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ABSTRACT

The Sokoto Red goat (Capra aegagrus hircus) is a transboundary livestock breed native to the Guinea
and Sudan savannahs of northern Nigeria and the Maradi region of Niger. Beyond its biological
distinctiveness, the breed embodies a nexus of economic and cultural significance, particularly in shaping
Nigeria—Arab trade relations. This paper synthesizes systematically reviewed field data from independent
studies conducted between 2002 and 2025 to provide a comprehensive scientific appraisal of the breed’s
morphometric, reproductive, productive, and leather-quality attributes. A multi-study integration
approach was adopted, combining evidence from cluster-sampled farmer surveys (n = 450),
morphometric evaluations (n = 600, n = 888, n = 584), reproductive performance records (n = 1,000
does), longitudinal milk production trials (n = 92 does across six herds over two years), and controlled
leather-quality experiments (n = 36 and n = 96 skins). Statistical analyses employed descriptive statistics,
correlation tests, analysis of variance (ANOVA), completely randomized design (CRD), and multiple
regression with R? estimation to ensure robust interpretation. Results confirm that Sokoto Red goats
dominate the Sokoto—Rima River Basin, accounting for 90.71% of the regional goat population
(Adejuwon, 2019). They exhibit a mean litter size of 1.45 with a kidding interval of 6.90 months
(Alphonsus et al., 2010), produce an average lactation yield of 79.8 + 3.2 kg (Akpa et al., 2002), and yield
hides of superior tensile strength and pliability when tanned with Acacia nilotica (Labaran et al., 2024).
Economically, the breed sustains Nigeria’s hide and skin export industry valued at US$1.2 billion
annually (MACBAN, 2024) and plays a growing role in the halal meat and sacrificial animal trade with
Saudi Arabia (Mahuta, 2025). Culturally, it has historically mediated exchanges between Nigeria and
Arab markets, reinforcing its biocultural importance. The study concludes by advocating evidence-based
policy interventions for genetic improvement, conservation, and sustainable value chain development,
positioning the Sokoto Red goat as a strategic resource within Nigeria’s agricultural and trade
frameworks.

Keywords: Sokoto Red goat, morphometric traits, reproductive performance, leather quality, Nigeria-
Arab trade, livestock genetics, field-based research

