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Background information 

Mangrove plant species are a valuable source of useful metabolites with their endophytes gaining 

more importance. They have been used in folklore medicines and extracts from mangrove species 

have been known to exhibit activity against human, animal and plant pathogens.  Endophytic fungi 

are a group of fungi that colonize living internal tissues of plants asymptomatically. They represent 

an important and quantifiable component of fungal biodiversity, affecting plant community 

biodiversity and structure. Studies have revealed that, these fungi have been found in every plant 

examined to date and possess the potential source of natural products for exploration in medicine, 

agriculture and industry. Recent studies have also revealed the uniqueness of endophytic fungi 

with about 1 million species inhabiting plant tissues. Endophytes in mangrove species along the 

Kenya coast have been scarcely investigated. The microbial resources of the earmarked coastline, 

particularly the endophytic populations in the mangrove plants, are under explored. This study 

sought to culture, isolate and characterize mangrove fungal endophytes of the earmarked regions 

of coastal Kenya. In the present work, the diversity of fungal endophytes from stems of four 

common mangrove species was investigated from  Tudor (040 00 ʹ 19.2ʺ S, 0390 38ʹ 8.2ʺ E; 040 00 

ʹ 18.2ʺ S, 0390 38ʹ 17.1ʺ E;), Mombasa County, Gazi bay (040 25ʹ 32.2ʺ S, 039 0 30ʹ 28.1ʺ E; 040 

25ʹ 09.1ʺ S, 039 0 30ʹ 41.0ʺ E; 040 25ʹ 07.1ʺ S, 039 0 30ʹ 39.3.0ʺ E;) of Kwale County and Mida 

creek (030 21ʹ 060ʺ S, 039 0 56ʹ 19.3ʺ E; 030 21ʹ 07.5ʺ S, 039 0 56ʹ 30.1ʺ E; 030 21ʹ 07.9ʺ S, 039 0 

56ʹ 30.8ʺ E;), Malindi in Kilifi County. The sampled mangrove species in different zonation were: 

Rhizophora mucronata, Sonneratia alba, Avicennia marina and Ceriops tagal.  

 

Methods 

Four common mangrove species were identified in each location for sampling.  72 Stem cuttings 

of the mangrove plants were transferred to the laboratory where the tissue segments were surface 

sterilized with 1% sodium hypochlorite and endophytes isolated according to Arnold with a few 

modifications. Traces of sodium hypochlorite were removed and then rinsed in sterile distilled 

water before treatment with 90% ethanol. The outer tissues from the stems were removed after 

drying the plant tissues under sterile laminar air flow and passing through the flame. The internal 

tissues were then cut into smaller pieces of 0.5 to 1 cm and plated on Potato Dextrose Agar (PDA) 
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to capture a broad spectrum of the fungal community. The plates were later incubated at 25°C for 

21 days. Hyphal tips of fungi, emerging out of the plant tissues, were isolated and grown on PDA 

in pure culture. Pure cultures were grouped into morpho taxa by using vegetative features that 

conservatively indicate species boundaries defined by molecular markers. For tentative 

identification, microscopic slides of each endophyte were prepared by placing a drop of lacto 

phenol- cotton-blue on a clean slide. A small tuft of the fungus sterilized inoculation needle with 

spores and spore bearing structures was placed onto the drop. The stain was mixed with the mold 

structures and a cover glass was placed over the preparation. The slides were observed under a 

light microscope, a Primostar. The morphological features of the endophytes were photographed 

and processed by an Axiocam ER 5s camera linked to a Zen blue 71 software.  

Results 

The mangrove endophytes were distinguished from each other by their cultural characteristics such 

as colony morphology, growth rates, hyphal characteristics and pigmentation of the fungal colony. 

At least 8 endophytic fungal strains were identified morphologically. The results have shown that 

endophytic fungi from these mangrove species are diverse and exhibit host-recurrence and spatial 

heterogeneity. White, brown, cream and green mangrove fungal endophytes were found to be 

dominant with the highest colonization rate accordingly.  

Conclusion 

Mangrove fungal endophytes isolated in this study will be mass cultured and investigated further 

for the presence of secondary metabolites with interesting biological activity profiles. The study 

has established that fungi growing in healthy mangrove tissues of coastal Kenya are indeed diverse 

in nature. The results of this study are supported by other endophytic reports of mangrove species 

elsewhere. The outcome of this study has great implications for the pharmaceutical industry at the 

same time enhancing the conservation efforts of mangroves along the Kenya coast. 
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