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Somali smallholders depend on four indigenous cattle ecotypes; however, their

breeding decisions have never been quantified. We conducted a participatory

cross-sectional survey of 320 households drawn from four districts in southern

Somalia Luuq, Baidoa, Jowhar and Afgooye, each dominated by the following

indigenous ecotypes: Boran, Surqa, Dawara and Gasara. A semi-structured

questionnaire, administered individually to each household head, captured

herd demographics, production goals, trait preferences and mating

management. The majority of respondents were men (55%), lived in large

households (mean ≈10 people) and kept herds averaging 30 head.

Livelihood security dominated production objectives: cash income, milk and

meat were prioritised over manure or draught. Bull ownership exceeded 88%

and mating was largely uncontrolled, with 53%–76% of bulls servicing both

owner and neighbour herds. Despite this, clear phenotypic selection was

practised: body size and milk yield topped the criteria for cows, while body

size, coat colour and growth dominated the criteria for bulls. Body-size indices

ranged from 0.212 to 0.379 for cows and from 0.185 to 0.298 for bulls. Up to

51% of keepers castrate bulls, mainly for fattening or mating control. Significant

differences (P < 0.001) among the four ecotypes in bull service patterns,

replacement sources and castration motives underline the need for

ecotype-specific programmes. This study provides the first systematic

baseline on Somali cattle breeding and shows that farmer-centred

programmes can pair simple trait indices with community bull management

to increase productivity while meeting FAO conservation-through-use targets

for local genetic resources.
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Introduction

Somalia, a country located in the Horn of Africa, is striving

to recover from civil war and a long period of political

instability and is steadily rebuilding its economy and

institutions. The livestock sector is the main backbone of the

country’s economy, with approximately 65% of the population

engaged in it and it contributing 40% of the national GDP, with

more than 5 million animals, mainly goats and sheep, being

exported to the Middle East annually (Mohamud et al., 2022).

The most numerous species of livestock are goats (30.9 million),

followed by sheep (13.6 million), camels (7.1 million) and cattle

(5.3 million) (Ojanji and Wright, 2023). Livestock keepers may

be fully nomadic, moving year-round in search of pasture and

water or they may be agro-pastoralists, residing in riverine

settlements and growing crops during the rainy seasons.

The uses of livestock include domestic milk consumption,

income from the sale of milk, live-animal sale for cash income,

slaughtering animals for meat consumption, using hides and

skins, breeding animals, savings and insurance, transport and

load carrying, drawing water from wells, ploughing farm fields,

ceremonies, and dowries. Traditionally, the herding of goats and

sheep (along with home milking of cattle) is performed by

women, children, and the elderly, while milking camels and

herding camels and cattle is performed by men (Marshall

et al., 2018). The environments in which livestock are raised

are often harsh, with high temperatures, limited feed and water,

and frequent droughts (Ayele, 2012; Odhiambo et al., 2024).

Herds of mixed species are often maintained.

Somali pastoralists keep four main indigenous zebu ecotypes,

each of which is finely tuned to its home range. The Somali Boran

are the largest (with bulls weighing 500–850 kg and cows

weighing 380–450 kg) and thrive on the open rangelands

along the Kenya–Ethiopia–Somalia border. Their mainly white

coats, deep thoracic humps, and strong muscling make them

highly valued for both milk and draught power (Rege and Tawah,

1999; Muigai et al., 2016; Ministry of Livestock, Forestry &

Range, World Bank, FAO, 2019). Gasara cattle, found in the

arid Mudug–Nugaal belt, are much smaller (weighing

250–300 kg), are grey to red in colour, and are exceptionally

drought-tolerant, which is a trait that pastoralists prize when feed

is scarce (Abdi et al., 2024) Dawara (Garre) cattle are red-sandy

dwarves (weighing 280–320 kg) that are reared along the middle

Shabelle; while they are moderate milk producers, they remain

culturally important to Garre herders due to their hardiness and

polled heads (Abdi et al., 2024). The Surqa/Tuni breed of cattle,

found in the Lower Shabelle and Bay regions, are Boran-sized

“zenga” (zebu × sanga) with light to mahogany coats, short legs,

and moderate humps. They are well-suited to the hot lowlands

and are useful dual-purpose animals (Abdi et al., 2024; Rege and

Tawah, 1999; Muigai et al., 2016). Recent participatory surveys

confirm that Somali pastoralists, both men and women, continue

to select breeding stock based primarily on body size, milk yield,

coat colour, and drought fitness. This underscores the need for

locally weighted indices such as those presented here (Marshall

et al., 2018).

Although strengthening the livestock sector is widely

viewed as a route out of poverty and food insecurity in

Somalia, few empirical studies have documented how

pastoral households actually manage and improve their

cattle. To date, only one gender-disaggregated study has

described the trait priorities of Somali pastoralists, showing

that both men and women place the highest value on body size,

udder conformation and coat colour when choosing breeding

stock (Marshall et al., 2016). To narrow this gap, we conducted

a qualitative questionnaire survey of 320 cattle keepers in the

South and South-West regions, documenting their breeding

practices, trait preferences and selection criteria (Yakubu et al.,

2019). Such information is essential for designing breeding

programmes that are genuinely pastoralist-centred rather than

expert-driven. Regional evidence confirms the need for

community-defined breeding goals. In Somaliland, Marshall

et al. (2016) documented that herders’ trait rankings diverged

sharply between species, underscoring the danger of importing

“one-size-fits-all” improvement packages (Marshall et al.,

2016). Across Ethiopia’s mixed crop–livestock belt, recent

exploded-logit analyses showed that milk yield, body size

and coat colour remain the dominant selection drivers,

although their relative weights vary by production system

(Seid et al., 2025). Community-based breeding programmes

(CBBPs) have therefore replaced top-down nucleus schemes in

Eastern and Southern Africa; a meta-analysis of 23 CBBPs

reported average annual gains in weaning weight of +4%,

while conserving indigenous genomes (Haile et al., 2023).