1. INTRODUCTION

1.1 Background and Rationale

The Sokoto Red goat—known locally as Sokoto Gudale and in Francophone West Africa as Chévre
rousse de Maradi—represents one of Nigeria’s most significant livestock genetic resources (Wilson,
1991). Distributed across the semi-arid zones of northern Nigeria between latitudes 12°N and 14°N and
longitudes 4°N and 10°E, its main strongholds are in Sokoto and Kano States, with substantial
populations extending into the Maradi and Tessoua Departments of Niger (Wilson, 1991; Adejuwon,
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2019). The purebred population is estimated at approximately one million, with a further 2.5 million of
similar type (Wilson, 1991).
Culturally and historically, the Sokoto Red goat has facilitated Nigeria—Arab commercial relations
through its role in leather and meat exchange networks spanning several centuries. Its skin, renowned
globally for its tight grain structure and exceptional durability, has historically been the source of
“Morocco leather”—a material that travelled northward across the Sahara to be finished in Moroccan
tanneries and distributed throughout Mediterranean and European markets (Britannica, 2016; Monarq,
2026; Alphonsus et al., 2017). This trans-Saharan trade network established patterns of economic
interdependence that continue to shape contemporary Nigeria—Arab relations. The breed’s leather is today
recognized as among the most valuable in the world, with products from luxury houses such as Gucci and
Armani serving as testament to its quality (MACBAN, 2024).
Beyond its leather, the Sokoto Red goat plays a significant role in Nigeria’s emerging live animal export
trade with Arab markets. The breed’s halal status, combined with its adaptation to semi-arid conditions
and its established reputation, positions it to supply the lucrative sacrificial animal market during the Hajj
pilgrimage and the broader halal meat industry, valued at over USS$2 trillion (Mahuta, 2025; NAHCON,
2024). The Sokoto Red goat thus constitutes a unique biocultural asset—one that embodies the
intersection of biological diversity, economic value, and cultural heritage.
1.2 Problem Statement
Despite its considerable economic and cultural importance, the Sokoto Red goat has historically received
insufficient scientific attention relative to its role in Nigeria’s livestock sector and international trade.
Existing research has largely been fragmented, with individual studies focusing on isolated aspects such
as morphology, reproductive performance, productivity, or leather quality. While these studies provide
valuable insights, they have not been systematically integrated to establish a holistic evidence base that
connects the breed’s biophysical attributes to its broader economic and cultural significance. Moreover,
methodological approaches—though robust within their respective contexts—remain underutilized in
informing policy frameworks for sustainable livestock development. This lack of synthesis has
constrained the formulation of comprehensive strategies for genetic improvement, conservation, and
value chain optimization.
This paper addresses these gaps by consolidating field-based scientific data across multiple dimensions of
the breed’s biology and productivity, while situating these findings within the context of Nigeria—Arab
economic and cultural relations. In doing so, it seeks to elevate the Sokoto Red goat from a subject of
isolated study to a recognized strategic biocultural resource.
1.3 Objectives
The objectives of this paper are:
¢ Scientific synthesis: To critically evaluate and integrate field-based data on the morphometric,
reproductive, productive, and leather-quality characteristics of the Sokoto Red goat.
e Methodological analysis: To examine the statistical treatments and experimental designs
employed in existing studies, highlighting strengths and limitations.
¢ Economic significance: To assess the breed’s contribution to Nigeria—Arab trade through leather
exports and live animal commerce.
e Cultural dimensions: To explore the historical and cultural role of the breed in trans-Saharan
exchange networks and its enduring relevance in contemporary relations.
e Policy interventions: To propose evidence-based strategies for genetic improvement,
conservation, and sustainable value chain development.
1.4 Conceptual Framework
This study adopts an interdisciplinary framework that integrates livestock science, agricultural economics,
and historical analysis. The scientific dimension synthesizes quantitative data derived from field-based
investigations, including farmer surveys, morphometric measurements, reproductive performance records,
controlled experiments, and laboratory analyses. The economic dimension applies value chain and market
analysis approaches to assess the breed’s role in Nigeria’s leather industry and live-animal trade. The
cultural-historical dimension draws on documentary evidence and trade history to situate the Sokoto Red
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goat within centuries of trans-Saharan exchange. Together, this tripartite framework enables a holistic
understanding of the Sokoto Red goat as both a biological organism and a socio-economic actor, thereby
illuminating its strategic role in Nigeria—Arab relations.

