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Abstract. The study examined the socio-economic characteristics and management practices of small ruminant
farmers in the Iwo Agricultural Zone, Osun State, Nigeria, to compare indigenous and improved techniques.
Data were collected from rural households actively engaged in small ruminant production. The majority of
respondents were middle-aged (49-58 years, 54.17%) with an average age of 52.33 years, predominantly
married (84.17%) and having a moderate educational background (mean formal education of 9.60 years).
Household sizes averaged five members, and small ruminant farming emerged as the primary occupation
for 30.83% of respondents, highlighting its critical role in local livelihoods. The income levels were generally
low, averaging 858,088.33 monthly, which may limit investment in improved practices. Most respondents
raised goats or a combination of goats and sheep, relying heavily on indigenous management practices
(62.50%), while only 5% exclusively adopted improved techniques. Indigenous practices primarily involved
uncontrolled mating and regular veterinary checks, whereas improved methods emphasized extensive
grazing and strategic breeding management. Feeding management showed reliance on traditional routines
such as feeding animals three times daily, but improved practices prioritized consistent access to fresh water
and colostrum for newborns. Housing practices predominantly depended on natural ventilation and open
shade, with limited use of protective measures like fencing. Health management revealed widespread use of
medications for parasites and veterinary care, with improved farmers emphasizing professional treatment
and vaccination. The study identified mange, diarrhea, and tick infestations as the most prevalent diseases
impacting productivity. Constraints to production included limited capital, high feed costs, theft, and poor
access to veterinary services. Adoption analysis revealed that 65.5% of farmers moderately adopted improved
practices, while 21.67% showed low adoption. Pearson correlation analysis demonstrated significant
positive relationships between adoption levels and age (r=0.87, p=0.008), education (r=0.76, p=0.006), and
experience (r=0.68, p=0.000). Findings suggest that while indigenous knowledge remains vital, there is a
need to enhance adoption of improved techniques through targeted education, credit access, and veterinary
support to boost productivity and sustainability in small ruminant production in the study area.
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Introduction

In Nigeria, livestock is a major player in the
agricultural sector, contributing around one-third
to the agricultural GDP. They offer more than just
food; they provide essential income, jobs, manure,
fuel, and transport options (Alabi et al., 2019).
Livestock also serves as a significant source
of revenue for the government. The traditional
livestock production system here is quite diverse
and complex. Ruminants, especially, are incredibly
effective at utilizing uncultivated land, which
can really boost crop production (Adegbeye et
al., 2020). The impact of livestock on human
development is considerable. The protein from
livestock is vital for physical and cognitive growth,
as well as for building immunity against diseases.
Moreover, livestock production is crucial for driving
socio-economic change, improving the income and
quality of life for farmers, who play a key role in
the government’s transformation agenda (Enwelu
etal., 2015).

Nigeria boasts a staggering population of
around 34,453,724 goats and 22,092,602 sheep
(Chima and Bowell, 2016). Sheep (Ovis aries) and
goats (Capra hircus) are likely among the very first
ruminants that humans domesticated (Teletchea,
2019). Domestic sheep can trace their lineage back
to wild ancestors like the Mouflon, which roams
Europe and Asia, the Urial from Asia, the Argali
also from Asia, and the Bighorn found in both Asia
and North America. Meanwhile, goats have their
roots in the wild bezoar goat. Both of these animals
share a lot of similarities and are essential to the
socio-economic landscape of Nigeria (Enwelu et
al., 2015). They play a crucial role in the food chain
and are vital for the livelihoods of rural families,
especially among women and their children
who predominantly own them (Assan, 2021).
Historically, sheep and goats have served as a
quick source of cash and a buffer against economic
and agricultural hardships (Muthuveni, 2022). The
raising of these small ruminants is intricately linked
to the cultural practices and agricultural systems of
Nigeria’s peasant communities (Garba et al., 2015).
Data show that sheep and goats are the leading
domesticated small ruminants, both in terms of
their population and the production of food and

fiber products (Al-Araimi, 2019).

This trait can be partly explained by the fact that
small ruminants have lower feed needs compared
to cattle, thanks to their smaller size. This makes
it easier to incorporate them into different farming
systems (Enelu et al., 2015). As highlighted by
Okoye and Adamade (2016), subsistence animal
agriculture, or livestock farming, is vital to Nigeria’s
meat industry. It consists of small herds and flocks
that can be found in rural, urban, and peri-urban
areas throughout the country. Their compact size
and quick maturity offer several economic benefits
for smallholder farmers (Enwelu et al., 2015).
Among all types of livestock, sheep and goats
stand out, as they have a wider distribution and
more dynamic flock behaviors than other species in
Africa (Assan, 2015). The sheep and goat breeds in
Nigeria mainly focus on meat production and have
adapted well to the various eco-zones they inhabit
(Ozung et al., 2011; Enwelu et al., 2015).

West African sheep and goats are incredibly
versatile, thriving in a range of environments. They
seemto haveanatural resistance totrypanosomiasis
and other diseases, which lets them graze in places
where other domestic animals might struggle
(Dossa et al., 2015). Even though raising sheep
and goats brings numerous economic and cultural
advantages, their production mostly stays at a
subsistence level, relying on local extensive or
free-range systems (Enwelu et al., 2015). Most
management practices are still quite traditional.
Hegde (2019) pointed out that livestock farmers
and government agencies have yet to tap into the
full potential of these animals. Many sheep and
goat keepers face challenges like limited access
to improved breeds and the inability to try out
new varieties. Additionally, diseases and a lack of
proper nutrition both in quality and quantity create
significant hurdles for small ruminant production
across Africa (Kahi and Wasike, 2019).

Sheep and goats are vital for rural development
in many areas of Nigeria, but unfortunately, their
production levels are not enough to meet the
population’s demand for animal protein (Ojumu et
al., 2023). For example, Nigeria has an estimated
22.1 million sheep and 34.5 million goats (Mufwa
et al.,, 2016), with about 70% of these animals
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being raised by smallholder farmers who rely on
semi-intensive and extensive farming practices
(Mufwa et al., 2016). This issue largely stems
from farmers’ lack of interest in raising sheep and
goats, coupled with inadequate feed resources that
are often of poor nutritional quality and low forage
productivity (Alemu, 2020). Additionally, many
areas where these animals are kept lack modern,
well-built farms. Instead, they are typically housed
in rundown structures that leave them exposed to
diseases, pests, and predators.

