
Title: Genetic connectivity within and between landward and seaward habitats of 

Avicennia marina (Forssk.) Vierh in the mangroves of East Africa (Tanzania and 

Kenya) 

 

Emmanuel Kwilasa1*, Blandina Lugendo1, Mwita M. Mangora2 and Ludwig Triest3  

kwilasac@gmail.com, blandina_lugendo@yahoo.co.uk, mmangora@yahoo.com and 

ltriest@vub.be 

 
1Department of Aquatic Sciences and Fisheries Technology, University of Dar es Salaam,  

P. O. Box 35064, Dar es Salaam, Tanzania 
2Institute of Marine Sciences, University of Dar es Salaam, P.O. Box 668, Zanzibar, Tanzania 
3Laboratory of Plant Biology and Nature Management, Vrije Universiteit Brussel, Pleinlaan 

2, 1050 Brussels, Belgium  

 
*Presenting Author -MSc. Student (email: kwilasac@gmail.com) 

 

Mode of presentation: Oral 

 

Background 

Although mangrove forests are limited in species diversity, they are both ecologically and 

biologically important habitats with high primary productivity and a complex trophic network. 

In many places though, mangroves have been severely threatened by anthropogenic activities, 

exposing them to degradation and loss, in turn leading to losses in genetic diversity. Avicennia 

marina (Forssk Vierh) is the most widespread mangrove species along the coast of East Africa. 

Knowledge on the genetic composition of this generalist mangrove species is important in the 

development of conservation and management strategies. We set out to investigate the 

individual genotype, genetic diversity and structure of A. marina from Kenya and Tanzania to 

inform development of mangrove management strategies and genetic conservation. 

  

Methodology 

Six populations, two from Kenya (Gazi and Vanga) and four from Tanzania (Jasini, Moa, 

Kwale and Tanga) were identified in the transboundary area of Kenya and Tanzania. For each 

population, two transects of 100 m long and 20 m width were established and a total of 675 

individuals of A. marina was sampled. Genomic DNA was extracted and purified using the 

E.Z.N.A SP plant. 10 polymorphic microsatellite primers were used to amplify DNA. PCR 

products were sequenced to reveal fragments for scoring. Micro checker, Gene marker, 

GeneAlex, FSTAT, Barrier, SPAGeDi and Structure software were used for genetic data 

analysis. Bayesian clustering analysis was used to assess gene migration between populations. 

  

Results 

Null alleles and large allele drop out were present in some loci of all populations which results 

of genotyping error. Observed heterozygosity (Ho) and allelic richness (Ar) was 0.498 and 4.6 

respectively. The pairwise fixation index was FST = 0.044 (P<0.001) between the populations, 

however low genetic differentiation (FST 0.027 - 0.064) within individuals as indicated with an 

inbreeding of FIS = 0.102. The kinship coefficient of A. marina populations ranged from Fij = 

0 (no kinship at a distance of 1.4 km) to Fij= 0.019 and significant at short distance of 0.9 

km. Bayesian clustering analysis revealed five gene pool groups with high mixing of 

individuals within the populations.  
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Discussion and Conclusion 

A deficit of heterozygosity numbers within a population influences the presence of null alleles. 

The moderate genetic diversity found in this study is suggestively caused by a continuing 

mangrove disturbance that results to genetic variation within individuals. However, low but 

significant (P<0.001) genetic population structure was detected among populations. The 

movement of gene through propagule dispersal between population was high as illustrated by 

Bayesian clustering analysis, this justifies that, mangrove population is genetically connected. 

This genetic connectivity may be attributed by oceanographic processes such as the East 

African Coast Current (EACC) which might be responsible for propagule dispersal in the 

region. This information forms part of the scientific baseline data that is being utilized to 

formulate a proposed transboundary conservation area between Kenya and Tanzania. 

 