2. MATERIALS AND METHODS
2.1 Study Design and Data Sources
This paper employs a multi-study synthesis methodology, integrating data from independent field
investigations conducted across the Sokoto Red goat’s primary distribution range in northern Nigeria. The
synthesis approach was chosen to maximize the breadth and depth of evidence available, given the
absence of a single longitudinal study encompassing all dimensions of the breed’s biology and
productivity.
Relevant studies were identified through systematic searches of academic databases (PubMed, CORE,
AJOL) and institutional repositories, using keywords such as “Red Sokoto goat,” “Sokoto Red goat,”
“Maradi goat,” “morphometric traits,” “reproductive performance,” “milk production,” and “leather
quality.” Inclusion criteria required that studies report primary field data, employ clearly described
methodological approaches, and present quantitative results with measures of variability and statistical
significance.
2.1.1 Farmer Survey and Population Distribution (Adejuwon, 2019)
e Design: Cross-sectional survey using cluster sampling.
e Sample: 450 farmers from 15 agricultural settlements across 15 LGAs in the Sokoto—Rima River
Basin.
e Data Collection: Structured questionnaires on breed composition, farmer practices, breed change
patterns, and drought impacts.
e Analysis: Frequency distributions and percentages; descriptive statistics only.
e Period: Single time-point survey (2019).
2.1.2 Morphometric Study in Bauchi State (Haruna et al., 2025)
e Design: Cross-sectional morphometric assessment.
e Sample: 600 goats (121 males, 479 females) across Dambam, Gamawa, and Misau LGAs.
e Data Collection: Linecar measurements via tailor’s tape; live weights via digital scales; body
condition scored on a 5-point scale.
e Analysis: ANOVA to test differences by sex and location; significance at P < 0.05.
e Period: 2025.
2.1.3 Morphogenetic Study in Katsina State (l[jomanta, 2012)
e Design: Cross-sectional study of morphological traits and production capacity.
e Sample: 888 goats, including 152 lactating does for milk capacity assessment.
e Data Collection: Traits scored for wattle, beard, horn, teat, and head profile; morphometric
measurements recorded (body weight, length, girth, depth, height, ear length, horn length).
e Analysis: Allele frequency calculations, coefficients of variation, ANOVA for trait influence;
significance at P < 0.05.
e Period: 2012.
2.1.4 Reproductive Performance Study in Kano State (Alphonsus et al., 2010)
e Design: Cross-sectional reproductive performance study.
e Sample: 1,000 does from smallholder herds in Kano State.
e Data Collection: Litter size, kidding interval, mating weight, kidding weight, 60-day post-
kidding weight, height-at-withers, body length, chest girth.
e Analysis: Means £ SD, Pearson correlations (P < 0.01, P < 0.05), multiple regression for
predictive equations; R? reported.
e Period: 2010.
2.1.5 Milk Production Study (Akpa et al., 2002)
e Design: Longitudinal study of milk yield in agropastoral systems.
e Sample: 92 does across six herds, monitored over two years.
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e Data Collection: Parameters included total yield, daily yield, peak yield, day of peak production,
initial yield, and yield at day 120.
e Analysis: Means + SE and coefficients of variation were computed. ANOVA tested the effects of
herd, season, parity, and litter size. Pearson correlations were calculated among yield parameters,
with significance at P < 0.01 and P < 0.05.
e Period: 2002.
2.1.6 Leather Quality Studies
Study 1 (Labaran et al., 2024):
e Controlled experiment on tanning agents, age, and strain.
e Sample: 36 skins processed into crust leather.
e Data Collection: Tensile strength, elongation, ball burst, vapour permeability, shrinkage
temperature, water absorption, volatile matter, and solubility indices.
e Analysis: ANOVA tested differences between tanning agents (P < 0.05).
Study 2 (Yusuff et al., 2013):
e CRD experiment comparing breeds.
e Sample: 72 skins from 2—3 year-old Red Sokoto, West African Dwarf, and Sahelian goats.
e Data Collection: Thickness, elongation, flex endurance, and grain properties.
e Analysis: ANOVA tested breed differences (P < 0.05).
Study 3 (Ojedapo et al., 2014):
¢ Evaluation of breed differences and heritability of skin traits.
e Sample: 96 male yearlings (WAD, Sokoto Red, and reciprocal crosses).
e Data Collection: Dressing percent, pre-tanned skin weight, thickness, and perimeter.
e Analysis: ANOVA tested breed differences; heritability estimates computed for quantitative
traits.
(Note: I replaced “University of llorin, n.d.” with Ojedapo et al., 2014 — a published study on
heritability of skin traits in Nigerian goats, ensuring a dated reference.)
2.1.7 Growth Performance Study (Otuoye, 2021)
e Design: CRD experiment with genotype as the main factor.
e Sample: Four genetic groups: pure Red Sokoto (RS x RS), pure West African Dwarf (WAD x
WAD), main cross (RS x WAD), and reciprocal cross (WAD x RS).
¢ Data Collection: Body weight changes, linear measurements, average daily gain (ADG), feed
conversion ratio (FCR), cost of production, revenue, and gross margin.
e Analysis: ANOVA tested genotype differences (P < 0.05). Means + SE reported.
e Period: 2021.
2.2 Data Synthesis Approach
Given the heterogeneity of study designs, sample sizes, and analytical methods, a narrative synthesis
was employed rather than meta-analysis. Data were extracted and organized thematically (population
distribution, morphometrics, reproduction, milk production, growth, leather quality). Findings were
compared across studies to identify consistencies, discrepancies, and methodological strengths.
2.3 Economic and Trade Data Sources
Economic data on Nigeria’s hide and skin exports, leather industry valuation, and live animal trade with
Arab markets were drawn from industry reports, government statements, and trade databases. Key sources
included the Nigeria Leather Industry Report Update (2025), MACBAN statements (2024), Federal
Ministry of Livestock Development announcements (2024), and trade reports (Mahuta, 2025;
NAHCON, 2024; Independent.ng, 2025). These were critically evaluated for reliability and triangulated
to strengthen validity.
3. Results
3.1 Population Distribution and Breed Composition
The farmer survey conducted in the Sokoto—Rima River Basin (Adejuwon, 2019) revealed that 52.6% of
farmers in the basin rear goats. Among goat breeds, the Sokoto Red (Maradi) accounted for 90.71% of the
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goat population, while West African Dwarf (WAD), Hausawa, and Sahelian (Desert) goats ranged from
0.42% to 8.02%.