Statement of research problem

Even though raising sheep and goats brings a
lot of economic and sociocultural advantages, their
production mostly stays at a subsistence level,
relying on local extensive or free-range systems
(Enwelu et al., 2015). Nigeria has a wealth of
livestock resources, but unfortunately, the growth
of the human population is outpacing that of farm
animals. As a result, the country still depends on
imports for about 20% of its livestock production,
which is quite a challenge (Gavrilova, 2020).
Livestock is vital for providing animal-source foods
and generating cash income, particularly through
small ruminants, which have become key assets for
both men and women in rural households (Desta
et al., 2020). Recently, there has been a growing
awareness of the need for sustainable and improved
management practices to enhance the productivity
and welfare of these small ruminants (Ojumu et
al., 2023). This recognition has sparked a shift
towards modernized approaches, but we still do
not fully understand how well these improvements
have been accepted or how they impact traditional
practices. Sticking to traditional methods, which
are deeply embedded in cultural practices and
historical norms, might limit productivity, disease
management, and resource efficiency (Martins
and Oliveira, 2020). On the flip side, embracing
better management practices like advancements in
nutrition, breeding, healthcare, and housing could
offer effective solutions to tackle these challenges.

The gap in indigenous knowledge about sheep
and goat farming practices in the lwo ADP Zone
is a significant hurdle. Without a detailed analysis,
it is hard to understand what drives farmers'
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management decisions and why they might resist
adopting bettertechniques. Itis also vital to consider
the socio-economic, environmental, and cultural
factorsthatinfluencefarming practicesinthis region.
This research seeks to delve into these complexities
and provide meaningful insights for policymakers,
agricultural extension services, local farmers, and
the global animal science community. The results
are expected to help shape targeted interventions,
educational initiatives, and policies that promote
sustainable and effective management practices
for sheep and goat farming in the Iwo Agricultural
Zone, Osun State, Nigeria, ultimately aiming to
enhance food security, improve livelihoods, and
support environmental sustainability in the area.
The study's primary objectives were to analyze
both existing and enhanced management practices
for sheep and goats in the lwo Agricultural Zone
of Osun State, Nigeria. Specifically, it aimed to
describe the socio-economic characteristics of the
respondents, identify the indigenous and improved
management practices they adopt, assess the level
of adoption of these improved practices, identify
common diseases affecting small ruminants, and
explore the challenges.

Hypothesis of the study

Ho,: There is no significant relationship between
selected socio-economic characteristics of the
respondents and the level of adoption of improved
small ruminant production management practices.

Material and methods
Study area

This study was carried out in lwo Agricultural
Zone of Agricultural Development Programme
(ADP) Osun State, Nigeria. The lwo Agricultural
Zone is a component of the Osun State Agricultural
Development Programme (ADP) in Nigeria (Ajayi et
al., 2019). This zone is recognized for its variety
of agricultural activities, such as crop farming,
poultry, and small ruminant farming (Akintunde
et al., 2022). The region features a blend of rural
households that participate in different agricultural
practices to support their livelihoods (Mustapha et
al., 2024).



Population of the study

The population of the study comprised of all
small ruminant farmers in lwo Agricultural Zone of
Agricultural Development Programme (ADP) Osun
State, Nigeria.

Sampling Technique and sample size

The study was conducted using a three-stage
sampling procedure. In the first stage, two Local
Government Areas (LGAs) were randomly selected:
Ejigbo and Iwo, which together represent about
33.3% of the seven LGAs (Ejigho, Ola-Oluwa, lwo,
Aiyedire, Aiyedaade, Irewole, Isokan) within the
Iwo Agricultural Zone. The second stage involved
purposively selecting three villages from each of
the two chosen LGASs, resulting in a total of six
villages, based on the prevalence of small ruminant
production in the region. The third stage utilized a
snowball technique to identify 120 small ruminant
farmers for the study sample.

Method of data collection

Data for the study were collected using a carefully
designedinterview schedule. Thisscheduleincluded
both open-ended and closed-ended questions
tailored to meet the study’s objectives. Additionally,
trained enumerators (extension officers) who are
residents and knowledgeable about the study areas
were engaged to assist with data collection. The
structured interview schedule consists of sections
specifically designed to capture indigenous and
improved management practices among the small
ruminant farmers in the study area. Indigenous and
improved practices were evaluated based on four
key areas: breeding, feeding, housing, and health
management, which included 48 specific variables
in total. Each variable was assessed using a three-
point rating scale: never used (0), occasionally
used (1), and always used (2).

Method of data analysis

The data collected was analyzed using both
descriptive and inferential statistical methods.
Descriptive statistics, such as mean, frequency,
standard deviation, and percentages, were used
to organize and describe the socio-economic

characteristics of the respondents. This analysis
also sought to identify both indigenous and
improved management practices that were adopted,
along with the degree to which these improved
practices were embraced. The indigenous and
improved practices were assessed across four key
dimensions: breeding, feeding, housing, and health
management, encompassing a total of 48 specific
variables. Each variable was evaluated using a three-
point rating scale: never used (0), occasionally used
(1), and always used (2). A composite adoption
score was generated based on respondents’ ratings.
To categorize the adoption levels, the mean and
standard deviation of the composite scores were
computed. Farmers with scores above the mean
plus standard deviation were classified as having
a high level of adoption; those below the mean
minus standard deviation were classified as low
adopters. At the same time, those in between were
categorized as having a moderate level of adoption.
To highlight the significant relationships between
the selected socio-economic characteristics of the
respondents and their level of adoption of improved
management practices, Pearson’s Product Moment
Correlation (PPMC) was utilized.

Results and discussion
Socio-economic characteristics

Table 1 shows the distribution of respondents
according to their socio-economic characteristics.

Age distribution

Most respondents are in the 49-58 years age
group (54.17%), followed by those aged 39-48
years (20%), with an average age of 52.33 years
(S.D. = + 8.42). This indicates that the majority of
respondents are middle-aged. People in this age
range often have more experience and stability,
which can improve farming practices and overall
productivity. This finding suggests that middle-
aged individuals are primarily involved in small
ruminant managementin the study area, supporting
the findings of Otekhile and Verter (2017), Yusuf
et al. (2018), Adekunmi et al. (2020) and Ifabiyi
et al. (2022), who also reported that middle-aged
individuals are active in small ruminant production.
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Marital Status

A significant number of respondents are
married (84.17%), aligning with global trends that
show marriage as a prevalent social institution.
The presence of widowed individuals (9.17%)
could suggest either a higher life expectancy or
cultural factors that contribute to longer marriages.
Similarly, Ifabiyi et al. (2022) and Kalu et al. (2021)
highlighted the marital responsibilities faced by
small ruminant farmers.

