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Abstract

The primary objective of this study was to document the endophytic and 

saprobic fungal diversity of two tropical palms, Elaeis guineensis (cultivated species), 

and Licuala spinosa (native forest species), to isolate into axenic culture and evaluate 

the potential antagonistic activity of selected strains (300) against the oil palm 

pathogen, Ganoderma boninense.

The study was carried out at Huey Yod district and Kantrang district, Trang 

province, sourthern Thailand. Endophytic fungi were isolated from 1,000 samples of 

L. spinosa, and 800 samples from E. guineensis. Leaves intervein and vein, petiole, 

and rachis of the palms were sampled yielding 2,403 fungal isolates recovered from L.

spinosa, and 1,809 from E. guineensis. The overall colonization rate ranged between 

62 to 94% from L. spinosa, and ranged 78 to 96% from E. guineensis. Of the 4,212 



vi

fungal isolates recovered, 34 taxa were identified to genus based on sporulation in 

culture, comprising 3 ascomycetes, 22 anamorphic fungi (6 coelomycetes and 16 

hyphomycetes) and 9 basidiomycetes. The dominant fungal groups were mycelia 

sterilia (52 strains from E. guineensis, 115 from L. spinosa, mean of 2 samplings),

xylariaceous sterile mycelia (37 strains from E. guineensis, 71 from L. spinosa, mean 

of 2 samplings), Pestalotiopsis, Phomopsis, Phoma, and Phyllosticta spp. The 

percentage of none sporulating endophytic fungi in this study was higher (36.6-

64.2%) than recorded in previous studies of various endophytes from herbaceous and 

woody tree host plants. None sporulating isolates were grouped into morphospecies 

based on their cultural characteristics, with 127 (dry season) and 147 (wet season) 

from E. guineensis, and 169 (wet season) and 156 (dry season) from L. spinosa.

Xylariaceous endophytes were diverse in the current study with 50% of all isolates

from L. spinosa, and 20.6% from E. guineensis.

Saprobic fungi associated with senescent tissue were investigated from 240 

palms samples (120 from E. guineensis, 120 from L. spinosa), resulting in 213 fungal 

records. One hundred and seven fungi were identified, including 48 ascomycetes 

(representing 45% of all taxa), and 59 anamorphic taxa (55%). Saprobic fungi from E.

guineensis totaled 67 species comprising 29 ascomycetes (43.3%); 38 anamorphic 

taxa (56.7%) from 122 records. Common fungi were Delortia palmicola, Nawawia 

fusiformis, Trichoderma sp., Massarina bipolaris and Stilbohypoxylon moelleri. The 

percentage of fungi occuring on dry versus damp material were 59% and 41%, 

respectively, with 56.6% of fungi occurring on rachides, 38.5% on petioles, and 4.9% 

on leaves.
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Sixty fungal species (91 records) were found on L. spinosa, comprising 27

ascomycetes (45%) and 33 anamorphic fungi (55%), with Linocarpon livistonae,

Oxydothis licualae, Linocarpon sp., Helicosporium gigasporum, and Endocalyx 

melanoxanthus listed as commom. The percentage of fungi occuring on dry versus 

damp materilal were 57.1% and 42.9%, respectively, with 81.3% of fungi occurrence 

on petioles, and 18.7% on leaves.

Overlap of taxa from the two palms was 15.9% with only 17 species found

common to both palms. This has great significance when considering total fungal 

diversity, and global estimates of fungi.

The major contribution of this study to science is in the documentation of 

basidiomycetes as endophytes of E. guineensis. The basidiomycetes were initially 

diagnosed by producing clamp connections in isolated cultures. Subsequently these 

produced basidomes in culture, either poroid or lamellate, with basidia, sterigmata, 

and basidiospores. Confirmation as basidiomycetes was based on LSU and SSU 

sequence data, enabling characterization to generic and specific levels. Few 

endophytic basidiomycetes have been previously reported, and this indicates that 

greater attention should be paid to non sporulating endophyte cultures. The 

basidiomycetes identified were predominantly polyporoid including Pycnoporus 

sanguineus, Fomitopsis meliae, Fomitopsis ostreiformis, Fomitopsis palustris,

Fomitopsis pinicola, Perenniporia sp., and Trametes lactinea, with only one member 

of the Agaricales (Schizophyllum commune).

Three hundred strains of saprobic and endophytic fungi isolated from palms

were screened for their antagonistic activity against the oil palm pathogen, 

Ganoderma boninense by the dual culture procedure. Forty eight isolates tested had a 
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high antagonistic activity (> 70% inhibition), and of these 17 isolates showed > 80% 

inhibition. These 17 isolates were further evaluated by fermentation on F1, F2 media 

and bioactivity evaluated by the paper disk agar diffusion assay method. Of these, 

EP16a and EP191 (mycelia sterilia endophytes) showed the greatest activity against 

the oil palm pathogen. One endophyte from this study has been shown to produce new 

chemical structures: Xylaria sp. (EP325) produced the new eremophilane-type 

sesquiterpenoids and a new furofurandione. This endophyte was isolated from L.

spinosa. This indicates the potential of palm endophytes as a source of new or novel 

compounds with antimicrobial activity.
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