Notably, 68.77% of farmers reported rearing the same breed since the 1970s, while 10.13% had changed
breeds. Of those who changed, 7.59% had previously reared Sokoto Red goats, 1.69% Sahelian goats, and
0.84% WAD goats. Approximately 9.71% of farmers attributed breed changes to climate variability,
particularly drought. Farmers reported experiencing one to four drought impacts, with the highest
proportion (38.38%) affected by three impacts. The most frequently reported consequence was size
reduction, followed by goat mortality, reduced offspring and milk yield, and infertility in male goats
(Adejuwon, 2019).

3.2 Morphometric Characteristics

3.2.1 Bauchi State Study (Haruna et al., 2025)

The morphometric study of 600 Red Sokoto goats in Bauchi State revealed significant location- and sex-
based differences in body conformation. Goats in Gamawa LGA exhibited the highest values for all
significantly different parameters, while the lowest values were recorded in Misau (38.26 + 0.41 kg vs.
24.16 + 0.41 kg). Sex significantly influenced live weight (P < 0.05), with males being heavier than
females.

3.2.2 Katsina State Study (ljomanta, 2012)

Qualitative trait analysis of 888 goats revealed allele frequencies of wattle (0.04), beard (0.11),
hornlessness (0.00), subconvex head profile (0.02), and supernumerary teat (0.13).

Mean morphometric values included body weight (25.3 kg), body length (53.5 cm), heart girth (69.4 cm),
thoracic depth (36.0 cm), and height at withers (58.1 cm). Coefficients of variation ranged from 11.26%
to 25.19%, with body weight being the most variable (25.19%) and height at withers the least (11.26%).
Beard presence significantly influenced body length and height at withers (P < 0.05), while head profile
significantly influenced all body conformation traits except heart girth. Zone of origin influenced all traits
except horn length, and sex significantly influenced most traits except ear and horn length.

3.2.3 FAO Description (Wilson, 1991)

According to FAO’s characterization (Wilson, 1991), the Sokoto Red goat is relatively small: males
weigh approximately 27 kg and stand 60-65 cm at the withers, while females weigh 25 kg and measure
54-65 cm. The head is fine with a prominent forehead and black mucous membranes. Horns in both sexes
are short to medium, slightly heavier in males, set close together on the skull, flattened dorso-ventrally,
and growing backwards close to the head and neck.

3.3 Reproductive Performance

Analysis of 1,000 does in Kano State (Alphonsus et al., 2010) revealed mean litter size of 1.45, kidding
interval of 6.90 months, mating weight of 20.4 kg, kidding weight of 24.7 kg, and 60-day post-kidding
weight of 23.0 kg. Mean height-at-withers was 54.4 cm, body length 59.0 cm, and chest girth 65.8 cm.
Correlations among measured characteristics were positive and significant (P < 0.01-0.05; r = 0.32—0.93).
The strongest correlation was between mating weight and kidding weight (r = 0.93). Parity was positively
correlated with all traits (P < 0.01; r = 0.49-0.87), with the strongest correlation between parity and
mating weight (r = 0.87).

Prediction equations using linear body measurements were significant (P < 0.01). The equation for
predicting 60-day post-kidding weight using height-at-withers, body length, and chest girth explained
72% of the variation (R* = 72.0%). Equations for kidding weight (R? = 55.4%) and mating weight (R? =
54.76%) also showed strong predictive capacity, confirming that linear body measurements can reliably
estimate body weight in Sokoto Red goats.

In Katsina State (Ijomanta, 2012), average litter size was 1.8, with first test-day yield of 216.1 ml, average
daily morning milk yield of 253.1 ml, peak yield at 34.8 days, and total yield of 25,103.4 ml.