Years of formal education

The average years of formal education are
9.60 + 8.58 years. This points to a relatively low
level of formal education among the respondents,
which may be common in certain regions or socio-
economic groups. Research indicates that lower
education levels are often linked to lower income
and limited access to resources. This suggests
a moderate educational background among the
respondents, which could affect their willingness to
adopt better management practices. Additionally,
studies by Adekunmi et al. (2020) and Kalu et
al. (2021) have highlighted the poor educational
backgrounds of small ruminant farmers.

Household size

A majority (68.33%) of households consist
of 1-5 members, with an average household size
of 5 + 2 persons. Larger households often face
greater economic strain due to the need to share
resources among more people. However, research
indicates that these larger households can also take
advantage of economies of scale, allowing them
to share costs such as housing and utilities. This
suggests a moderate household size in the study
area. Similarly, Adekunmi et al. (2020) and Ifabiyi et
al. (2022) found a moderate household size among
small ruminant farmers in their studies.

Primary occupation

The primary occupation in the area is small
ruminant farming, accounting for 30.83%, with
trading following at 21.67%. This highlights a
significant dependence on agriculture and small-
scale trading in the community. Research indicates
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that these types of jobs are frequently linked to
lower income levels and increased susceptibility
to economic changes. The findings suggest that
small ruminant farming plays an important role in
the rural economy.

Primary income

Most respondents earn between 810,000 and
#&100,000, accounting for 90% of the total. This
indicates that the community generally has a low
income level, which could affect their access to
healthcare, education, and other vital services. The
average income stands at 8&58,088.33, reinforcing
the notion of a low income among the respondents.
Additionally, Ifabiyi et al. (2022) noted a similar
monthly income of over 860,000 among small
ruminant keepers.

Types of small ruminants kept

A majority of respondents raise goats (39.17%)
or both sheep and goats (54.17%). This reflects the
significance of small ruminant farming in the area.
Goats are frequently favored because they adapt
well to challenging environments and require less
maintenance than other types of livestock. This
observation is supported by Yusuf et al. (2018) and
Ifabiyi et al. (2022), who noted that small ruminant
farmers typically keep both sheep and goats.

Management practices

Most respondents rely on indigenous
management practices (62.50%), while a smaller
portion employs improved practices (5%) or a mix
of both (32.50%). This trend points to a dependence
on traditional methods, possibly stemming from
limited access to modern technology or training.
It indicates that ruminant farmers in the study
area have yet to embrace improved management
practices that could boost their productivity and
sustainability in small ruminant farming.

Secondary occupation

The data indicates that 48.13% of respondents
engage in small ruminant production, with crop
production at 19.17% and trading at 13.33%.
This is consistent with the findings of Mustapha



et al. (2024), who observed that small ruminant
production serves as a prevalent secondary
occupation for farmers in Nigeria, owing to its
flexibility and minimal capital requirements.

Secondary income

A significant portion of respondents (77.5%)
report earning a secondary income ranging
from 80 to 830,000, with an average income of
&24,237.50 for those making between #&31,000
and #50,000. This indicates that although small
ruminant production is common, it likely is not the
main source of income for the majority of farmers.

Ruminant income

A total of 93.33% of respondents reportedly
earn between ¥6,000 and 1,000,000 from
ruminant keeping, with an average income of
#§355,370.80. This significant income level aligns
with the findings of Al-Barakeh et al. (2020), who
emphasized the economic value of small ruminant
production in rural communities.

Ruminant keeping experience

Most respondents (40%) have between 1 and 12
years of experience, with an average of 15.20 years.
This indicates that the farmers likely have the skills
necessary to raise small ruminants and are capable
of making decisions that optimize profit. Adekunmi
et al. (2020) and Kalu et al. (2021) also found that
small ruminant farmers typically have over a decade
of experience. This points to a relatively high level
of expertise among ruminant keepers, which can
enhance productivity and income.

Access to farm credits

A significant majority of respondents (80.83%)
depend on personal savings for farm credits, with
cooperatives providing support to 14.17% and
friends or relatives to just 5%. This suggests that
personal savings are the main source of credit,
but there is also a notable reliance on community
support systems. It indicates that farmers in the
region primarily use their savings to fund their
production and may not actively seek additional
credit. Cooperative societies assist 14.17% of

respondents, while support from friends and
relatives accounts for only 5.00%. Similarly,
Adekunmi et al. (2020) and Ifabiyi et al. (2022)
highlighted the importance of personal savings as
a capital source for small ruminant farmers.

Types of labour used

A majority of respondents (54.17%) rely on a
mix of their own labour and that of family members,
while 31.67% depend solely on their own efforts.
This indicates that small ruminant production tends
to be a family-oriented endeavor, allowing for the
distribution of tasks and lowering labor expenses.

Objectives of keeping small ruminants

Most respondents (85%) primarily aim for
both consumption and commercial purposes,
while 10% focus solely on commercial goals. This
dual-purpose strategy reflects the socio-economic
importance of small ruminants in ensuring food
security and generating income. This finding aligns
with the reports by Yusuf et al. (2018) and Ifabiyi
et al. (2022), which indicate that small ruminant
farmers are motivated by both commercial interests
and family consumption.

Flock size

Almost half of the respondents (49.17%)
reported having a flock size of 1-10 animals, with
an average flock size of 15 animals. This suggests
that small ruminant production is generally carried
out on a smaller scale, making it easier to manage
and requiring less capital investment. The data
indicates that small to moderate flock sizes are
common among these farmers.

Table 1. Distribution of respondents according to socio-
economic characteristics of respondents

Variable Frequency Percentage Mean/SD
Age (Years)

29-38 7 5.83

39-48 24 20.00 52.33+ 8.42 years
49-58 65 5417

59-68 20 16.67

69-78 4 3.33
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Marital status
Single
Married
Separated
Divorced
Widowed

Years of formal
education

0

1-6

7-13

14-20

Total

Household size

1-5

6-10

11-15

Primary occupation
Small ruminant

Crop production

Civil servant

Trading

Artisan

Primary income ()
10000-100000
101000-200000
201000-300000
301000-400000
401000-500000
Types of ruminant kept
Sheep

Goat

Sheep and Goat
Management practice
Indigenous

Improved

Both

Secondary occupation

Small ruminant
production

Crop production

Civil servants

Trading

Artisan

Others

Secondary income (M)
0-30000

31000-50000
51000-80000

104

101

1

21
41
35
23

120

82
35

37
16
21
26
30

108

- O w oo

47
65

75

39

58

23

16

11

93
16

2.50
84.17
2.50
1.67
9.17

17.50
3417
29.17
19.17
100

68.33
29.17
2.50

30.83
13.33
17.50
21.67
16.66

90.00
6.67
2.50
0.00
0.83

6.67
39.17
54.17

62.50
5.00
32.50

48.13

19.17
2.50
13.33
7.50
9.17

775
13.33
7.50

9.60 = 8.58 years

5 £ 2 persons

#458088.33

]24237.5

81000-100000 2 1.67
Ruminant income (M)

