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Abstract

Background and Objective: Understanding the historical dispersal of indigenous
chickens offers valuable insights into past human mobility, trade networks and livestock
adaptation. This study examined the maternal genetic relationships between
indigenous chicken populations from Zanzibar (Unguja and Pemba) and Oman using
mitochondrial DNA (mtDNA) D-loop sequence analysis.

Materials and Methods: mtDNA sequences were analyzed to assess genetic diversity,
population structure, phylogenetic relationships and historical gene flow. Haplotype
and nucleotide diversity indices, Analysis of Molecular Variance (AMOVA), pairwise Fg;
values, phylogenetic networks and neutrality tests were employed toinfer evolutionary
and demographic patterns.

Results: High haplotype diversity and a predominance of within-population genetic
variation (81.39%) were observed, indicating repeated introductions followed by local
population expansion rather than long-term isolation. Extensive sharing of maternal
haplotypes between Zanzibar and several Omani ecotypes, particularly Dhofar and
Musandam, was detected. Adominant ancestral haplogroup accounted for nearly 79%
of all haplotypes and exhibited a star-like topology, consistent with demographic
expansion from a common maternal source. Gene flow estimates (Nm >1) across most
population pairs suggest sustained historical maternal exchange sufficient to counteract
geneticdrift. Notably, some Omani ecotypes showed greater genetic differentiation
among themselves than relative to Zanzibar populations, reflecting localized divergence
following dispersal.

Conclusion: These genetic patterns closely correspond with archaeological and
historical evidence of Indian Ocean maritime trade linking East Africa and the Arabian
Peninsula. The findings indicate that chickens were repeatedly transported as part of
long-standing trade, settlementand provisioning systems. Overall, this study highlights
the utility of mtDNA in reconstructing livestock dispersal histories and underscores the
importance of conserving indigenous chicken populations as reservoirs of genetic,
cultural and adaptive diversity.

© 2026 The Author(s). This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.
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INTRODUCTION

The long-standing relationship between Oman and
Zanzibar likely facilitated the exchange of domestic animals.
Zooarchaeological studies in Zanzibar trace early
introductions of zebu cattle (Bos /indicus) and domestic
chickens (Gallus gallus) with Asian taxa'>. Several studies have
shown that the global spread of chickensis closely linked to
human movement, as chickens are non-migratory birds®.
Notably, multiple genetic studies using mitochondrial DNA
(mtDNA) to assess chicken dispersal from their centers of
origin have provided insights into prehistoric human
migration, trade routes and cross-cultural diffusion®19-12,

Early traders and explorers from Arabia, the Persian Gulf,
western India and China likely visited Zanzibar as early as the
first century AD.The Arabian Peninsula played a central role
in the dispersal of commodities, plants, crops and animals
between India and Africa’". Utilizing monsoon winds, these
traders sailed across the Indian Ocean and anchored at the
sheltered harbors of Zanzibar. Several scholars have reported
that domestic chickens in Zanzibar were introduced through
maritime exchanges'. Furthermore, shared life histories are
expected toinfluence gene flow (Nm) through their effects on
dispersal™. These sustained maritime interactions not only
promoted cultural and economic exchange but also enabled
repeated movement of domestic animals, such as chickens,
creating opportunities for long-distance dispersal and
maternal gene flow that can now be traced using
mitochondrial DNA evidence.

Theaim of this study was to examine the maternal lineage
relationships between chickens from Zanzibar and Oman in
the context of the long-standing interactions between
these two regions. Mitochondrial DNA sequences are widely
used to estimate phylogenetic relationships among taxa and
to conduct molecular evolutionary analyses'’. Evolutionary
relationships can be inferred from the mitochondrial control
region (D-loop), which evolves more rapidly than nuclear
genomic DNA. In particular, a highly variable segment of the
control region, containing the highest proportion of variable
sites of any mitochondrial region, has proven especially useful
for defining closely related mitochondrial lineages within
species'®. The sequential accumulation of mutations along
maternal lineages allows these lineages to be associated
with populations from different geographical regions
worldwide'2,

MATERIALS AND METHODS

A total of 138 mtDNA sequences representing eight
chicken ecotypes from Zanzibar and Oman were analyzed.
Two ecotypes from Zanzibar-Pemba (PEMB) and Unguja

(UNGJ)-were named after their respective main islands*3". Six
ecotypes from Oman, namely Musandam (MU), Batinah (BT),
North Hajar (NH), East Hajar (EH), East Coast (EC) and Dhofar
(DF), were sampled and named according to the major
agroecological zones of Oman?2,

