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Background:  Mangrove distribution along the Eastern African region occurs from Somalia 

to South Africa including Madagascar and other islands. It has approximately 10 species 

including Avicennia marina (Forsk.) Vierh., Bruguiera gymnorrhiza (L.) Lam. and 

Rhizophora mucronata Lam., which are core mangrove species and common in the region. 

Within the Indo-West Pacific (IWP), a number of studies have determined the genetic 

variation of mangrove species but only a limited number of studies have included B. 

gymnorrhiza and R. mucronata populations occurring in the Eastern African region and none 

have included those occurring in South Africa.  Genetic variation and the environmental 

conditions also affect plant performance and the longevity of mangrove populations.  To this 

end, the first objective was to determine the genetic diversity of these two species. It was 

postulated that the region will generally have a lower genetic diversity, higher genetic 

connectivity between Mozambique and Tanzania in comparison to South Africa (which is at 

the range edge) and has fragmented mangrove distribution. A second objective was to 

determine the performance of Avicennia marina populations at the range edge; this was 

achieved by measuring plant performance variables. It was postulated that mangrove 

populations which had a larger population size would have a higher performance and vice-

versa.  

 

Methods: For the first objective leaf samples were collected from six populations, a single 

population in Tanzania and Mozambique and four populations in South Africa. Using a single 

nuclear and chloroplast region namely PAL and the trnL-F region for R. mucronata and 

GapCp and the trnL-F region for B. gymnorrhiza, DNA extraction was achieved by following 

the QIAGEN DNeasy Plant Mini Kit protocol. PCR amplification procedure was similar to 

that outlined by Inomata et al. (2009) and Minobe et al. (2010). To clean up the PCR 

products, the ExoSAP procedure was followed. Samples were then sent to Macrogen for 

sequencing. DNA sequences were aligned using MEGA v. 6.06.  To achieve the second 

objective the population structure, density, reproductive success (by measuring flower 

production), severity of pest infestation, signs of disease and the growth rates of Avicennia 

marina populations were measured. Five study sites namely Mngazana, Wavecrest, Nahoon, 

Kwelera and Tyolomnqa were visited, and the growth rates of the first three study sites were 

measured using long term data. 

 

Results:  At this stage DNA sequencing of the PAL and trnL-F regions has been successful 

and further analyses will be completed forthwith.   The population structure results indicated 
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that the density decreased from within the range (Mngazana – 47 100 trees/ha) to the edge of 

the distribution (Tyolomnqa – 9 200 trees/ha) while the adult: seedling ratio indicated that 

recruitment was taking place in all estuaries but the transition from seedlings to saplings was 

unequal. The mean height and mean Diameter at breast height (DBH) of the adults follows a 

similar trend (Mngazana to Tyolomnqa) to that of population density. Flowering data 

indicated that there is a high degree of variation with regard to the number of stalks per 

flowering branchlet, between 3 and 4 flowers were found on each stalk, showing no specific 

trend and a low degree of variation. Galls were present on all adult individuals and a black 

discolouration on the bark (assumed to be a consequence of fungi) was the highest at 

Tyolomnqa, with the other estuaries having a similar occurrence. Growth was measured at 

three estuaries, the results did not show a strong trend, but the growth rates were the highest 

at Nahoon (0.8 cm.month
-1

) followed by Mngazana (0.6 cm.month
-1

) and Wavecrest (0.58 

cm.month
-1

).  

Conclusion: Mangroves are recognised as a Critical Habitat facing a number of threats and 

providing important ecosystem services. Understanding the genetic variation of plant 

populations and the performance of these populations could assist in the prediction of how 

these species will perform under climate driven changes such as sea level rise and extreme 

weather changes, as well as in the selection of areas that require conservation. So far the 

results indicate that within the range Avicennia marina has a greater reproductive success as 

more seedlings are produced and survive but the growth rate is much slower, while at the 

range edge trees may be more susceptible to pathogens. Thus the information from this study 

could play an important role in the protection of these species and thus the conservation of 

the ecosystem services that they provide. 