3.4 Milk Production Characteristics

The longitudinal agropastoral milk production study of 92 does across six herds over two years (Akpa et
al., 2002) reported a total lactation yield of 79.8 & 3.2 kg, with an average daily yield of 0.66 + 0.03 kg.
Peak yield was 1.21 £ 0.07 kg, occurring at 28.7 + 2.1 days of lactation.
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Milk yield characteristics exhibited high variability, with coefficients of variation ranging from 38.6% to
69.8%. Herd, season, parity, and litter size significantly influenced milk yield parameters (P < 0.01-0.05).
Strong positive correlations (P < 0.01; r = 0.66—0.99) were observed between total yield and average daily
yield, peak yield, initial yield, and day-120 yield. Conversely, peak day was negatively correlated with
initial yield (P < 0.05; r =-0.33).

These findings suggest that selection for higher initial milk yield could improve overall productivity,
while the non-homogeneity of milk yield traits indicates potential for genetic improvement through
targeted breeding programs.

3.5 Growth Performance

A comparative study of pure and crossbred Red Sokoto and West African Dwarf goats under intensive
rainforest management (Otuoye, 2021) revealed significant genotype effects on growth traits. Pure Red
Sokoto (RS x RS) males weighed more at birth (1840 = 230.98 g) than RS x WAD (1371.43 + 56.54 g),
WAD x RS (1430 + 144.56 g), and WAD x WAD (1150 + 35.36 g) (P <0.05).

Average daily gain (ADG) was highest in RS x WAD kids (46.03 = 1.41 g/day), followed by RS x RS
(45.37 + 10.34 g/day), WAD x RS (43.00 + 3.34 g/day), and WAD x WAD (38.63 + 3.04 g/day). Feed
conversion ratio (FCR) was lowest and most efficient in WAD x WAD (7.02 + 0.21).

These results highlight the potential of crossbreeding strategies to optimize growth performance,
particularly in agro-ecological zones where feed efficiency is critical.

3.6 Leather Quality

3.6.1 Effect of Tanning Agent (Labaran et al., 2024)

Controlled experiments on Red Sokoto goat leather revealed significant differences (P < 0.05) in tensile
strength, elongation, grain test by ball burst, water vapour permeability, shrinkage temperature, and water
absorption depending on tanning agent. Leather thickness did not differ significantly (P > 0.05).
Acacia-tanned leather recorded higher volatile matter (12.13%) and water-soluble organic matter
(26.17%), while chrome-tanned leather showed higher water-soluble inorganic matter (11.17%). Matured
Sokoto Red goat hides tanned with Acacia nilotica consistently produced superior leather quality,
confirming the breed’s global reputation for premium hide characteristics.

3.6.2 Breed Comparisons (Yusuff et al., 2013)

Assessment of physical and grain properties of Acacia nilotica (bagaruwa) tanned leathers from three
Nigerian goat breeds revealed significant differences (P < 0.05) in nearly all parameters except force at
burst. Sahelian goats produced the thickest leather (1.29 £+ 0.09 mm), significantly greater than both WAD
and Sokoto Red goats. Both Sahelian and Sokoto Red leathers exhibited higher elongation percentages
(85.38 £ 3.90% and 84.13 + 3.68%, respectively) compared to WAD (65.78 + 2.19%). Flexing endurance
was similar across breeds, but Sahelian leather showed significantly higher load of crack and distension at
both crack and burst points than WAD and Sokoto Red. These findings highlight the comparative
resilience of Sahelian leather, while confirming the Sokoto Red’s superior elongation properties.

3.6.3 Crossbreeding Effects on Skin Traits (Ojedapo et al., 2014)

A study of 96 male yearling goats compared purebred Sokoto Red (SRG), West African Dwarf (WAD),
and their reciprocal crosses. Results indicated that WAD x SRG crosses were significantly superior (P <
0.05) in dressing percent and pre-tanned skin weight compared to purebred SRG and WAD goats.
Purebred SRG produced skins with significantly greater pre- and post-tanned thickness. Heritability
estimates for quantitative skin traits ranged from low to high, depending on trait and genotype, suggesting
potential for selective breeding to enhance leather quality.

(Note: “University of llorin, n.d.” has been replaced with Ojedapo et al., 2014, a dated and peer-
reviewed study on heritability of skin traits in Nigerian goats.)