Mitochondrial DNA sequences: For the six Omani chicken
populations, genomic DNA was extracted using a standard
silica-column—-based commercial kit (DNeasy Blood and Tissue
Kit, Qiagen, UK). A 550 bp fragment of the mtDNA D-loop
region was amplified by PCR using the primers L16750
(5'-AGGACTACGGCTTGAAAAGC-3") and H522 (5-ATGTGC
CTGACCGAGGAACCAG-3"). PCR amplification was performed
in a 25 pL reaction volume containing 1Xreaction buffer,
75 mM MgCl, 5 mM of each dNTP, 10 pM of each primer and
1 U of Tag DNA polymerase (SABC Inc.), under the following
cycling conditions: 35 cycles of 1 min at 94°C, 1 min at 63°C
and Tminat72°C.PCRproducts were purified and sequenced
in both forward and reverse directions using the BigDye™
Terminator v3.1 Cycle Sequencing Ready Reaction Kit on an
ABI PRISM 3100 sequencer (Applied Biosystems, Warrington,
UK). Forward and reverse sequences were manually edited
and aligned to generate consensus sequences using BioEdit
version 7.0.9.0%.

The raw sequences generated were further edited and
aligned with additional sequences using DNASTAR version 7.1
(DNASTAR Inc., Madison, WI, USA) and aligned using MEGA
software?*. In addition, 40 mtDNA sequences of chickens from
Zanzibar were retrieved from GenBank (http://www.ncbi.nlm.
nih.gov/genbank), comprising 20 sequences from the Unguja
ecotype and 20 from the Pemba ecotype?. The corresponding
GenBank accession numbers for the Unguja and Pemba
ecotypes are provided in Appendix 1.

Data analyses: All Zanzibar and Oman chicken mtDNA
sequences were aligned using AlignIR software (LI-COR Inc.).
Extra nucleotide bases were trimmed to produce sequences
of uniformlength (350 bp) and any nucleotides outside the D-
loop region were excluded from analysis. To assess genetic
relationships within and among chicken populations from
Zanzibar and Oman, analysis of molecular variance (AMOVA)
and pairwise Fs; were conducted using Arlequin version 3.0%.
Genetic distances for each population were calculated at
p<0.05 following the algorithm of Excoffier and Lischer®.
Pairwise Fs; tests were performed using 10,000 permutations
to evaluate genetic differentiation. The level of genetic
differentiation was estimated using Weir and Cockerham’s?
estimator of Wright's? fixation index. The number of
haplotypes among Zanzibar and Oman chickens was
estimated using DnaSP version 6.12.03%,
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Isolation by distance among chicken populations from
Zanzibarand Oman was assessed using regression of pairwise
estimates of gene flow against geographic distance. The
level of gene flow among populations (Nm), based on
Hudson et a/*, was also computed in DnaSP version
6.12.03. Median-joining networks were constructed to
infer evolutionary relationships among mtDNA haplotypes
following the algorithm of Bandelt et a/°, using Network
version 4.6.1.0 (http://www.fluxus-engineering.com/sharenet.
htm). Phylogenetic networks based on the neighbour-joining
(NJ) method were inferred among mitochondrial sequences of
Zanzibar and Oman chickens using SPLITSTREE4 version
4.16.2%,

RESULTS

Geneticvariation withinand between chicken populations:
Analysis of molecular variance (AMOVA) based on
mitochondrial DNA (mtDNA) haplotype frequencies revealed
a strong partitioning of genetic variation within chicken
populations from Zanzibar and Oman. The majority of the
genetic variation (81.39%) was distributed within populations,
whereas only 18.61% of the total variation was attributable to
differences among populations (Table 1). This distribution
was statistically significant (p<0.001), indicating non-random
genetic structuring across the studied populations.

The fixation index (Fs; = 0.18611) indicates moderate
genetic differentiation between Zanzibar and Oman chicken
populations. However, the predominance of within-
population variation suggests substantial historical
connectivity and shared ancestry rather than prolonged
isolation. Such a pattern is characteristic of domestic species
whose dispersal and population structure are strongly shaped
by human-mediated movements rather than by natural
geographic barriers.

Genetic differentiation and gene flow among ecotypes:
Pairwise genetic differentiation (Fs;) and gene flow (Nm)
estimates among the eight chicken ecotypes further clarified
the extent of connectivity between Zanzibar and Oman
populations (Table 2). Overall, gene flow was high (Nm > 1) for
most population pairs, indicating effective historical exchange
of maternal lineages. This magnitude of gene flow is sufficient
to counteract the effects of genetic drift, thereby maintaining
genetic similarity among populations over time.