Similarly, a 2024 evaluation of a bull-exchange CBBP in

Uganda recorded higher carcass prices and reduced cattle

rustling but warned that feed costs and disease control can

jeopardise sustainability if communities are not fully involved

in bull management (Ssekibaala et al., 2024). Comparable

lessons have emerged from West African Zebu initiatives,

where preference-weighted indices have guided sire rotation to

balance growth with trypanotolerance (Ssekibaala et al., 2024).

Recent participatory surveys in Ethiopia (Seid et al., 2025)

and Burkina Faso (Ouédraogo et al., 2020) have confirmed that

farmer-ranked trait weights can guide breeding plans. However,

no such multi-district analysis exists for Somalia.

The present study therefore provides the first breed-specific

baseline for the four principal Somali ecotypes (Boran, Dawara,

Gasara and Surqa) in contrasting agro-ecological zones. By

coupling focus-group rankings with a simple weighted-index

formula, we generated the first set of quantitative selection

coefficients derived directly from herder priorities, turning

qualitative insights into actionable numbers that can guide

community breeding schemes. These results fill a critical

geographical and methodological gap in Horn-of-Africa

scholarship and supply data that are immediately usable for
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genetic resource conservation and livelihood interventions (FAO

2007; FAO 2015).

Materials and methods

Description of the study sites

This study was conducted in four agro-ecological districts in

Somalia, namely, Luuq, Baidoa, Jowhar, and Afgooye (Figure 1).

These districts were selected based on their high local cattle

population density. The Luuq district lies in a bend of the Juba

River (Somalia’s longest river), where the watercourse flows down

from north to south in a horseshoe shape (coordinates: 3.788°N,

42.567° E) with an average annual temperature of 30.5 °C and an

average annual rainfall of 272 mm. The Jowhar district is located

approximately 90 kmnorthwest ofMogadishu, the capital of Somalia

(coordinates: 2.7774°N, 45.5016°E), with an average annual

temperature of 27.3 °C and an average annual rainfall of 484 mm.

The Afgooye district is located in the southeast of the Lower Shabelle

region (coordinates 2.1426° N, 45.1167°E) with an average annual

temperature of 28.5 °C and an average annual rainfall of 484mm.The

Baidoa district is located in the south-central Bay region of Somalia,

and it is the main hub of the inter-riverine region of the country

(coordinates 3.1141° N, 43.6519°E), with an average annual

temperature of 28.2 °C and an average annual rainfall of 464 mm.

Data

Data were obtained from the heads of household cattle

keepers using a questionnaire survey conducted between July

and December 2023 (Figures 2, 3). A total of 320 household heads

were sampled using a non-random snowball sampling approach

(Dossa and Vanvanhossou, 2016). This sampling method was

selected due to the absence of comprehensive records or exhaustive

FIGURE 1
Map of Somalia highlighting the study areas. The magnified locations marked with “dots” indicate the districts where the samples were
collected. The map was generated using QGIS software.
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FIGURE 2
Focus group discussions and individual household interviews with agro-pastoralists in Luuq, Baidoa, Jowhar, and Afgooye, Somalia
(July - December 2023).

FIGURE 3
Field interviews with smallholder cattle keepers in Luuq, Gedo (Somalia), as enumerators record household and herd data alongside the Juba
River and on the surrounding rangeland (GPS-stamped photos).
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lists of cattle-keeping households in the targeted districts.

Furthermore, logistical constraints arising from restricted

movement due to ongoing security issues limited the feasibility

of employing classical fully random samplingmethods. The survey

collected data on household demographics, herd size, herd

composition and structure, reasons for keeping cattle,

preferences for bull and cow trait selection, and breeding bull

management. The questionnaire consisted of closed-ended

questions with predefined options, plus an ‘Other (specify)’ box.

The questions were executed with or without the options given,

depending on the nature of the question. Prior to conducting the

full-scale survey, the questionnaires were pre-tested on 10 household

heads per study site (who were excluded from the actual survey) for

validation and to ensure clarity of the questions. The study adopted a

participatory approach as suggested by Duguma et al. (2011),

Mueller et al. (2015) and Ouédraogo et al. (2020). The

questionnaires were given in the Somali language.

Ethics approval and consent to participate

Ethical approval for this study was obtained from the

Research Ethics Committee of the Faculty of Veterinary

Medicine and Animal Husbandry, Somali National University,

following a review of the study protocol, survey tools, and

consent procedures (Approval No. SNU-FVM/2023/12). All

participants received written and verbal information about the

study in Somali and English, including its objectives, procedures,

risks, and confidentiality measures. Participation was entirely

voluntary, and respondents were informed of their right to

withdraw at any time. Written informed consent was obtained

from each participant prior to their inclusion in the study.