6000-1000000 112 93.33 #355370.8
1100000-2000000 7 5.83
2100000-3000000 1 0.83
Rumipanl keeping

experience

1-12 48 40.00
13-22 49 40.83 15.20 years
23-32 16 13.33
33-42 7 5.83
Access to farm credits

Personal savings 97 80.83
Friends and relative 6 5.00
Cooperatives 17 1417
Types of labour used

Self 38 31.67
Family 0 0.00
Hired 4 3.33
Self and family 65 5417
Self and hired 5 417
Family and hired 8 6.67
Objectives of keeping

ruminant

Consumption 6 5.00
Commercial 12 10.00
Both 102 85.00
Flock size

1-10 59 4917
11-20 34 28.33 15 animals
21-30 17 1417
31-40 6 5.00
41 and above 4 3.33

Source: Field Survey, 2024

Indigenous and improved breeding management
practices

Table 2 shows how respondents are distributed
based on their indigenous and improved breeding
management practices. In terms of indigenous
breeding practices, the most common method
is the use of uncontrolled mating strategies for
indigenous small ruminants (WMS=0.97). This
suggests that many respondents depend on natural,
unregulated mating for their livestock. Okpeku et al.
(2019) noted that farmers typically do not control
mating. Following this, regular veterinary checks
for managing reproductive health are also prevalent



(WMS=0.79). This indicates that while mating is
often left uncontrolled, farmers are attentive to their
animals’ health through veterinary care (Lawal-
Adebowale, 2020). The next practice involves using
performance history to select breeding animals
(WMS=0.78), suggesting that some respondents
take into account the past performance of animals
when making breeding decisions.

For improved breeding practices, the most
notable method is extensive grazing (migratory,
free-range, pasture, or range grazing) (WMS=0.82).
This indicates that farmers allow their animals
to graze freely. Nnoruga (2021) mentioned that
grazing provides excellent nutrition and other
advantages for small ruminants. Following this, the
strategic pairing of young males with experienced
older ewes and older rams with younger ewes to
enhance mating is also common (WMS=0.80).
This reflects that farmers possess a sophisticated
understanding of animal breeding dynamics.
Additionally, the treatment of reproductive diseases
by veterinarians (WMS=0.66) highlights a strong
reliance on professional veterinary services for
managing reproductive health issues.

Table 2. Distribution of respondents according to indigenous
and improved breeding management practices

Breeding management practices WMS  Rank

Indigenous Breeding Practices

Use of uncontrolled mating strategies for Indigenous 0.97  1st
small ruminant animals

Use of regular veterinary checks to manage reproductive  0.79  2nd
health in small ruminants

Use of performance history for selection of breeding 0.78  3rd
animals in the Indigenous groups

Keeping basic records of breeding activities for small 0.77  4th
ruminants

Use of physical characteristics in selecting small 0.71 5th
ruminants for breeding

Use of breeding frequency control to manage 0.64 6th
reproductive health in small ruminants

Use of controlled mating strategies for male indigenous 0.55  7th
small ruminant animals

Use of selective breeding strategies for female 0.49  8th
indigenous small ruminant animals

Improved breeding practices

Extensive (migratory, free range, pasture or range 0.82 1st
grazing)

Use of young males to experience older ewes and older 0.80  2nd
rams to younger ewes for better mating

Treatment of reproductive disease by a veterinarian 066  3rd

Pregnancy diagnosis between 60-90 days after servicing 0.54  4th

Having a goat/sheep served within 90 days after giving 0.51 5th
birth

Use of selective breeding for identifying and breeding 0.51 6th
animals with desirable traits

Semi-intensive (pasture or range grazing, 050 7th

Use of optimal nutrition in providing balanced diets 0.50 8th
tailored towards the specific nutritional needs of

breeding animals to ensure optimal health and
reproductive performance

Timely breeding of animals at appropriate ages and 0.49  9th
stages of reproductive maturity to maximize fertility and
reproductive success

Regular evaluation and adjustment of breeding strategies  0.46 10th
based on performance data

Use of artificial insemination 0.41 11th
The use of one male to 20 females 0.40 12th

Source: Field Survey, 2024
WMS=Weighted Mean Score

Indigenous and improved feeding management
practices

Table 3 illustrated how respondents were
distributed based on indigenous and improved
feeding management practices. The findings
revealed that the most prevalent practice among
traditional farmers is feeding small ruminants three
times a day (WMS=1.27). This feeding routine
suggests that farmers are dedicated to providing
their flocks with sufficient nutrition throughout
the day. According to Ali et al. (2019), inadequate
feeding practices can harm the health of small
ruminants. Following this, the use of traditional
knowledge to assess the nutritional needs of small
ruminants was noted (WMS=0.93), along with
feeding them twice a day (WMS=0.93). This reliance
on traditional knowledge highlights the significance
of cultural and experiential learning in livestock
management (Eniola et al. 2020). However, the
results indicated that farmers do not modify their
feeding practices in response to climate change
(WMS=0.49). This suggests that animals are fed
rigidly twice a day without taking into account the
impacts of climate variability.

For improved feeding practices, the most
common approach is providing fresh water daily
(WMS=1.41). This shows that farmers prioritize
keeping their flocks hydrated, demonstrating a
solid understanding of the critical importance of
their animals’ health. With climate change, ensuring
access to water for flocks has become increasingly
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vital. Several studies (Banjoko et al., 2021; Ebere
and Blessing, 2021; Ifabiyi et al., 2022) highlight
the necessity of this practice for maintaining
flock health. Following this, farmers also provide
adequate roughage (hay, silage, or pasture)
(WMS=0.84) and ensure that newborn ruminant
animals receive colostrum within one hour of birth
(WMS=0.84). This indicates that farmers recognize
the importance of caring for newborn kids and
lambs to facilitate smooth management. Research
by Hammon et al. (2020), Martins and Oliveira
(2020), and Arshad et al. (2021) has emphasized
the significance of this practice for the health
and productivity of newborns. The least common
practice is feeding a balanced concentrate mixture
for milk production (WMS=0.38), which may be
due to farmers not raising their flocks primarily for
milk, making such strategies unnecessary.