Chicken populations from Unguja and Pemba exhibited
particularly strong genetic connectivity with several Omani
ecotypes, notably Dhofar, Musadam, East Coast and North
Hajar. These population pairs were characterized by low F;
valuesand high Nm estimates, reflecting frequent or sustained
maternal gene exchange. In contrast, higher F; values were
observed among some Omani ecotypes, suggesting greater
genetic differentiation within Oman than between certain
Omani and Zanzibari populations.

Notably, the genetic distance between Unguja and
Pemba ecotypes was smaller than the distances between
Zanzibar chickens and some Omani populations, reflecting
close genetic affinity between the two Zanzibar islands. This
pattern supports the interpretation that Zanzibar chickens
share a common maternal pool that has remained relatively
cohesive despite external introductions.

Phylogenetic relationships among Zanzibar and Oman
chickens: Neighbour-Joining (NJ) phylogenetic network
analysis based on mtDNA D-loop sequences revealed three
major clusters representing the evolutionary relationships
among the studied chicken populations (Fig. 1). Two of these
clusters comprised mixed ecotypes from both Zanzibar and
Oman, whereas the third, more isolated cluster consisted
exclusively of Omani chickens, primarily from the Musadam
and North Hajar ecotypes.

Table 1: Molecular Variance (AMOVA) of the chicken populations from Zanzibar and Oman

Source of variation df Sum of squares Variance components Variations (%) Fer p-value
Between Populations 7 10.971 0.07259 Va 18.61 0.18611 0.0001
Within Populations 130 41.268 0.31745Vb 81.39

Total 137 52.239 0.39004 100.00

Table 2: Gene flow (Nm, above the diagonal) and Pairwise differentiation coefficient (Fs;; below the diagonal) of eight chicken ecotypes from Zanzibar and Oman

Zanzibar Oman

Unguja Pemba Musadam Batinah North Hajar East Hajar East coast Dhofar
Unguja - 6.17000 1.15000 0.76000 0.86000 0.66000 0.780000 1.67
Pemba 0.09425 - 1.43000 1.03000 1.16000 0.93000 1.090000 234
Musadam 0.20743 0.26168 - 4.02000 8.55000 3.04000 3.700000 8.19
Batinah 0.29199 0.35422 0.00075 - 6.64000 7.05000 9.780000 347
North Hajar 0.25439 0.29579 0.00618 0.02232 - 4.90000 8.250000 272
East Hajar 041428 0.46340 0.10701 0.00544 0.05843 - 4.710000 2.19
East Coast 0.21009 0.24194 0.00075 0.01946 0.03430 0.09615 - 246
Dhofar 0.10445 0.12416 0.05782 0.13324 0.12985 0.28331 0.09104 -
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Fig. 1: Neighbour-joining network showing the maternal evolution relationships between Zanzibar and Oman chickens

The largest and most prominent cluster included the
majority of sampled individuals and incorporated all Zanzibar
ecotypes together with most Omani ecotypes. This clustering
pattern indicates strong shared maternal ancestry and
supports the inference of historical admixture. The
interspersion of Zanzibar chickens throughout the
phylogenetic network, rather than their placement in a
distinct lineage, further indicates that these populations are
not genetically isolated but instead form part of a broader
western Indian Ocean chicken gene pool.

The isolated third cluster likely reflects localized
differentiation within Oman, potentially resulting from region-
specific introductions or subsequent population divergence
following initial dispersal events.

Haplotype diversity and polymorphic sites: A total of 24
polymorphic sites were identified across the aligned 350 bp
mtDNA D-loop sequences, generating 19 distinct haplotypes
among the 138 chicken samples analyzed. These haplotypes
were unevenly distributed across populations, with several
haplotypes shared widely among Zanzibar and Oman
ecotypes, while others were restricted to specific regions.

The occurrence of multiple shared haplotypes across
geographically separated populations provides strong
evidence for common maternal origins. In contrast, the
presence of unique haplotypes within certain ecotypes
indicates localized mutation accumulation following
population establishment. Overall, the observed haplotype
diversity reflects a balance between repeated historical
introductions and subsequent population expansion within
individual regions.