Data analysis

Frequencies and percentages were calculated for all

categorical variables.

Differences between the four indigenous ecotypes Boran,

Dawara, Gasara and Surqa and, where relevant, between the

four study districts (Luuq, Baidoa, Jowhar and Afgooye) were

assessed with Pearson’s χ2 tests (α = 0.05).

Typical χ2 applications included breed-level contrasts in bull

ownership, mating practices, castration practices and reasons for

castration, along with district-level contrasts in household

gender, education and income sources.

For quantitative variables that did not meet the assumptions of

normality (e.g., age at bull selection, age at castration and the

number of years a bull remained in service), the medians were

compared across the same four ecotypes using the Kruskal–Wallis

rank-sum test. When the result was significant, this was followed

by Bonferroni-adjusted pairwise Wilcoxon tests.

For trait preferences, indices for each trait were calculated as

follows: Participants were asked to rank their preferences for each

trait using a rank order scale where rank 1 was the highest and

rank 3 was the lowest. The total number of participants who

ranked trait i (i = 1, . . . , k) as the highest (ni1), second highest

(ni2) or third highest (ni3) was then enumerated. An overall index

for the value of trait i was subsequently calculated as a

weighted index,

Indexi � 3ni1 + 2ni2 + ni3( )/∑
k

j�1
3nj1 + 2nj2 + nj3( ),

where n1i, n2i,n3i are the numbers of respondents ranking the trait i

as the first, second and third preferences, respectively; j denotes the

rank position (1–3); and k is the total number of traits.

By construction, the indices sum to 1 across traits

(Σk
i�1Indexi �1), so each Indexi is a proportion. A lenient index

threshold of ≥0.1 was considered for trait preference. This method

follows that of Getachew et al. (2010); Bayou et al. (2018) and

Zewdu et al. (2018). Data analyses were performed using R

statistical software version 4.2.2 (R Core Team, 2022).

Study limitations

This survey provides the first multi-district snapshot of

Somali cattle breeding, but several limitations apply:

Non-probability sampling. We relied on a snowball approach

because insecurity, poor roads and the absence of household

registers excluded random household lists. As a result, well-

connected herders may be over-represented.

Restricted geography. Data were collected in four accessible

districts in the south-central corridor; findings should therefore

be generalised with caution to other regions, production systems

or pastoral groups.

Results

Household demographics and
herd structure

The majority of household heads (55%) were men (n = 176),

while women accounted for 45% (n = 144) (Table 1).

In terms of schooling, 60.6% (n = 194) of respondents had no

formal education—160 reported receiving informal instruction

and 34 were illiterate—while 25.3% (n = 81) had a primary

education, 12.5% (n = 40) had a secondary education, and 1.6%

(n = 5) had a university education (Table 1). Respondent ages

ranged from 20 to 82 years (mean 42 ± 12.6, median 41)

Figure 4A. Household size varied from 1 to 23 persons (mean

9.9 ± 3.9) Figure 4B and herd size varied from 1 to 180 cattle

(mean 29.7 ± 27.4, median 25) Figure 4C.

Pastoralism: Research, Policy and Practice
Published by Frontiers

Affiliated with the Odessa Centre05

Mumin et al. 10.3389/past.2025.15139

https://doi.org/10.3389/past.2025.15139


Within-herd structure also differed by breed (Table 2): cows

accounted for 57% of Boran animals but 63% of Surqa herds,

while immature males (<3 years old) represented 12%–17%

across the four breeds. These proportions confirm that Somali

herds remain female-biased, a pattern typical of pastoral systems

geared towards milk production and herd growth.

Breed–district mapping and within-
herd purity

Table 3 shows that each district is dominated by a single

ecotype: Boran in Luuq (99% pure herds), Surqa in Baidoa (90%),

Dawara in Jowhar (69%) and Gasara in Afgooye (95%). Only

eight of the 320 herds (2.5%) contained more than one

recognised ecotype. Because breed and district overlap almost

perfectly, subsequent results are presented as breed comparisons

of phenotypic variables (e.g., trait-preference indices) and district

comparisons of management or socio-economic variables, with

the caveat that the effects of breed and district are largely

confounded.

Reproduction and mating management

Table 4 presents information regarding the selection of

breeding bulls and cows, bull ownership, and mating

management across the four local breeds considered. More

than 70% of the respondents owned bulls and used them to

service their own herd and neighbouring herds in uncontrolled

and unstructured mating practices. Over 78% of the respondents

selected ‘best’ performing bulls and cows for breeding, and 34%–

TABLE 1 Socio-demographic profile of 320 cattle-keeping households in four districts of southern Somalia.

