
BACKGROUND 
 

Ganoderma boninense is a telluric basidiomycete and main causal agent of the oil palm basal stem rot (BSR). This pathogen can impact up to 50% of trees in plantation from production loss to the 
death and tree fall (Corley and tinker, 2003). Main studies about the pathogen were developed with the aim of improving selection for resistant oil palm progenies (Durand-Gasselin et al., 2005; Idris et 
al., 2004; Breton et al., 2006) or developing disease management practices to limit disease spreading (Susanto et al., 2005). The little knowledge we have about its physiology (Pilotti, 2005; Rees et al., 
2007) or genetic (Pilotti et al., 2003; Miller et al., 1999) is insufficient to explain its biology and diversity across an area as large as South-East Asia. 
Microsatellite markers are one of the most popular and common molecular biology tool used to study species genetic diversity (Jarne and Lagoda, 1996). This is still the most powerful and used tool to 
study species population genetic and geographical spreading (Presti et al., 2014). The enthusiasm for the use of SSR markers is due their advantageous features. They are widely and randomly 
distributed, highly polymorphic, co-dominant, reproducible and easy to amplify by PCR. 
To improve our knowledge about G. boninense biology, it seems to be an important step to determine the actual diversity across its natural area of dispersion. Development of a microsatellite marker 
set appears to be a compulsory tool to better understand diversity of this pathogen. It can be a first step to improve our crop and disease management practices. 

CONCLUSION 
 

We successfully developed 26 markers from genomic sequence of G. boninense. Those markers represent an essential tool for genetic analysis of this main oil palm pathogen. It will facilitate population genetics 
study of the pathogen across oil palm planting regions and could be a cornerstone to the comprehension of the actual diversity of the pathogen. Furthermore, those SSR markers could become a key tool for 
breeding programs by facilitating traceability of isolates for oil palm early screening test in nursery. 
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ISOLATES HARVESTING  
AND CONDITIONING 

 
  Forty-four fruiting bodies were collected 
from Malaysian and Indonesian oil palm 
plantations. Geographical positions and 
distributions of sampled plantations are 
represented in the opposite map (e.g. 
Figure 1). Each sample was isolated from 
a single tree. Ten fruiting bodies 
originated from the mainland of Malaysia 
spread over two distant FELDA 
plantations. Meanwhile, 10 other fruiting 
bodies come from 2 FELDA plantations at 
Borneo. The 24 remaining fruiting bodies 
are distributed over 6 plantations in the 
PT SOCFINDO from North of Eastern 
Sumatra. Only dikaryotic tissue of fruiting 
bodies has been kept and freeze dried. 
Finally, all samples were packed with 
silica gel to avoid rehydration. 

Figure 1. Geographical distribution of samples 
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Diversity Analysis 

All alleles were scored using the software Genemapper (version 4.1, Applied Biosystems). For each locus, number of alleles, observed and expected heterozygosities and imbreeding coefficient (Fis) was calculated using the software Genetix (Belkhir K et al, 2004). A test of significance of He compared to Ho have been performed (e.g. Table 3) 
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Graph 1 . Genetic variations of 26 polymorphic microsatellite markers over 44 G. boninense samples. Locus name, number of 
alleles (Na), observed (Ho) and expected (He) heterozygosities and Fis calculation based on Weir & Cockerheim (1984) and 
Robertson & Hill (1984). 

  
GENOTYPING AND POPULATION GENETICS ANALYSIS 

 
Genotype characteristics and genetic variations among the three 
populations have been described. Each population presents between 1 and 
9 alleles per locus, whereas the total alleles per locus varied from 2 to 10 
alleles (e.g. Graph 1). The observed heterozygosity (Ho) varied from 0.0 to 
0.708 with a mean Ho of 0.2607.The global expected heterozygosity for 
each locus (He including a correction for sampling bias) ranged between 
0.1596 and 0.8511 with a mean value of 0.60 and a significant associated p-
value (P≤0.05). This result show a significant p-value indicates a 
heterozygosity deficit in the global population. For the 3 sub-populations, 
global Ho varied between 0.1547 and 0.2932, and He varied between 0.4481 
and 0.5810 with significance set at p≤0.05 are 1.0 and 0.9615 respectively 
for the Indonesian and Peninsular Malaysia populations. A presence of null 
allele can also be a possible factor which could contribute to this 
phenomenon. Further analyses have to be proceed with an enlarge 
sampling, both from numerical and geographical viewpoint, to permit a 
better comprehension of the allele distribution across the G. boninense living 
area. (more information is available in the proceedings) 

GENETIC ANALYSIS METHODS 
 

All alleles were scored using the software Genemapper (version 4.1, Applied 
Biosystems). For each locus, number of alleles, observed and expected 
heterozygosities and imbreeding coefficient (Fis) was calculated using the 
software Genetix (Belkhir et al, 2004). A test of significance of He compared 
to Ho have been performed (e.g. Graph 1). 
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