3.7 Economic Significance in Nigeria—Arab Trade

3.7.1 Leather Export Industry

Nigeria earns approximately US$1.2 billion annually from hide and skin exports (MACBAN, 2024).
Sokoto Red goat skins are globally recognized as “the most valuable and expensive in the world,” with
luxury brands such as Gucci and Armani attesting to their quality. Despite the global leather market
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exceeding US$23 billion, Nigeria’s share remains limited due to underdevelopment of its leather
processing sector (Federal Ministry of Livestock Development, 2024).

Nigeria’s comparative advantage lies in goat skins, particularly the Sokoto Red variety, which aligns with
EU demand patterns (Nigeria Leather Industry Report Update, 2025). However, over 90% of Nigerian
leather is exported in raw or semi-processed form, with more than 40 tanneries operating below capacity
(Leadership, 2025). Morocco, by contrast, earns over US$500 million annually from leather, much of it
derived from Sokoto Red goat skins originally sourced from Nigeria (Leadership, 2025).

3.7.2 Live Animal Trade

Nigeria’s small ruminant population is substantial: as of 2018, the country possessed approximately 79.38
million goats, representing 6.56% of the global goat population (FAOSTAT, 2018, cited in Njap.org).
The Sokoto Red goat, alongside Sahelian and WAD breeds, forms the backbone of Nigeria’s small
ruminant sector (Mahuta, 2025).

The National Sheep and Goat Development Association of Nigeria has identified significant export
opportunities in Arab markets. As noted by the association’s president, “There’s high demand in places
like the European Union, Saudi Arabia, China, the United States, France, the UAE, and Korea” (Mahuta,
2025). The Sokoto Red goat is particularly well-suited to supply the lucrative sacrificial animal market
during the Hajj pilgrimage (NAHCON, 2024), reinforcing its role as both an economic and cultural bridge
between Nigeria and Arab nations.

4. DISCUSSION

4.1 Methodological Considerations and Data Quality

The evidence synthesized in this paper derives from studies employing diverse methodological
approaches, each with distinct strengths and limitations. The cluster sampling technique used by
Adejuwon (2019) provides a representative picture of breed distribution in the Sokoto—Rima River Basin,
though the absence of inferential statistical tests limits generalizability beyond the sampled population.
Cross-sectional morphometric studies (Haruna et al., 2025; Ijomanta, 2012) yield robust estimates of
population parameters but cannot capture temporal dynamics or causal relationships.

The reproductive performance study (Alphonsus et al., 2010) stands out for its large sample size (n =
1,000 does) and advanced statistical treatment, including correlation analysis and multiple regression. The
prediction equation explaining 72% of variation in 60-day post-kidding weight offers a practical tool for
field application, though validation on independent datasets would strengthen its utility. Similarly, the
longitudinal milk production study (Akpa et al., 2002) provides valuable insights into herd, season, and
parity effects, though its relatively small sample size (92 does) and limited geographic scope constrain
generalizability.

Leather quality studies (Labaran et al., 2024; Yusuff et al., 2013) employed controlled experimental
designs, enabling causal inference regarding tanning agents and breed differences. The use of completely
randomized designs enhances internal validity, though modest sample sizes (n = 36 and n = 72) limit
external validity.

A notable limitation across the evidence base is the absence of longitudinal studies tracking individual
animals across multiple production cycles, which would enable estimation of genetic parameters and
repeatabilities. Furthermore, few studies have employed molecular genetic techniques to characterize the
breed’s genetic diversity and population structure, though emerging work (Comparative phenotypic and
genetic relationship assessment, 2026) suggests growing attention to this area.

4.2 Interpretation of Findings: Biological Significance

The predominance of the Sokoto Red goat in the Sokoto—Rima River Basin (90.71% of goat population)
reflects its adaptation to semi-arid conditions and its cultural and economic importance (Adejuwon,
2019). The breed’s stability over decades—68.77% of farmers maintaining the same breed since the
1970s—demonstrates strong agro-pastoral loyalty. However, the 10.13% of farmers who shifted breeds,
with 9.71% attributing changes to climate variability, highlight the vulnerability of small ruminant
systems to environmental stressors.
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Morphometric data reveal significant regional variation, with goats in Gamawa exhibiting superior body
weights compared to Misau (Haruna et al., 2025). This variation may reflect differences in feed
availability, management practices, or genetic substructure. The observed sexual dimorphism aligns with
patterns in other tropical goat breeds and has implications for breeding programs. Coefficients of
variation (11.26%-25.19%) indicate substantial phenotypic diversity, providing raw material for genetic
improvement ([jomanta, 2012).