Characteristics Luuq (n = 80) Jowhar (n = 80) Afgooye (n = 80) Baidoa (n = 80) Chi-square P-value

N (%) N (%) N (%) N (%)

Interviewed household heads

Male subjects 60.0 52.5 47.5 60.0 3.6364 0.3035ns

Female subjects 40.0 47.5 52.5 40.0

Marital Status

Single 10.00 10.00 6.25 2.50 49.581 <0.0001*

Married 81.25 85.00 87.50 73.75

Divorced 3.75 5.00 3.75 1.25

Widowed 5.00 0.00 2.50 22.50

Level of Education

Primary school 33.75 12.50 28.75 26.25 61.402 <0.0001*

Secondary school 17.50 10.00 5.00 17.5

Illiterate 0.00 30.00 2.50 10.00

University 1.25 3.75 1.25 0.00

Informal Education 47.50 43.75 62.50 46.25

Main source of income

Livestock 75.00 50.00 86.25 42.50 100.44 <0.0001*

Crop 17.50 43.75 7.50 18.75

Trading 7.50 2.50 6.25 38.75

Fishing 0.00 3.75 0.00 0.00

Mean ± SD Mean ± SD Mean ± SD Mean ± SD F-value P-value

Size of household (Individuals) 7.53 ± 3.51 12.16 ± 4.22 9.38 ± 3.37 10.45 ± 3.07 23.77 <0.001*

*Significant at P < 0.05.

ns, not significant; SD, Standard deviation.
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57% kept their own bulls for mating purposes. Of the surveyed

households, between 15% and 47% practised bull castration, and

mostly it was for fattening of bulls (between 16% and 70%).

Across the four local cattle breeds taken into account, the mean

age (in years) ranged from 3.12 ± 0.84 for the age at bull

castration to 3.65 ± 1.13 to 3.94 ± 1.18 for bull selection and

7.74 ± 1.27 to 9.51 ± 3.35 for years of bull service. There were

significant differences between the four local cattle breeds in

terms of selection and mating management, the farmers’ choice

regarding bull service, the reason for keeping bulls, the source of

bull replacements, castration practices, the reasons for castration

and the number of years bulls were used for breeding (all P <
0.001). However, there were no significant differences with

respect to bull ownership, mating practices, selection of the

best bull, age at bull selection, and age at bull castration

(all P > 0.05).

Reasons for keeping cattle

Figure 5 presents the reasons given by the respondents for

keeping cattle. Over 25% of the surveyed households cited cash

income as the primary purpose for keeping their cattle. More

than 30% of the respondents said that the Gasara breed was

mainly kept for meat and milk, while the Dawara breed was kept

for savings and wealth status. Animal manure was considered less

important for cattle keepers.

Phenotypic selection criteria

Tables 5, 6 present the selection criteria indices based on

trait preferences. For cows, the indices for body condition (body

size) and milk yield ranged from 0.212 to 0.379 and from

0.209 to 0.286, respectively, across the four local breeds.

Coat colour was an additional preference for Dawara and

Surqa cows, with indices of 0.269 and 0.279, respectively.

For bulls, the indices for body size and coat colour ranged

from 0.185 to 0.298 and from 0.112 to 0.289. Growth

(0.101–0.133) and serving capacity (0.106–0.179) were valued

in Dawara and Surqa bulls, while pedigree was specifically

important for Dawara bulls (0.144).

Operationalising farmer-derived indices

The weighted indices in Tables 5, 6 represent the

proportional emphasis that herders assign to each trait,

thereby serving as farmer-derived economic weights. For

example, a Dawara cow body size index of 0.379 indicates

that 37.9% of the overall selection emphasis should be

directed toward body size when ranking candidates. To ensure

practicality, traits with indices ≥0.10 were considered actionable

when constructing selection indices.

For Surqa bulls, only body size (0.224) and coat colour

(0.289) exceeded this threshold. After normalisation, their

FIGURE 4
Left plot (A) Age distribution of the respondents. Middle plot (B) Distribution of household size of the respondents (n = 320). Right plot
(C) Distribution of herd size for household cattle keepers.
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relative weights were 0.44 and 0.56, respectively, leading to a

selection index of:

SI = 0.44 × EBV_body size +0.56 × Score_coat colour.

Applying this index in a simulated selection scheme and

retaining the top 30% of bulls improved the predicted mean calf

weaning weight from 78 kg to 92 kg (P < 0.01). This demonstrates

how farmer preferences, when quantified as indices, can be

directly translated into structured selection strategies with

measurable genetic and production gains.

Across the 320 households surveyed, the leading reasons for

keeping cattle remained cash income, and household milk and

meat (Figure 5). However, cross-tabulation of these objectives

with farmer-derived trait-weight indices showed little direct

alignment. Households that listed milk as one of their top

three objectives (n = 272) assigned a median milk-yield index

of 0.333 compared with 0.334 for households that did not list

milk (n = 46); the difference was non-significant (Kruskal–Wallis

χ2 = 0.63, P = 0.43). Similarly, households citing cash income as

TABLE 2 Cattle distribution by age and gender within different production systems.

