate was obtained for the dry season, winter
(2.5%). The reported three categories of responses
are significantly different (y-squared = 152.95, df = 2,
p-value < 2.2e-16). Regardless of their small propor-
tion, all the respondents reported the winter (dry) and
spring (light rainy season) as inappropriate seasons

for hatching from the highland region. The reported
reasons are presented in Figure 4; however, their pro-
portions did not show a statistically significant differ-
ence (y-squared = 5.13, df = 2, p-value = 0.08), hence
they are reasonably equally important in determining
the inappropriateness of the wet season for hatching
chicks. Those respondents that have mentioned the
wet season as good for hatching reported that chicks
may die due to heat waves in the dry season (a single
response), while the remaining two respondents stat-
ed that the hen frequently leaves the nest to refresh
itself due to the hot weather, which may lead to the
rotting of incubated eggs.

DISCUSSIONS

IVCs are low-tech birds; however, natural selec-
tion has invested a lot to make them excellent fits for
the low-input, low-output production system of sub-
sistence farmers (McAinsh et al., 2004; Alders and
Pym, 2009). Consequently, they have acquired sev-
eral adaptive traits that guarantee survival in a hostile
environment. Maternal instinct per se is an important
trait for maintaining the scavenging chicken produc-
tion system (Desta, 2021b; Desta, 2021c). Maternal

90
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Eggs rot less

84
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Figure 3. The reported reasons for the appropriateness of the dry season for the hatching of chicks.
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The weather is cold

Figure 4. The reported reasons for the inappropriateness of the wet season for hatching of chicks.

instinct practically includes broodiness-associated
traits such as incubating and hatching of eggs, broody
behaviour, and brooding and coaching of chicks that
guarantee the survival of IVCs in the mere absence
of artificial incubation and hatching units and techni-
cal skills. Therefore, natural incubation is a common
practice in the scavenging production systems of sub-
sistence farmers (FAO, 2009; FAO, 2014). However,
quite rarely, classical incubation and hatching meth-
ods, such as brooding baskets (Yusuf and Popoola,
2022) and hay-box brooders (Demeke, 2007), can be
used. However, natural brooding for a protracted pe-
riod adversely affects egg production by interrupting
laying during incubating eggs and brooding chicks
(Mabhoro et al., 2017).

In this study, highland hens have shown prolonged
broody behaviour. The highland region is chillier,
which makes the hens show broodiness for extra days
to keep their bodies warm. However, in the hotter
lowland region, if hens stay broody for more days,
they create a favourable condition for the prolifera-
tion of ectoparasites; therefore, they are forced to in-
terrupt the broody behaviour earlier. Broody charac-
ter is a naturally programmed trait. The physiological
system of the hen is virtually set to incubate after a
clutch of eggs is laid. Broody behaviour is, therefore,
a transitory, cyclic reproductive trait between laying
and incubating eggs and hatching chicks. Broody be-
haviour has evolved during the breeding and manage-
ment histories of [IVCs. An extended broody period is
interrupted using nonconventional methods that dis-
rupt the normal physiological rhythm of a hen (Ahlers

et al., 2009; Dessie et al., 2013). Broody behaviour is
usually interrupted by small-scale farmers when the
laid eggs are intended for consumption or sale and not
for hatching. However, the scavenging habit of local
hens forces them to interrupt their broody behaviour
after a few days. Broodiness is decisively regulated
by the prolactin hormone. Plasma concentration in-
creases when the hen shows broodiness (Du et al.,
2020), whereas prolactin concentrations reduce after
hatching (Zadworny et al., 1988).

Broody behaviour in hens is associated with ag-
gression and frequent clucking (Ahlers et al., 2009).
Accordingly, it causes physiological stress, including
the loss of body weight and agility (Star Milling Co.,
2024). Culling, either through sale or slaughter, is one
of the strategies to cast off hens showing extended
broody behaviour. In commercial chickens, broody
behaviour is a trait that has been bred out (Peace
Corps, 2015) or counter-selected. Broody behaviour is
characterized by reduced feed intake and restlessness;
therefore, it is often accompanied by a significant loss
in body condition (Ahlers et al., 2009). When the hen
shows broody behavior, it is the appropriate time to
incubate eggs.

In this study, there was a wide variation in the
reported annual frequency of showing broody be-
haviour, that is, 2-10; however, the mean value is
around 4, consistent with the findings of Hailemichael
et al. (2017), who recorded the frequency of exhibit-
ing broody behaviour 4-5 times a year. Whenever they
are not engaged in the incubation of eggs and brood-
ing of chicks, reproductively active hens normally get
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broody after laying a clutch of eggs. However, the
frequency of showing broody behaviour could vary
depending on the breeding goals of farmers. For ex-
ample, those farmers who are highly interested in egg
production may encounter hens that show frequent
broody behaviour, which practically occurs at the end
of each clutch; in contrast, if the interest is in hatch-
ing chicks, broody behaviour is reduced. Therefore,
the frequency of showing broody behaviour directly
relates to the number of clutches.