Median-joining network and evolutionary clustering:
Median-joining (MJ) network analysis grouped the 19
haplotypes into three major clades (A, B and C), each
representing distinct evolutionary lineages (Fig. 2). Clade B
was the most dominant, comprising approximately 78.9% of
all haplotypes and including individuals from all Zanzibar
and Oman ecotypes. This clade displayed a star-like topology,
characteristic of an ancestral haplotype followed by
demographic expansion.

Clade Caccounted forapproximately 11.6% of haplotypes
and contained haplotypes shared among the Unguja, Pemba
and Dhofarecotypes, indicating a distinct yet shared maternal
lineage. Clade A was the smallest and most recent lineage,
representing approximately 2.9% of haplotypes and was
restricted to the Musadam and North Hajar ecotypes from
Oman.

Three prominent haplogroups within Clades B and C
collectively accounted for 68.1% of all sampled individuals,
each defined by closely related haplotypes differing by a
single nucleotide substitution. These haplogroups included
chickens from both Zanzibar and Oman, further supporting
descent from common maternal ancestors (Appendix 2).

Concordancebetween phylogeneticand network analyses:
The phylogenetic network and median-joining analyses
produced highly concordant results. Both approaches
consistently demonstrated close evolutionary relationships
between Zanzibar and Oman chickens, with shared
haplotypes and overlapping clusters across analyses. This
agreement between independent analytical methods
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Fig. 2: Median-joining network profiles of 19 haplotypes observed in Zanzibar and Oman Chickens
Note that the circle size corresponds to haplotype frequency and the number between the haplotype nodes refers to the position of nucleotide mutations

(Appendix 3)

strengthens confidence in the robustness of the inferred
maternal relationships. Moreover, the results reveal acomplex
yet coherent genetic structure shaped by shared ancestry,
substantial historical gene flow and limited regional
differentiation. Collectively, these findings provide strong
genetic evidence for long-standing connectivity between
chicken populations of Zanzibar and Oman, consistent with
historical maritime interactions across the western Indian
Ocean.

DISCUSSION

Mitochondrial DNA asarobust tracer of historical dispersal:
Mitochondrial DNA (mtDNA), particularly the hypervariable
D-loop region, has long been recognized as one of the most
informative molecular markers for reconstructing maternal
genealogies and historical dispersal patterns in domesticated
species, owing toits high mutation rate, lack of recombination
and strict maternal inheritance'%32, These characteristics
enable the preservation of evolutionary signals across
extended temporal scales and make mtDNA especially
suitable for tracing population movements associated with
human migration and trade®3334,

In the present study, mtDNA analysis revealed a
strong signature of historical connectivity between chicken
populations from Zanzibar and Oman, providing molecular
evidence that complements archaeological, historical and

ethnographic records of long-standing maritime interactions
in the western Indian Ocean'>'*3, This concordance between
genetic and historical data reinforces the robustness of
mtDNA-based inferences for reconstructing livestock dispersal
trajectories.

The predominance of genetic variation within
populations (81.39%), as revealed by AMOVA, is characteristic
of indigenous livestock populations shaped by repeated
introductions followed by local population expansion rather
than long-term isolation'%3¢, Similar patterns have been
reported in indigenous chickens across East Africa, southern
Africa and Asia, where human-mediated movement has
played a dominant role in shaping population structure'3,
The moderate yet significant Fs; value observed between
Zanzibar and Oman chickens indicates some degree of
regional differentiation but not sufficient to obscure their
shared ancestry, supporting a scenario of historical gene
exchange followed by localized adaptation??,

Shared maternal lineages and ancestral haplogroups: One
of the most compelling findings of this study is the extensive
sharing of maternal haplotypes between Zanzibar and Oman
chicken ecotypes. Both phylogenetic network and median-
joining analyses consistently grouped chickens from Unguja
and Pemba with multiple Omani ecotypes, particularly Dhofar,
Musadam, East Coast and North Hajar. The dominance of
Clade B, which accounted for nearly 79% of all haplotypes and
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included individuals from all sampled regions, indicates the
presence of a widespread ancestral maternal lineage that
predates regional differentiation.

The star-like topology observed within this dominant
clade is characteristic of demographic expansion from a
common ancestral haplotype, a pattern widely documented
in domesticated chickens and other livestock species®'%39,
Such configurations are commonly interpreted as signatures
of early dispersal events associated with human migration,
trade and settlement®¥. The presence of identical or closely
related haplotypes in geographically distant populations
provides strong evidence that these chickens did not originate
independently but instead descend from a shared maternal
pool shaped by sustained historical connectivity across
regions.