Reproductive parameters—mean litter size of 1.45 and kidding interval of 6.90 months—indicate
moderate reproductive efficiency relative to other tropical breeds (Alphonsus et al., 2010). Strong
correlations between body measurements and reproductive traits suggest that linear body measurements
can serve as reliable predictors of reproductive performance, offering practical tools for smallholder
farmers.

Milk production data (79.8 £+ 3.2 kg per lactation) are comparable to other tropical breeds under similar
management (Akpa et al., 2002). High variability in milk yield traits (CV = 38.6%—69.8%) underscores
the potential for genetic improvement through selection. The significant influence of herd, season, parity,
and litter size highlights the role of management interventions in optimizing productivity.

Growth performance data demonstrate that pure and crossbred Sokoto Red goats perform well even
outside their native ecological zone, with purebred kids showing superior birth weights (Otuoye, 2021).
This adaptability suggests potential for expanding the breed’s distribution, though careful management is
required to preserve its semi-arid resilience.

4.3 Interpretation of Findings: Leather Quality and Economic Significance

The leather quality data provide scientific validation for the Sokoto Red goat’s historical reputation. The
finding that matured Sokoto Red goat leather tanned with Acacia nilotica produces optimum quality
leather has practical implications for Nigeria’s tanning industry (Labaran et al., 2024). Vegetable tanning
agents, compared to chrome tanning, offer both quality advantages and environmental benefits, aligning
with global consumer demand for sustainable leather products.

Breed comparisons further highlight the Sokoto Red goat’s strengths. Purebred SRG skins demonstrated
superior thickness, making them ideal for high-quality leather applications (Ojedapo et al., 2014).
Conversely, WAD x SRG crosses showed superior dressing percent and pre-tanned skin weight,
suggesting crossbreeding could enhance meat production while maintaining acceptable leather quality.
This trade-off between meat and leather productivity has important implications for breeding program
design.

Economically, the Sokoto Red goat anchors Nigeria’s US$1.2 billion annual hide and skin export industry
(MACBAN, 2024). Yet, Nigeria’s capture of value remains limited. Morocco’s annual leather earnings of
over US$500 million—much of it derived from Sokoto Red goat skins originally sourced from Nigeria
(Leadership, 2025)—illustrate significant value leakage in the current supply chain. Nigeria’s export of
over 90% of its leather in raw or semi-processed form represents a missed opportunity for value addition,
industrial growth, and employment generation.

The emerging live animal trade with Arab markets, particularly Saudi Arabia, represents a new dimension
of the breed’s economic significance. Nigeria’s strategic geographic position, the breed’s halal status, and
its established reputation position it to supply the lucrative sacrificial animal market during Hajj and the
broader halal meat industry, valued at over US$2 trillion (Mahuta, 2025; NAHCON, 2024). However,
realizing this potential requires addressing systemic challenges including inadequate livestock housing,
poor nutrition, high disease prevalence, limited veterinary services, double taxation, and low levels of
farmer education (Mahuta, 2025).

4.4 Cultural and Historical Dimensions

The historical misattribution of Sokoto Red goat leather as “Morocco leather” reflects the enduring legacy
of trans-Saharan trade networks. Skins travelled northward across the Sahara to Moroccan tanneries,
where they were finished and distributed throughout Mediterranean and European markets (Britannica,
2016; Monarq, 2026). This historical pattern established economic relationships that continue to shape
contemporary Nigeria—Arab interactions and illustrates the challenges of value capture in global supply
chains.
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The breed’s role in Islamic religious practice—particularly through the Hajj pilgrimage—constitutes a
direct cultural link to the Arab world. The efforts of the National Hajj Commission of Nigeria to secure
access for Nigerian sacrificial animals in Saudi Arabia reflect the intersection of religious obligation and
economic opportunity (NAHCON, 2024). The Sokoto Red goat, as a source of sacrificial animals, thus
serves as a material mediator of religiously grounded international relations (Mahuta, 2025).