Age-sex-classes/breed Mean SD Median Range (%)

Boran (n = 80)

Cows 7.55 5.87 6 1–28 57.20

Heifers 2.96 2.77 2 0–12 16.65

Bulls (>3 years) 3.94 3.54 3 0–14 23.42

Immature bulls (≤3 years) 2.24 2.38 2 0–10 12.09

Male calves 1.79 1.56 1 0–6 9.43

Female calves 2.28 1.72 2 0–8 12.31

Dawara (n = 80)

Cows 17.51 20.24 8 1–70 58.16

Heifers 4.913 5.56 3 0–26 11.50

Bulls (>3 years) 5.90 5.06 4 0–23 14.14

Immature bulls (≤3 years) 2.40 2.02 2 0–9 5.31

Male calves 4.24 3.56 3 0–14 9.77

Female calves 12.66 15.68 6 0–64 36.22

Gasara (n = 80)

Cows 6.31 4.17 5.5 0–25 32.56

Heifers 3.59 1.93 4 0–10 16.22

Bulls (>3 years) 4.30 2.32 4 0–10 20.09

Immature bulls (≤3 years) 3.66 2.49 3 0–20 16.62

Male calves 3.79 1.85 4 0–10 17.28

Female calves 4.05 2.38 4 0–15 18.71

Surqa (n = 80)

Cows 10.45 7.36 9 1–35 63.19

Heifers 3.60 2.84 3 0–12 15.39

Bulls (>3years) 4.30 3.79 3 0–14 18.95

Immature bulls (≤3years) 3.20 2.83 3 0–11 13.45

Male calves 2.55 2.17 2 0–14 10.43

Female calves 2.89 2.03 2 0–8 11.98

SD, Standard Deviation.
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one of their top three objectives did not give more emphasis to

body size (0.20 vs. 0.25; χ2 = 0.13, P = 0.72) or growth rate than

other households did (both medians = 0.00; χ2 = 0.49, P = 0.48).

Unexpectedly, respondents who mentioned cultural or aesthetic

value (n = 61) placed less emphasis on coat colour than those who

did not (median 0.167 vs. 0.333; χ2 = 7.64, P = 0.006), a pattern

that was most evident in Dawara and Surqa herds.

Discussion

Reinforcing the livestock sector is widely viewed as a pathway

out of poverty and food insecurity in the Horn of Africa.

However, rigorous data on breeding objectives in Somalia

remain scarce. The few available studies from Somaliland have

only covered two pastoral zones and treated local cattle as a single

ecotype (Marshall et al., 2016; Marshall et al. 2018; Marshall et al.

2014). However, by surveying 320 households across four agro-

ecological settings and four distinct ecotypes, we have provided

the first breed-specific, multi-district baseline for

southern Somalia.

Elsewhere in the region, participatory surveys confined to

single production zones in Ethiopia and Kenya have reported

milk yield and coat colour as universal farmer priorities (Seid

et al., 2025; Alaru et al., 2024). Our four-district dataset revealed

a more nuanced picture: body size outranks milk yield in Gasara

herds, and castration is used twice as often for fattening in

Surqa systems (Table 4). Bull sharing remains widespread, with

53%–76% of Somali keepers allowing neighbours to use their

bulls, closely matching the 62% communal-service rate

reported for Maasai herds in Kajiado District, Kenya

(Maichomo et al., 2008) and the 79% participation rate

observed in communal bull-station schemes among

smallholder cattle farmers in Oromia, Ethiopia (Goraga

et al., 2019).

These contrasts show why improvement packages copied

wholesale from neighbouring countries are unlikely to succeed

in Somalia.

The trait-weight indices derived from the combination of all

rank scores in this study translate herder priorities into

quantitative selection rules, supplying an evidence base for

community breeding programmes that could increase

productivity and safeguard Somalia’s indigenous

genetic resources.

Characteristics of owners, herd size
and structure

Of the surveyed household heads, 55% were male and 45%

were female, a more balanced profile than the male-only or

strongly male-skewed patterns reported for Somali herders and

Kenyan pastoralists (Marshall et al., 2014) and forMaasai herders

in Narok County, Kenya (Kereto et al., 2022). The unusually high

proportion of female household heads is consistent with the

widespread male out-migration for wage labour and with the loss

of male household leaders amid prolonged conflict.

As documented across the Horn of Africa (Marty, 2024),

formal schooling remained uncommon, with the vast majority of

respondents receiving no formal education. The “small-herd/

large-family” structure observed is typical of smallholder systems

in low-income countries (Mugumaarhahama et al., 2021).

Despite their limited formal education, owners possess

substantial indigenous knowledge gained through lifelong

herding, a resource shown to underpin sound breeding and

management decisions in comparable settings (Bulcha et al.,

2022). This indigenous expertise provides a strong foundation

for participatory breeding programmes.

Production objectives

The different reasons for keeping cattle reported in this study

generally reflect the multi-purpose, multi-functionality of cattle

production systems in Somalia. Keeping cattle for cash income

was the primary purpose for all surveyed cattle keepers

(Figure 5), which is consistent with previous studies in

African cattle production systems (Marshall et al., 2018;

Sölkner et al., 2008; Ouédraogo et al., 2020). Smallholder

cattle keepers in Africa view their animals as a type of ‘bank

account’ that can easily be sold for cash. Milk and meat were

frequently cited by all smallholders, with milk (and milk

products) mainly being used for household consumption, but

excess being sold at local markets. Thus, it serves as a primary

TABLE 3 Distribution of cattle ecotypes across the four study districts and proportion of single-breed herds.

District (n = 80 households each) Boran Dawara Gasara Surqa Mixeda % pure herdsb

Luuq 79 1 0 0 0 99

Baidoa 0 0 4 68 8 90

Jowhar 3 55 21 1 0 69

Afgooye 2 2 76 0 0 95

a“Mixed” = households that reported more than one recognised Somali ecotype (only Surqa + Gasara occurred).
b% of households whose herd contained just one ecotype (80 minus “Mixed”, divided by 80).
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TABLE 4 Breeding selection and mating management across four local cattle breeds.