Table 3. Distribution of respondents according to indigenous
and improved feeding management practices

Feeding management practices WMS RANK
Indigenous feeding practices
Feeding of small ruminants three times a day 1.27 1st

Use of traditional knowledge to determine the nutritional  0.93 2nd
requirements for your small ruminants

Feeding of small ruminants twice a day 0.93 3rd

Use of crop residue as the primary source of feed for  0.77 4th
small ruminants

Use of random grazing as the primary source of feed for  0.70 5th
small ruminants

Feeding of small ruminants once a day 0.61 6th

Use of supplementary feeds as the primary source of 0.56 7th
feed for small ruminants

Use of professional advice to determine the nutritional  0.50 8th
requirements for your small ruminants

Adjustment of feeding practices based on climate 0.49 9th
changes

Improved Feeding Practices
Provision of fresh water daily 1.41 1st
Provision of adequate roughage (hay, silage or pasture).  0.84 2nd

Feeding of colostrum to new-born ruminant animals  0.84 2nd
within one hour of birth

Provision of adequate nutrition (pasture, high quality —0.67 4th
forage or grains) for brooding ruminant animals

Feeding of chopped fodders to animals 0.60 5th
Giving special ration to pregnant small ruminant 0.57 6th
Feeding small ruminant with mineral mixture 0.47 7th

Feeding of balanced concentrates mixture for milk  0.38 8th
production

Source: Field Survey, 2024
WMS=Weighted Mean Score
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Indigenous and improved housing management
practices

Table 4 displayed the distribution of
respondents based on indigenous and improved
housing management practices. It indicated
that the primary housing management practice
in the indigenous system was ensuring proper
ventilation and temperature control through natural
means (WMS=0.98). This suggests that farmers
heavily rely on natural environmental conditions
to maintain animal comfort. Consequently, the
animals are exposed to climatic conditions that
could be detrimental to them. This contrasts with
Kalu et al. (2021), who reported that housing must
be monitored for effective management. Following
this, the use of open spaces with shade is the next
most common practice (WMS=0.93). This indicates
that while farmers utilize natural ventilation, they
also provide shade for their flocks to protect them
from the negative impacts of climate variability,
aligning with the findings of Sikiru et al. (2023).
The third most prevalent practice is extensive
grazing methods, such as migratory, free-range,
pasture, or range grazing (WMS=0.82). The least
common practice involves employing human
guards to protect small ruminants from predators
(WMS=0.32), suggesting that farmers do not have
significant concerns about losing their animals to
predators. For better housing practices, the most
common approach is to use well-ventilated shelters
that shield animals from harsh conditions like
extreme heat. This indicates that farmers who adopt
modern housing methods are particularly focused
on managing environmental factors to ensure the
health and comfort of their flocks. Simoes et al.
(2021) reported a strong link between housing and
sustainable high-yield production. Following this,
the use of semi-covered structures and protective
measures, such as fencing and guards to protect
sheep and goats from predators, are also prevalent.
However, providing environmental enrichment, like
elevated platforms or scratching posts to encourage
mental stimulation and alleviate boredom, is the
least common practice. This suggests that farmers
may not fully understand the psychological well-
being of animals.



Table 4. Distribution of respondents according to indigenous
and improved housing management practices

Housing management practices WMS  RANK

Indigenous housing practices

Ensure proper ventilation and temperature control  0.98 1st
through natural means

Use of open space with shade 0.93 2nd

Extensive (migratory, free range, pasture or range  0.82 3rd
grazing)

Semi-intensive (pasture or range grazing 0.73 4th
Open space with no shade 0.59 5th
Use of fence to protect small ruminants from predators ~ 0.58 6th

Use of guard animals (dogs) to protect small ruminants ~ 0.48 7th
from predators

Tethering (small size flocks of 2—10 animals) 0.39 8th

Use of human guard to protect small ruminants from  0.32 9th
predators

Improved housing practices

Use of well-ventilated shelters that protect animals  0.98 1st
from extreme conditions such as excessive heat
among others

Semi-covered structure 0.68 2nd

Use of protective measures such as fencing, guard  0.67 3rd
man, etc. to safeguard sheep and goats from predators

Provision of adequate recommended spacing per  0.58 4th
animal to allow for optimum productivity

Use of suitable bedding materials such as straw and  0.58 4th
wood shavings to provide a clean and comfortable
environment for the animals

Provision of separate housing for different groups  0.51 6th
according to age, sex, reproductive status, health

status among others to prevent aggression and

diseases spreading

Inspection of housing facilities for signs of damage  0.49 7th
wear and tear for prompt repairs and proper
maintenance

Use of biosecurity measures such as quarantine of  0.48 8th
newly arrived animals to prevent introduction and
spread of diseases within the flock

Provision of environmental enrichment such as  0.48 9th
elevated platforms, or scratching post to promote
mental stimulation and reduce boredom

Source: Field Survey, 2024
WMS=Weighted Mean Score

Indigenous and improved health management
practices

Table 5 shows the distribution of respondents
based on indigenous and improved health
management practices. The results indicate that
the use of medications to control parasites in
small ruminants (WMS=1.22) is the most common
health management practice within the indigenous
system. This aligns with the findings of Hassan

and Jibrin (2022). It demonstrates that even
with traditional management methods, farmers
understand the importance of keeping their flocks
safe to ensure optimal productivity. Following this,
the use of veterinary care services (WMS=1.07) is
noted, indicating that traditional farmers do seek
professional veterinary services for the overall
health management of their flocks, contrary to the
belief that they solely rely on self-care (Adeyeye et
al. 2021). Additionally, they vaccinate their animals
annually (WMS=1.03) and conduct regular visual
or personal checks to monitor their flocks’ health
(WMS=1.02). The least common practice observed
is the disbudding of small animals (WMS=0.44).
For improved health practices, the most prevalent
method is the treatment of sick animals exclusively
by a veterinary doctor (WMS=1.21). This
indicates that modern farmers depend entirely on
professional veterinary care for treating illnesses,
without considering personal care. This approach
ensures that animals receive expert medical
attention. Deworming of adult animals (WMS=1.20)
ranks as the second most common practice,
while vaccination against infectious diseases
such as Foot and Mouth Disease and Brucellosis
(WMS=1.10) is the third most utilized practice,
reflecting a proactive stance on preventing serious
health threats through immunization. Pregnancy
restriction (WMS=0.47) is the least practiced
method, suggesting that modern farmers may
not prioritize advanced reproductive management
techniques.