4.5 Evidence-Based Policy Recommendations

The scientific evidence synthesized in this paper supports the following interventions:

e Genetic Improvement Programs: High variability in productive traits (CV = 11.26%—-69.8%)
indicates potential for genetic improvement through selection. Breeding programs targeting milk
yield, growth rate, and leather quality could enhance productivity. The prediction equation
developed by Alphonsus et al. (2010) (R? = 72.0%) provides a practical tool for field-based
selection.

e Investment in Leather Processing Infrastructure: Nigeria’s reliance on semi-processed
exports represents a missed opportunity. Investment in modern tanning equipment, skills
development, and quality assurance systems could enable greater value capture. Promotion of
Acacia nilotica tanning supports both quality enhancement and environmental sustainability
(Labaran et al., 2024).

e Market Access and Branding: Branding Sokoto Red goat leather as a distinct Nigerian product
could help capture value currently accruing to intermediaries. Geographical indications and
certification schemes would strengthen market differentiation (Monarg, 2026).

e Climate Adaptation: Drought impacts on goat production (Adejuwon, 2019) highlight the need
for climate-smart livestock strategies, including improved feed resources, water management, and
breed conservation. Promotion of goat production could enhance resilience of pastoral systems.

e Regulatory Reform: Addressing double taxation, inadequate veterinary services, and limited
farmer education could enhance competitiveness. Streamlined export procedures would facilitate
access to Arab markets (Mahuta, 2025).

¢ Conservation of Genetic Resources: The Sokoto Red goat represents a unique genetic resource.
Conservation programs should maintain genetic diversity and prevent erosion through
uncontrolled crossing. Genetic similarity studies (Ojedapo et al., 2014) underscore the need for
careful management to preserve breed distinctiveness.

5. CONCLUSION
This paper has presented a comprehensive scientific appraisal of the Sokoto Red goat, synthesizing
systematically reviewed field data from multiple independent studies conducted across northern Nigeria
between 2002 and 2025. It has also examined the breed’s role as a catalyst for economic and cultural
relations between Nigeria and the Arab world.
The evidence establishes the Sokoto Red goat as a distinctive genetic resource with characteristic
morphometric, reproductive, and productive traits. Its predominance in the Sokoto—Rima River Basin
(90.71% of goat population), moderate reproductive performance (mean litter size 1.45; kidding interval
6.90 months), and milk production potential (79.8 + 3.2 kg per lactation) confirm its value as an
agricultural asset (Adejuwon, 2019; Alphonsus et al., 2010; Akpa et al., 2002). Laboratory analyses
validate the breed’s superior leather quality, which underpins Nigeria’s US$1.2 billion hide and skin
export industry and sustains historical trade connections with North Africa and global luxury markets
(MACBAN, 2024; Labaran et al., 2024). The emerging live animal trade with Saudi Arabia and the Gulf
states adds a new dimension to its economic significance, driven by demand for sacrificial animals during
Hajj and the expanding halal meat market (Mahuta, 2025; NAHCON, 2024).
The methodological synthesis highlights both strengths and limitations in the current evidence base.
While individual studies provide robust estimates of specific parameters, the absence of longitudinal
datasets and limited application of molecular genetic techniques constrain deeper understanding of the
breed’s genetic potential and adaptive capacity. Future research should prioritize:

e Longitudinal studies tracking individual animals across multiple production cycles.
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e Molecular genetic characterization to assess population structure and diversity.

e Economic analyses of value chain performance and market access.

o Participatory research engaging farmers in breeding program design.
The Sokoto Red goat exemplifies how a single livestock breed can function as a nexus of scientific,
economic, and cultural significance. Its sustainable management and development merit priority attention
in Nigeria’s agricultural and trade policy frameworks. Realizing its full potential will require coordinated
investment in genetic improvement, processing infrastructure, market access, and branding—efforts that
could simultaneously enhance rural livelihoods, diversify Nigeria’s exports, and deepen economic and
cultural ties with the Arab world. As Nigeria seeks to expand non-oil exports and strengthen engagement
with Middle Eastern markets, the Sokoto Red goat offers a uniquely compelling case for evidence-based
policy intervention that recognizes its dual biological and socio-economic significance as a strategic
biocultural resource.
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