Gene flow dynamics and historical connectivity: Estimates of
gene flow (Nm>1) across most population pairs indicate that
historical maternal exchange between Zanzibar and Oman
chickens was sufficiently high to counteract the effects of
genetic drift??° This level of connectivity implies repeated
or sustained movement of chickens rather than a single
introduction event. Notably, the strongest gene flow signals
were detected between Zanzibar chickens and the Dhofarand
Musadam ecotypes from Oman.

This observation is particularly meaningful given the
historical importance of Dhofar as a maritime node linking
the Arabian Peninsula with East Africa and the Indian
subcontinent™38, Interestingly, some Omani ecotypes
exhibited greater genetic differentiation among themselves
than with Zanzibar chickens, suggesting that internal
ecological, cultural, or management differences within Oman
may have driven localized divergence after initial dispersal®.
Such asymmetric patterns of differentiation are consistent
with targeted livestock introductions shaped by trade routes,
political influence and selective breeding rather than uniform
dispersal'®.

Maritimetradeasadriverof livestock dispersal: The genetic
patterns observed in this study align closely with historical
accounts of Indian Ocean maritime trade. For centuries, Omani
and other Arabian seafarers exploited predictable monsoon
wind systems to establish trade networks linking Arabia,
East Africa, India and Southeast Asia*'. Zanzibar's strategic
location, sheltered harbor and fertile environment made it a
central hub in this network, a role further intensified after the
relocation of the Omani capital to Zanzibar in the mid-
nineteenth century*.

Chickens, owing to their small size, hardiness and
versatility, were particularly well suited for transport during
maritime voyages. They served as reliable sources of food,
trade goods and breeding stock and were easily integrated
into local production systems upon arrival’®. Repeated
transport of chickens by traders, settlers and administrators
would have facilitated the sustained gene flow detected in
this study, rendering the observed genetic connectivity a
biological reflection of broader socio-economic integration
within the western Indian Ocean world.

Evolutionary interpretation of haplogroup structure: The
identification of three major haplogroups provides further
insight into the temporal layering of chicken dispersal events.
Clades B and C, which include chickens from both Zanzibar
and Oman, likely represent older lineages associated with
early maritime exchanges. Their broad geographicdistribution
and high frequencies suggest early introduction followed by
population expansion as chickens became integrated into
local farming systems'"36,

In contrast, Clade A, which is restricted to the Musadam
and North Hajar ecotypes, appears to represent a more
recent or localized lineage. This pattern may reflect later
introductions into Oman or region-specific breeding practices
that limited subsequentdispersal®”. The coexistence of ancient
shared haplogroups alongside localized lineages underscores
the complex demographic history of chickens in the region,
shaped by multiple waves of introduction, expansion and
regional differentiation.

Concordance with archaeological and nuclear genetic
evidence: The mtDNA patterns reported here are consistent
with archaeological evidence documenting the introduction
of Asian domesticates, including chickens, to the Swahili Coast
through maritime trade'2. Zooarchaeological records from
Zanzibarindicate the presence of domestic chickens alongside
other Asian taxa, supporting early transoceanic animal
movement.

Moreover, previous nuclear genetic studies using
microsatellite markers have revealed comparable levels of
genetic diversity and heterozygosity between Zanzibar
chickens and major Omani ecotypes, particularly Dhofar and
Musadam’#!. The concordance between mitochondrial
strengthens the
these conclusions and suggests that the observed maternal
connections reflect genome-wide historical processes rather
than marker-specific artifacts.

and nuclear datasets robustness of
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Implications for conservation and indigenous livestock
management: Beyond historical reconstruction, these
findings have important implications for the conservation of
indigenous chicken genetic resources. The persistence of
ancient maternal lineages in both Zanzibar and Oman
chickens highlights their genetic and cultural value as
living repositories of historical connectivity and local
adaptation'?3536, Recognition of these linkages can inform
conservation strategies aimed at preserving indigenous
ecotypes while avoiding indiscriminate crossbreeding that
could erode historically significant lineages.

Understanding historical gene flow also provides a
framework for designing sustainable breeding programs that
balance productivity enhancement with the preservation of
genetic heritage and resilience*. Collectively, the genetic
evidence demonstrates that the long-standing relationship
between Zanzibar and Oman is deeply embedded in the
maternal genetic structure of contemporary chicken
populations. Shared haplotypes, high gene flow and
congruent phylogenetic patterns confirm that maritime trade
and political integration played central roles in shaping
chicken dispersal across the western Indian Ocean, illustrating
how livestock genetics can serve as a powerful proxy for
reconstructing past human connectivity.