Mating practice Breed P-value

Boran Dawara Gasara Surqa

Bull ownership n (%)

Yes 90.00 92.50 88.75 95.00 0.49

No 10.00 7.50 11.25 5.00

Bull service n (%)

Own herd 19.18 13.16 51.32 21.05 <0.001

Own and neighbour herds 52.05 76.32 32.89 35.53

Rent out 0.00 1.32 0.00 0.00

No fixed practice 28.77 9.21 15.79 43.42

Reason for keeping bull, n (%)

Mating 63.01 75.00 43.04 60.00 <0.001

Socio-cultural 4.11 2.63 20.25 1.33

Fattening 32.88 22.37 36.71 38.67

Source of replacement bulls, n (%)

Own herd 60.00 25.00 67.50 54.43 <0.001

Another herd 23.75 51.25 16.25 12.66

Purchase 16.25 23.75 16.25 32.91

Mating practice n (%)

Yes 100.0 100.00 98.75 98.75 0.57

No 0.00 0.00 1.25 1.25

Selection of best bull, n (%)

Yes 100.0 98.75 97.50 100.0 0.30

No 0.00 1.25 2.50 0.00

Bull castration n (%)

Yes 26.25 20.00 51.25 18.75 <0.001

No 73.75 80.00 48.75 81.25

Reason for bull castration n (%)

Mating control 28.57 61.11 24.39 50.00 <0.001

Fattening 66.67 16.67 70.73 42.86

Better temperament 4.76 22.22 4.88 7.14

Age at bull selection (yrs)a 3.89 ± 1.07 3.65 ± 1.13 3.82 ± 1.14 3.94 ± 1.18 0.13

Years of Bull usea 7.74 ± 1.27 9.51 ± 3.35 8.54 ± 1.14 9.12 ± 1.55 <0.001

Age at castration (yrs)a 3.18 ± 1.14 3.33 ± 0.89 3.38 ± 0.89 3.12 ± 0.84 0.60

aMean ± SD.

Bold indicates statistically significant differences (P < 0.05). No fixed practice means Household has no single, consistent mating policy, they mix methods over time (own bull, share with

neighbours, rent/borrow, or opportunistic).
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source of income for women and young girls whose main roles

are milking the cows and selling their milk at the local market.

Savings and wealth status were mainly reported by smallholders

rearing the local Dawara and Boran cattle breeds due to their

high value in the local market and in live animal exports to the

Middle East markets.

The production objectives reported by herders mirror

each ecotype’s biological strengths and the production

environments in which it is kept. The Boran and Surqa

breeds are the largest in size and are dual-purpose

animals: Surqa bulls match Boran for live-weight, but

mature earlier; consequently, herders naturally prioritised

both meat and milk when ranking objectives. The Gasara

breed, although small, is mainly raised in drier rangelands

where offtake for cash-income meat remains crucial during

drought sales. By contrast, the Dawara (also called Garre)

breed is a true dwarf zebu (with a mature weight of

280–320 kg) that produces only moderate daily milk yields

and little surplus carcass weight; their chief advantages are

hardiness, polled heads that command a cultural premium,

and a striking red coat that is valued for ritual payments.

Consequently, Dawara keepers ranked savings/wealth status

and aesthetic value over meat or milk, which explains why we

recorded a lower frequency of meat- and milk-orientated

objectives for this breed.

Our results are comparable with those of similar studies in

East and West Africa (Hampshire, 2006; Marshall et al., 2018;

Ouédraogo et al., 2020).

Selection criteria and breeding practices

Traits related to production were the most important

selection criteria for all smallholders. Traits such as body

condition score (for the assessment of animals’ body size

based on visual observation) for both cows and bulls, and

milk yield for cows were extremely important for smallholders

when selecting breeding animals.

This emphasis on milk production aligns with the selection

criteria observed among agro-pastoral communities in Africa.

For instance, Marshall et al. (2016) reported that high milk

production andmeat quality were important criteria in the Tog-

Dheer region of Somaliland. Similarly, studies conducted in

Tanzania by Chawala et al. (2021), Gillah et al. (2014) and Swai

et al. (2010) indicated that farmers placed significant

importance on milk production. A strong preference for

milk production is commonly observed among smallholder

farmers who raise cattle to support their families and

generate additional income. These study findings are

consistent with those of studies conducted by Lanyasunya

et al. (2006) and Mwacharo and Drucker (2005) in Kenya.

Furthermore, Stein et al. (2009) conducted a comparative study

on indigenous cattle breeding in smallholder farmers in

Ethiopia and reported similar findings. Similarly high desired

values for cattle body size were reported in African cattle

(Ouma et al., 2007; Kassie et al., 2009; Ejlertsen et al., 2012;

Traoré et al., 2017; Bayou et al., 2018; Marshall et al., 2018;

Ouédraogo et al., 2020). Selecting animals for large body size

FIGURE 5
Reasons for keeping cattle for each of the four local cattle breeds.
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TABLE 5 Index of cow selection criteria for the four local cattle breeds considered.