Table 5. Distribution of respondents according to indigenous
and improved health management practices

Health management practices WMS  Rank

Indigenous Health Practices 1st

Use of medication (deworming, etc.) to control parasites 1.22  2nd
in small ruminants

Small ruminants receive veterinary care 1.07  3rd
Vaccination of small ruminants done annually 1.03 4th

Use of regular visual/personal routine checks for 1.02 5th
monitoring the health of small ruminants

Use of on-site first aid as an emergency measure for  0.98 6th
sudden health issues in small ruminants

Use of immediate veterinary assistance as an emergency 0.97  7th
measure for sudden health issues in small ruminants.

Isolation of affected animals as an emergency measure  0.86 8th
for sudden health issues in small ruminants
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Use of herbal/traditional remedies for small ruminant's  0.85 9th
health management

Use of veterinary health checks for monitoring the health  0.79  10th
of small ruminants

Use of both visual and veterinary health checks for 0.73  11th
monitoring the health of small ruminants

Use of rotational grazing to control parasites in small 0.60 12th
ruminants

Castration of small ruminant animals 0.48  13th
Disbudding of small animals 0.44  14th
Improved Health Practices

Treatment of sick animals by the veterinary doctor only 1.21 1st
Deworming of adult animals 1.20 2nd

Vaccination against infectious diseases, e.g Foot and 1.10  3rd
Mouth Disease/Brucellosis)

Prompt reportage of contagious disease outbreak to the 1.00  4th
local veterinarian

Isolation of sick animals from the healthy ones 1.00 5th
Routine inspection of animals 0.86 6th
Quarantine of the newly arrived animals 0.71  T7th
Use of vaccines and medication 0.63  8th
Castration of male animals 058  9th
Disbudding/dehorning 0.56  10th

Culling of slow growing, weak, unproductive female 0.52  11th
animals

Hoof trimming 0.51  12th

Use of sterilized scissors/knife for cutting and application  0.50  13th
of tincture iodine to the naval cord

Consulting with veterinary officers for purchasing 0.49  14th
animals

Pregnancy restriction 0.47  15th

Source: Field Survey, 2024
WMS=Weighted Mean Score

Level of adoption of improved small ruminant
management practices

Table 6 illustrated how respondents were
distributed based on their adoption of improved
management practices. The findings revealed that
over half (65.5%) of the farmers had moderately
adopted these practices, while 21.67% were
considered laggards, indicating a low adoption of
improved technology. Additionally, 15.8% of the
farmers demonstrated a high level of adoption. This
indicates that there remains a blend of indigenous
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and improved management practices in the study
area.

Table 6. Distribution of respondents according to their level
of adoption of improved management practices

Level of adoption Frequency Percentage
Low 26 21.7
Moderate 75 62.5
High 19 15.8

Source: Field Survey, 2024

Common diseases among small ruminants in
the study area

Table 7 presents the distribution of respondents
based on the common diseases affecting small
ruminants in the study area. According to the
weighted mean score, mange (WMS=0.68) is
identified as the most prevalent disease. This
suggests that mange poses a significant health
challenge for a large number of small ruminants
in the region. Mange is a skin condition caused by
mites, which can lead to considerable discomfort,
weight loss, and reduced productivity in affected
animals. Diarrhea (WMS=0.68) and tick infestations
(WMS=0.62) are also major health concerns in
the area. Diarrhea can arise from various factors,
including infections, poor nutrition, and parasitic
infestations, all of which can result in dehydration
and weakness if not effectively managed. This
highlights serious gastrointestinal issues among
small ruminants in the study area. Additionally,
tick infestations can lead to significant problems
for the animals and can diminish their productivity.
Adekunmi et al. (2020) noted ticks as a major
concern in small ruminant production, among other
diseases. Other reported diseases include bloating
(WMS=0.32), goat/sheep pox (WMS=0.25),
pneumonia (WMS=0.19), hair loss (WMS=0.16),
foot rot (WMS=0.16), anthrax (WMS=0.10),
helminthiasis (WMS=0.09), brucellosis
(WMS=0.06), and black quarter (WMS=0.06).



Table 7. Distribution of respondents according to common
diseases among small ruminants in the study area

Diseases WMS  RANK
Mange 0.68 1st
Diarrhea 0.62 2nd
Tick 0.60 3rd
Bloating 0.32 4th
Goat/sheep pox 0.25 5th
Pneumonia 0.19 6th
Loss of hair (Alopecia) 0.16 7th
Foot rot 0.16 8th
Anthrax 0.10 9th
Helminthiasis 0.09 10th
Brucellosis 0.06 11th
Black quarter 0.06 12th

Source: Field Survey, 2024
WMS=Weighted Mean Score

Constraints to small ruminant production among
the respondents in the study area

Table 8 shows how respondents are distributed
based on the constraints affecting small ruminant
production in the study area. The weighted
mean score (WMS) indicates that limited capital
(WMS=1.59) is the most significant constraint
faced by small ruminant producers. Offor et al.
(2018) also highlighted that a lack of funds is a
major challenge hindering small ruminant farming
activities. This suggests that farmers in the area do
not have enough financial resources to enhance
their production and invest in modern management
techniques. Following this, the high cost of
improved feed (WMS=0.83) is another pressing
issue. Thisis related to the first constraint, as access
to credit could enable farmers to invest in better
feed options. Without this, they may experience
suboptimal nutrition and lower productivity.
Offor et al. (2018) further noted that feeding is a
significant constraint. Theft (WMS=0.81) also
poses a serious problem, creating financial risks
for farmers. Losing animals can discourage them
from expanding their small ruminant enterprises.
Other constraints include costly feed (WMS=0.72),
predator issues (WMS=0.63), pest and disease
infestations  (WMS=0.62), complaints from
neighbors (WMS=0.59), damage to personal and
neighboring crops (WMS=0.59), fluctuating market
prices foranimal products (WMS=0.55), inadequate

housing for the animals (WMS=0.53), scarcity of
forage (WMS=0.47), limited access to vaccinations
and  medications (WMS=0.44), insufficient
veterinary services (WMS=0.41), high mortality
rates (WMS=0.40), lack of market opportunities for
products (WMS=0.38), and insufficient knowledge
about small ruminant production (WMS=0.33).