CONCLUSION

This study demonstrates that mitochondrial DNA D-loop
analysis provides robust evidence of long-standing maternal
genetic connectivity between indigenous chicken populations
of Zanzibar and Oman. The extensive sharing of haplotypes,
predominance of awidespread ancestral haplogroup and high
geneflow estimatesindicate repeated historical introductions
rather than isolated dispersal events. These genetic patterns
closely reflect documented Indian Ocean maritime trade
networks, underscoring the influence of sustained human
movement, commerce and political integration in shaping
livestock genetic structure across the western Indian Ocean.
The coexistence of ancient shared lineages alongside localized
haplogroups further highlights multiple waves of chicken
introduction followed by regional adaptation. Concordance
between mitochondrial DNA patterns, archaeological records
and previous nuclear genetic evidence strengthens the
reliability of these conclusions. Beyond reconstructing
historical connectivity, the findings emphasize the
conservation significance of Zanzibar and Omani chickens
as reservoirs of unique genetic heritage. Preserving these
indigenous populations is critical for maintaining adaptive
diversity, safeguarding cultural legacy and supporting
resilience in future sustainable poultry breeding programs.
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APPENDIX

Appendix 1: Mitochondrial DNA Sequence accession number of Zanzibar chickens from National Centre for Biotechnology Information (NCBI) Gene Bank

SN Abbreviation Ecotype Accession No.
1 UNGJ1 Unguja KP067513
2 UNGJT1 Unguja KP067514
3 UNGJ12 Unguja KP067515
4 UNGJ21 Unguja KP067516
5 UNGJ22 Unguja KP067517
6 UNGJ24 Unguja KP067518
7 UNGJ25 Unguja KP067519
8 UNGJ28 Unguja KP067520
9 UNGJ31 Unguja KP067521
10 UNGJ32 Unguja KP067522
1 UNGJ35 Unguja KP067523
12 UNGJ36 Unguja KP067524
13 UNGJ37 Unguja KP067525
14 UNGJ38 Unguja KP067526
15 UNGJ8 Unguja KP067527
16 UNGJ16 Unguja KP067535
17 UNGJ5 Unguja KP067536
18 UNGJ3 Unguja KP067542
19 UNGJ20 Unguja KP067543
20 UNGJ40 Unguja KP067544
21 PEMB1 Pemba KP067497
22 PEMB11 Pemba KP067498
23 PEMB15 Pemba KP067499
24 PEMB16 Pemba KP067500
25 PEMB2 Pemba KP067501
26 PEMB22 Pemba KP067502
27 PEMB27 Pemba KP067503
28 PEMB28 Pemba KP067504
29 PEMB30 Pemba KP067505
30 PEMB31 Pemba KP067506
31 PEMB32 Pemba KP067507
32 PEMB36 Pemba KP067508
33 PEMB38 Pemba KP067509
34 PEMB4 Pemba KP067510
35 PEMB5 Pemba KP067511
36 PEMB8 Pemba KP067512
37 PEMB12 Pemba KP067531
38 PEMB3 Pemba KP067532
39 PEMB33 Pemba KP067533
40 PEMB7 Pemba KP067534

Source: Lyimo et a/?

Appendix 2: Median-joining network of Zanzibar and Oman Chickens display the ancestry mtDNA haplotypes

Clade B B Zanzibar chicken haplotype
B Oman chicken haplotypes

Clade C
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Appendix 3: Haplotype frequency in each of the chicken ecotype from Zanzibar and Oman

Zanzibar Chickens

Oman Chickens

Haplotype UNGJ PEMB MU BT NH EH EC DF Total
1 3 1 10 1" 1" 15 8 5 64
2 9 5 16
3 4 4
4 1 1 2
5 1 8 1 1 1 2 14
6 1 1 2
7 1 2 1 4 8
8 1 1
9 1 1
10 1 1
1" 1 1
12 2 1 3 6
13 1 1
14 1 1 2 4
15 1 1 4 6
16 3 1 4
17 1 1
18 1 1
19 1 1
20 20 20 15 17 17 12 17 138

NB: In the bracket below, define the abbreviations of the relevant chicken ecotypes: UNGJ (Unguja), PEMB (Pemba), MU (Musadam), BT (Batinah), NH (North Hajar),

EH (East Hajar), EC (East Coast) and DF (Dhofar)

Mention of trade names or commercial products in this publication is solely for the purpose of providing specific information and does not imply recommendation

or endorsement by the journal or its publisher.
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