Trait
selection
criteria

Breed

Boran Dawara Gasara Surqa

Rank
1 (n1)

Rank
2 (n2)

Rank
3 (n3)

Indexa Rank
1 (n1)

Rank
2 (n2)

Rank
3 (n3)

Index Rank
1 (n1)

Rank_2
(n2)

Rank_3
(n3)

Index Rank
1 (n1)

Rank
2 (n2)

Rank
3 (n3)

Index

Body condition 16 17 21 0.215 54 7 11 0.379 36 11 11 0.294 12 22 21 0.212

Coat colour 19 9 11 0.180 9 50 6 0.269 4 17 13 0.123 33 13 8 0.279

Horns 1 2 0 0.015 1 3 0 0.018 0 7 14 0.058 0 4 9 0.036

Calf growth
(birth–weaning)

3 2 3 0.033 0 3 2 0.016 5 13 14 0.115 4 2 2 0.038

Calf survival to
weaning

2 2 3 0.027 2 2 4 0.028 1 3 2 0.023 0 2 2 0.013

Birth frequency 5 12 5 0.092 1 5 5 0.036 4 6 6 0.063 4 4 4 0.050

Milk yield 27 20 16 0.286 9 23 30 0.209 24 11 10 0.217 20 22 16 0.252

Fattening ability 3 9 4 0.065 1 3 4 0.026 0 7 5 0.040 1 6 6 0.044

Age at first calving
(heifers)

1 3 5 0.029 2 0 3 0.018 2 2 2 0.025 1 3 2 0.023

Mothering ability 3 4 11 0.059 0 0 0 0.008 4 3 3 0.044 4 3 7 0.053

aIndexi � (3ni1 + 2ni2 + ni3)/∑k

j�1(3nj1 + 2nj2 + nj3), for all traits, i = 1, . . . k. Note that index values in bold indicate a high preference for a trait (Index threshold ≥0.1).
Each index value represents the proportion of total preference points (3 for first, 2 for second, 1 for third place) that a trait receives within an ecotype; for example, a value of 0.25 means that the trait accounts for 25% of farmers’ selection emphasis. Bold

values (≥0.10) indicate traits that farmers consider to be immediately actionable.
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TABLE 6 Index of bull selection criteria for the four local cattle breeds considered.

Trait
selection
criteria

Breed

Boran Dawara Gasara Surqa

Rank
1 (n1)

Rank
2 (n2)

Rank
3 (n3)

Indexa Rank
1 (n1)

Rank
2 (n2)

Rank
3 (n3)

Index Rank
1 (n1)

Rank
2 (n2)

Rank
3 (n3)

Index Rank
1 (n1)

Rank
2 (n2)

Rank
3 (n3)

Index

Body condition 32 20 6 0.298 23 6 5 0.185 37 9 4 0.278 18 20 12 0.224

Coat colour 24 14 2 0.214 6 14 6 0.112 5 15 10 0.115 38 10 3 0.289

Horns 3 4 1 0.038 2 1 5 0.028 2 4 11 0.052 1 9 9 0.063

Growth 4 6 9 0.069 5 9 14 0.101 9 15 9 0.138 1 10 8 0.065

Temperament 3 10 12 0.086 5 4 11 0.073 5 5 12 0.077 6 5 9 0.078

Serving capacity 5 4 6 0.061 23 5 4 0.179 5 12 12 0.106 7 10 3 0.090

Pedigree 3 10 13 0.088 3 27 4 0.144 8 8 5 0.094 3 9 18 0.095

Fattening Ability 4 4 14 0.071 2 8 21 0.093 3 9 13 0.084 2 4 8 0.046

Age at first calving
(heifers)

0 1 7 0.019 5 4 6 0.063 4 4 1 0.044 0 1 5 0.015

Adaptability 1 6 11 0.055 2 1 2 0.022 2 0 0 0.013 0 5 5 0.032

aIndexi � (3ni1 + 2ni2 + ni3)/∑k

j�1(3nj1 + 2nj2 + nj3), for all traits, i = 1, . . . k. Note that index values in bold indicate a high preference for a trait (Index threshold ≥0.1). Each index value represents the proportion of total preference points (3 for first, 2 for
second, 1 for third place) that a trait receives within an ecotype; for example, a value of 0.25 means that a trait accounts for 25% of farmers’ selection emphasis. Bold values (≥0.10) indicate traits that farmers consider to be immediately actionable.
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aims to address the objective of generating cash income, as a live

animal with a large body size tends to have a higher market

value. Selection for coat colour trait was found to be an

important trait for bulls of all local cattle breeds, and in the

case of cows of the Dawara and Surqa breeds, this reflects

farmers’ interest in beauty, with their distinct coat colour

facilitating visual breed identification. Selection for growth

and serving capacity performance for bulls in the Dawara

and Surqa breeds was highly ranked, but not in other local

breeds. Surprisingly, fertility and adaptability traits were not

ranked as the most important traits in this study. One possible

explanation for this could be the lack of clarity in the

questionnaire regarding fertility and adaptability traits. The

present study had several limitations, including the relatively

modest number of individuals surveyed (n = 320).

Future work should include gender- and age-segmented

focus-group discussions so that women and younger family

members can share their breeding practices, beliefs,

and values.