Table 8. Distribution of respondents according to the
constraints to small ruminants production among the
respondents in the study area

Constraints WMS Rank
Limited capital 1.59 1st
High cost of improved feed 0.83 2nd
Theft of small ruminants 0.81 3rd
Costly feed 0.72 4th
Problems of Predators 0.63 5th
Pest and diseases infestation 0.62 6th
Neighbors’ complaints 0.59 7th
Damage to personal and outsiders farm crops 0.59 7th
Low/fluctuating market price of animal products 0.55 9th
Lack of housing facilities to keep the animals 0.53 10th
Scarcity of forages 0.47 11th
Inadequate access to 0.44 12th
vaccination/medication

Lack of Veterinary services 0.41 13th
High mortality rate 0.40 14th
Inadequate market for the product 0.38 15th
Inadequate knowledge of small ruminant production  0.33 16th

Source: Field Survey, 2024
WMS=Weighted Mean Score

Results of hypothesis testing

Table 9 presents the results of Pearson’s
Product Moment Correlation (PPMC) analysis,
which examines the relationship between selected
socio-economic characteristics of respondents and
their level of adoption of improved small ruminant
management practices. The findings indicate that
age (r=0.87, p=0.008), educational level (r=0.76,
p=0.006), and years of experience in ruminant
keeping (r=0.68, p=0.000) all have a positive and
significant relationship with the keepers’ adoption
of improved management practices. Therefore, we
reject the null hypothesis that there is no significant
relationship between the selected socio-economic
characteristics and the level of adoption of improved
small ruminant management practices.
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Table 9. Results of Pearson’s product Moment Correlation
(PPMC) analysis showing relationship between selected
socio-economic characteristics of respondents and their
level of adoption of improved small ruminant management
practices

Variable Rvalue P-value
Age 0.87 0.008*
Educational level 0.76 0.006*
Years of experience in ruminant keeping 0.68 0.000*

Source: Field Survey, 2024

Conclusion

The comparative analysis of existing and
improved small ruminant management practices in
the Iwo Agricultural Zone of Osun State, Nigeria,
highlights notable differences in productivity, animal
health, and overall household income. Improved
management practices, which encompass better
feeding, housing, and veterinary care, result in
higher growth rates, lower mortality, and increased
profitability for rural households. In contrast,
traditional practices often lead to less optimal animal
performance and economic returns. The adoption
of improved practices is also associated with better
food security and sustainable livelihoods for rural
families in the area. The study finds a moderate
level of adoption of these improved management
practices, although indigenous methods still prevail
in certain areas. However, there is a noticeable
shift towards modern practices, particularly in
health management. The study suggests that
government and related organizations should
enhance agricultural extension services to provide
rural farmers with ongoing training and support in
adopting improved small ruminant management
practices. This includes increasing access to quality
feed, veterinary services, and housing materials
through government subsidies or microfinance
schemes, organizing regular workshops and
training sessions to inform farmers about the
benefits of improved management practices and
their implementation, and establishing a strong
monitoring and evaluation framework to assess the
adoption and impact of these practices, ensuring
that feedback is utilized for necessary adjustments
and improvements.

110

Acknowledgments

The research effort was funded by the TETfund
Institution Based Research (IBR) grant from Osun
State University, Osogbo, Nigeria, under Grant
Number UNIOSUN/TETfund/17/10. The authors
would like to express their sincere gratitude for this
support.

References

Adeghbeye MJ, Salem AZM, Reddy PRK,
Elghandour MMM and Oyebamiji KJ, 2020. Waste
recycling for the eco-friendly input use efficiency
in agriculture and livestock feeding. Resources Use
Efficiency in Agriculture, 1-45.

Adekunmi AO, Ajiboye A, Awoyemi AO, Osundare
FO, Oluwatusin FM, Toluwase SOW and Abdu-
Raheem KA, 2020. Assessment of ethno-veterinary
management practices among sheep and goat
farmers in Southwest Nigeria. Annual Research
and Review in Biology, 35, 42-51.

Adeyeye OA, Osuntade EO, Irekhore OT and
Akande FA, 2021. Ethnoveterinary practices
among small-holder goat farmers in Ogun State,
Nigeria. Matrix Science Pharma, 5, 1-6.

Ajayi FO, Olajuyitan OP, Owolabi KE and Agbana
0, 2019. Appraisal of Women Farmers’ Participation
in Cassava Production Activities In Iwo Agricultural
Development Programme Zone Of Osun State,
Nigeria. Nigerian Journal of Rural Sociology 19,
20-25.

Akintunde OK, Adedire AO, Coster AS and
Osunkeye 0J, 2022. Profit Analysis of Small-Scale
Poultry Layers in Iwo Agricultural Development
Programme (ADP) Zone of Osun State, Nigeria.
Nigerian Journal of Basic and Applied Sciences,
30, 85-91. DOI: http://dx.doi.org/10.4314/njbas.
v30i2.11.

Al Araimi NAT, 2019. Genetic Diversity, Origin
and Conservation of Arabian Native Domestic
Ruminants (Goat and Sheep).

Alabi 00, Shoyombo AJ, Ajala AO and Ogunjimi
SI, 2019. Animal agriculture: A viable tool for
rural women empowerment and redemption from
poverty. International Journal of Civil Engineering
and Technology, 10, 2365-2373.



Al-Barakeh F, Khashroum AO, Tarawneh RA,
Al-Lataifeh F.A, Al-Yacoub AN, Dayoub M and
Al-Najjar, K, 2024. Sustainable Sheep and Goat
Farming in Arid Regions of Jordan, 4, 241-255.
Alemu T, 2020. Review on sheep and goat
management practices, constraints, opportunities,
and marketing systems in Ethiopia. International
Journal of Food and Nutrition Science, 5, 144-169.
Ali S, Zhao Z, Zhen G, Kang JZ and YiPZ, 2019.
Reproductive problems in small ruminants (sheep
and goats): a substantial economic loss in the
world. Large Animal Review, 25, 215-223.

Arshad MA, Hassan FU, Rehman MS, Huws
SA, Cheng Y and Din AU, 2021. Gut microbiome
colonizationanddevelopmentinneonatal ruminants:
Strategies, prospects, and opportunities. Animal
Nutrition, 7, 883-895.

Assan N, 2015. The influence of flock dynamics,
reproductive performance and mortality on
productivity of traditionally managed goats in
Sub Saharan Africa. Scientific Journal of Animal
Science, 4, 32-41.

Assan N, 2021. Goat - A Sustainable and Holistic
Approach in Addressing Triple Challenges of
Gender Inequality, Climate Change Effects, Food
and Nutrition Insecurity in Rural Communities of
Sub-Saharan Africa. Goat Science - Environment,
Health and Economy.

Banjoko IK, Ifabiyi JO, Lawal SW, Ahmed
SA, Isiaka MA and Komolafe SE, 2021. Small
Ruminant Farmers’ Perception of Climate Change
in Moro Local Government Area, Kwara State,
Nigeria. Nigeria Agricultural Journal, 52, 289-296.