The minimum value for an acceptable rate of
hatchability from fertile eggs is 80% (FAO, 2013). To
maximize hatchability, the rule of thumb is to incu-
bate those eggs that are laid fresh as part of a recent
clutch. However, dirty and rotten eggs must be dis-
carded. Ahlers et al. (2009) have recommended in-
cubating a maximum of 8 to 10 eggs, depending on
the talent, experience, and body size of the broody
hen. As the number of incubated eggs exceeds 10,
hatchability is reduced depending on the size and
brooding instinct of the hen (FAO, 2004). Hatchabil-
ity could be affected by the season. For example, the
dry season was frequently reported as more appro-
priate for hatching. The broody hen spends less time
scavenging during the dry season, which represents
the crop harvesting period, leaving behind leftovers
that IVCs can scavenge. The warm, dry season also
provides an ideal temperature for the incubated eggs
while the hen leaves them to scavenge. Junglefowl
are seasonal breeders, but their siblings, the IVCs,
although they are also inhabited in tropical regions,
are bred throughout the year. However, the laying rate
may slightly vary among seasons, that is, long-day vs.
short-day, especially in temperate regions (Geng et
al., 2014). Incubating many eggs adversely affects the
hatchability rate and proportion of chicks that reach
the grower stage. Eggs can be stored for a longer peri-
od in cool weather or cool regions. However, it is not
recommended to store eggs for a longer period (more
than a clutch period, that is, around two weeks) in the
absence of cold chains in the tropics. In this study, the
highlands have better access to markets and a high
offtake rate for chicken products due to the high hu-
man population density. Farmers are therefore high-
ly interested in incubating and hatching eggs more
frequently in the highlands to produce a replacement
flock, satisfy the prevailing demand, and earn extra
income.

Due to seasonal variation in the hatchability rate
(Abioja et al., 2020), farmers have attempted to syn-

chronize hatching with the warmer dry season. Al-
though local hens are not preferred for spending too
long on off-laying activity while incubating eggs and
hatching chicks, both attributes are economically im-
portant traits and essential for the survival of chick-
ens as a species. Nevertheless, prolonged broodiness
reduces the number of clutches and the size of the
family flock that can be otherwise used for income
generation and to meet the nutritional demand and so-
cio-cultural requirements of the community (McAinsh
et al., 2004). Although chicks are precocial, they are
coached and trained by the brooder hen on how to
make the best use of available resources and avoid po-
tential dangers (Desta, 2021b). Seasonal and spatial
variation in the number of eggs set for incubation and
hatchability rate may be attributed to variations in the
scavenging feed resource and the burden of diseases.
For example, fowl cholera was more common in the
lowland region of Wolaita, which adversely affected
the broodiness behaviour of hens (Desta and Wakeyo,
2013). The impact of fowl cholera worsens in older
birds (Petersen et al., 2001; Glisson et al., 2008; Singh
et al., 2014).

While selecting brooding hens, farmers empha-
size body and wing size and sex-limited traits (FAO,
2009). Besides, they observe plumage colour, assess
hatching and brooding histories, and assess predators
evading and scavenging abilities (Tunsisa and Reda,
2022). However, because selection by smallholder
farmers is mild, it does not significantly affect the
unfavourably correlated production traits. Training
farmers and engaging in the all-encompassing dis-
course regarding the scavenging production system
and the driving factors behind adopting non-conven-
tional practices may significantly improve the [IVC’s
production system (Yusuf and Popoola, 2022).

CONCLUSION

Broody and brooding behaviours are vital traits
for the reproductive success of the IVC production
system. There is considerable phenotypic plasticity in
these traits, which creates room for selective breeding.
These attributes of maternal instinct are as important
as mainstream traits, that is, egg and meat production,
because the continuation of the chicken as a species in
the extensive production system entirely relies upon
these maternal instincts. However, maternal instincts
are unfavourably correlated with mainstream produc-
tion traits, such as eggs and meat production; there-
fore, trade-offs need to be considered while selecting
local chickens for enhanced maternal instincts. Be-
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cause this study was based on interviews, longitudinal
studies are required to score the desirable attributes
of brooding hens and to study the adverse impact of
enhanced broodiness on unfavourably correlated egg
production under field conditions. On-site scoring of
maternal instinct traits helps to validate and triangu-
late the reliability of farmers’ responses.
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