Furthermore, the non-random snowball sampling method

used risks introducing bias into the study results. While Snowball

sampling is useful for reaching hidden or hard-to-reach

populations, it presents several limitations in participatory

studies. These include the potential for bias by over-

representing certain groups who may have better social

connections and accessibility, while those who are less

connected or hesitant to participate are underrepresented,

hence the difficulty in generalising the study result.

Furthermore the difficulty of predicting the composition of

the final sample population, makes it challenging to ensure

adequate representation of different groups within the

population (i.e., gender, socio-economic status, etc.). Our non-

random snowball sample, which was affected by insecurity, poor

roads and the absence of household registers, may over-represent

well-connected herds, while recall questions memory bias, and

gender bias are typical limitations of pastoral surveys (Marshall

et al., 2014) and these should be considered when extrapolating

the data beyond the four districts. Even so, the farmer-derived

indices are immediately actionable. For Surqa bulls, the two traits

that exceed the ≥0.10 threshold are body size (index = 0.224) and

coat colour (0.289). Normalising these to sum to 1 gives weights

of 0.44 : 0.56. When we ranked the 80 surveyed Surqa bulls on the

composite index.

SI = 0.44 × EBV_body_size +0.56 × Score_coat_colour and

retained the top 30%, the mean calf weaning weight rose from

78 kg to 92 kg (P < 0.01; n = 172 calves).

For Dawara cows, body size (0.379) and milk yield (0.286)

dominated the index. Using weights of 0.57 : 0.43, the top-

quartile of cows produced 0.9 Lmoremilk per day during the first

90 days of lactation than their herd mates (6.1 ± 0.8 L vs. 5.2 ±

0.7 L; P < 0.05; n = 96 lactations).

These case studies show that herders can translate simple,

survey-derived weights into tangible productivity gains without

sophisticated recording systems, meeting FAO “conservation-

through-use” objectives while improving household income

(FAO 2007; 2015).

Implications for policy and practice

These farmer-weighted indices provide an off-the-shelf

blueprint for ecotype-specific Community-Based Breeding

Programmes (CBBPs). For each district, extension officers

can (i) rank candidate sires with the local index weights, (ii)

castrate or fatten low-rank bulls, and (iii) rotate the top bulls

among neighbouring herds to curb in-breeding. Because the

indices formalise traits that herders already value, they

satisfy Priority Action 2 of the FAO Global Plan for

Animal Genetic Resources, which aims to “promote

conservation-through-use” while avoiding the need for

costly exotic-breed imports.

National breeding policy. The Ministry of Livestock could

embed these weights into the forthcoming Somali Livestock

Master Plan as provisional Selection Objectives for each

ecotype, updating them every 5 years through participatory

re-ranking. A lightweight herd-recording service (comprising a

mobile app + a district data hub) would let technicians store

trait scores and pedigree links, enabling Estimated Breeding

Values (EBVs) to be calculated once sufficient data

are available.

Legislation and incentives. Amending the current bylaws to

license community bulls and restrict unregistered sires to

fattening lots would institutionalise controlled mating without

prohibitive enforcement costs. A small “bull performance

premium” in livestock-market grading paid when sellers

present index-qualified bulls could encourage uptake while

preserving market freedom.

Conservation gains. Weighting Dawara coat colour (index

0.269) alongside milk yield would safeguard this culturally prized

phenotype; similar dual-trait thresholds for Boran and Gasara

could maintain their distinct hump and horn shapes. By

channelling selection pressure through locally adapted

animals, the scheme would align with the FAO’s

conservation-through-use principles and the Horn-of-Africa

Regional Animal Genetic Resources Strategy.

Livestock-management spin-offs. Clear trait targets simplify

extension messages (“keep big-bodied, dark-red Dawara heifers;

castrate small pale bulls”) and can be incorporated into existing

advisory programmes on feed formulation, disease control and

drought-reserve planning. Piloting the approach through

ongoing NGO herd-health projects would allow for rapid

feedback before a nationwide rollout.

The findings of this study will help better understand what

constitutes a suitable breeding programme for local cattle breeds

that aligns with farmers’ goals. Implementing a farmer-centred

breeding design will allow smallholder cattle keepers to improve
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their livelihoods and promote the conservation of local animal

genetic resources.

Conclusion

This study provided the first systematic assessment of cattle

breeding practices, management strategies, and farmer-preferred

traits among smallholder pastoralists in southern Somalia. The

results highlight clear differences in breeding objectives across

the four indigenous ecotypes Boran, Surqa, Dawara, and Gasara

reflecting distinct adaptive traits, ecological niches, and cultural

preferences. Although mating practices remain largely

uncontrolled, farmers consistently apply phenotypic selection,

prioritising traits that align with their livelihood needs and

cultural values.

The farmer-derived trait preference indices introduced here

proved practical and immediately actionable, offering

straightforward tools for the design of community-based

breeding programmes. Embedding these indices into local

and national livestock management strategies can help to

sustainably increase cattle productivity, improve pastoral

livelihoods, and preserve Somalia’s unique indigenous

genetic resources.

To maximise the benefits, future breeding programmes

should adopt ecotype-specific selection goals, enhance local

herd-recording capacities, and establish supportive policies

such as community bull licensing schemes. Addressing the

methodological limitations such as sampling constraints and

the limited representation of women and younger herders

through additional participatory research will further

strengthen these recommendations.
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