Chima NE and Bowell 0, 2016. Small ruminant
management practices and ruminant famers’
training needs in Anambra State, Nigeria. Global
Journal of Animal Science, Livestock, 5, 334-342.

Desta HW, Alemu BG , Wole K, Abenakyo AM,
Anouka van E, Wieland B, 2020. Contribution
of small ruminants to food security for Ethiopian
smallholder farmers. Small Ruminant Research
146, 106064.

Dossa LH, Sangaré M, Buerkert A and Schlecht
E, 2015. Production objectives and breeding
practices of urban goat and sheep keepers in
West Africa: regional analysis and implications
for the development of supportive breeding

programs. SpringerPlus, 4, 1-12.

Ebere NC and Blessing N, 2021. Knowledge level
of ruminant farmers on climate change in Enugu
State, Nigeria. Climate Change, 7, 52-58.

Eniola 0, Shaib-Rahim HO, Ajanaku AO, Adeoye
AS, Aluko 0J, Roberts AE and Lawal MO, 2020.
Utilization of indigenous practices among small
ruminant farmers in controling ecto parasite in Ido
local government area, Ibadan, Nigeria. Nigerian
Journal of Animal Production, 47, 247-254.

Enwelu lA, Ezeuko EL and N.S. Machebe NS. 2015.
Challenges of smallholder sheep and goat keeping
in rural communities of Aguata Agricultural Zone of
Anambra State, Nigeria. Indian Journal of Animal
Research 49, 373-377.

Garba Y, Muhammad IR and Suleiman A, 2015.
Pattern of Small Ruminants Ownership and
Management by Agro-Pastoralists within Peri-
Urban Kano, Semi-Arid, Nigeria. Egyptian Journal
of Sheep and Goats Sciences, 10, 1-1.

Gavrilova N, 2020. Improving food security in
Nigeria through livestock innovation. Web of
Conferences 176,1-7.

Hammon HM, Liermann W, Frieten D and Koch
C, 2020. Importance of colostrum supply and milk
feeding intensity on gastrointestinal and systemic
development in calves. Animal, 14, 133-143.

Hassan | and Jibrin AN, 2022. Prevalence of
gastrointestinal helminths of small ruminants
subjected to traditional livestock management
system in Gadau district, Bauchi State Nigeria. Acta
Entomology and Zoology, 3, 32-35.

Hegde NG, 2019. Livestock development for
sustainable livelihood of small farmers. Available at
SSRN 4345390.

Ifabiyi JO, Opeyemi G and Banjoko IK, 2022.
Status of climate smart small ruminant production
practices in Kwara State, Nigeria. Diyala Agricultural
Sciences Journal, 14, 87-89.

Kahi AK and Wasike CB, 2019. Dairy goat
production in sub-Saharan Africa: current status,
constraints and prospects for research and
development. Asian-Australasian Journal of Animal
Sciences, 32, 1266.

Kalu U, Nwachukwu Ml and Apu U, 2021. Farmers
use of improved animal health management

111



technologies in small ruminant production in
South East, Nigeria. Journal of Community and
Communication Research, 6, 53-60.

Lawal-Adebowale O0A, 2020. Farm animals’
health behaviours: an essential communicative
signal for farmers’ veterinary care and sustainable
production. Livestock Health and Farming, 25. M.
K. Ajala, 0.S.

Martins L and Oliveira L, 2020. Colostrum as the
speed up key for ruminant newborn: what do we
know and should further characterize.

Mufwa JB, Christiana W and Adamu F, 2016.
Assessment of the Management Practices and
Perceived Training Needs of Small Ruminant
Farmers in Two Selected Local Government in
Southern Zone of Taraba State, Nigeria. Journal of
Agriculture and Veterinary Sciences, 8.

Mustapha SB, Shehu H, Nwosu CN and Malabe
KM, 2024. Small Ruminants Production and
their uses among Farmers in Nigeria: A Review.
International Journal of Agriculture and Earth
Science (IJAES). 10, 1-9.

Muthuveni M, 2022. A Study on Economic
Empowerment of Goat Rearers in Sivaganga
District ~ (Doctoral  Dissertation, ALAGAPPA
UNIVERSITY).

Nnoruga NJ, 2021. Open grazing in Nigeria:
A threat to human life and environmental
degradation. Journal of African Studies and
Sustainable Development.

Offor El, Ekweanya NM and Oleka AC, 2018.
Effects of socio-economic factors on small
ruminant production in Ohafia Agricultural Zone of
Abia State, Nigeria. Agro-Science, 17, 7-11.
Ojumu FO, Aminu 00 and Oyesola 0B, 2023.
Constraints to Livestock Production among Rural
Households in Southwest Nigeria. Journal of
Agricultural Extension, 28, 68-77.

Okoye BC and Adamade C, 2016. Technical Report

112

Presented during the Technical Training on Cassava
Production and Processing Technologies provided
under the Framework of the FAO China South-
South Cooperation (SSC) Programme. Agriculture
in Nigeria. Country Report for FAO-Nigeria, 1-27.

Okpeku M, Ogah DM and Adeleke MA, 2019. A
review of challenges to genetic improvement of
indigenous livestock for improved food production
in Nigeria. African Journal of Food, Agriculture,
Nutrition and Development, 19, 13959-13978.

Otekhile CAand VerterN,2017. The Socioeconomic
Characteristics of Rural Farmers and their Net
Income in Ojo and Badagry Local Government
Areas of Lagos State, Nigeria. Acta Universitatis
Agriculturae et Silviculturae Mendelianae Brunensis,
65, 2037-2043.

Ozung PO, Nsa EE, Ebegbulem VN and Ubua JA,
2011. The potentials of small ruminant production
in Cross River Rain Forest Zone of Nigeria.
A Review. GContinental Journal of Animal and
Veterinary Research 3, 33-37.

Sikiru AB, Velayyudhan SM, Nair MRR,
Veerasamy S and Makinde JO, 2023. Sustaining
livestock production under the changing climate.
Africa scenario for Nigeria resilience and adaptation
actions. In: Climate change impacts on Nigeria.
Environment and sustainable development, 233-
259. Cham, Springer International Publishing.

Simoes J, Abecia JA, Cannas A, Delgadillo JA,
Lacasta D, Voigt K and Chemineau P, 2021.
Managing sheep and goats for sustainable high
yield production. Animal, 15, 100293.

Teletchea F, 2019. Animal domestication: A brief
overview. IntechOpen.

Yusuf A, Aruwayo A and Muhammad IR, 2018.
Characterisation of small ruminant production
systems in semi-arid urban areas of Northern
Nigeria. Journal of Applied Sciences and
Environmental Management, 22, 725-729.



