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ABSTRACT 

 

The Sime Darby Group possesses a wide pool of oil palm genetic resources that includes few 

materials from natural oil palm collections to carry out a directed breeding programme for oil 

yield. Marker Assisted Selection (MAS) is being developed to greatly improve precision and 

efficiency of selection, and to accelerate development of new high yielding planting materials. A 

set of 52 SSR markers were tested on high oil yielding and low oil yielding palms for their 

suitability to allow the selection of each of the two genotypes. The markers failed to yield unique 

alleles to either of the two types of oil palm. Nevertheless, 15 SSR markers show most common 

genotypes mostly in high oil yielding palms. The set of 15 SSR markers is a potential multilayer 

filter for the selection of high oil yielding palms. Their suitability needs to be confirmed on a 

large number of high and low oil yielding palms from progenies belonging to various 

backgrounds. 

 

INTRODUCTION 

 

At Sime Darby in common to any oil palm (Elaeis guineensis Jacq.) breeding programme, base 

populations are frequently derived from rather few ancestral dura and tenera/pisifera palms. 

Combinations over several generations of selection and introgressions of materials from the wild, 

semi-wild and improved materials  from exchanges which other research centres resulted in 

almost new populations Rosenquist (1985). The Sime Darby Group, a product of the merger 

since November 2007 of three big plantation companys and their oil palm breeding populations 

led to the formation of a wide pool of oil palm genetic resources that included a few materials 

from natural oil palm collections. The breeding populations consist of Serdang Avenue (Sav), 

Johore Labis (JL), Gunung Melayu (GM), Marihat Baris (UP), Elmina , Aek Pancur (AVROS), 

Ekona (Cameroon), Abak (Nigeria), La Mé (L.), Sibiti (S.), Pobè (P.), and Yangambi (YA) to 

name a few. Natural oil palm collections come from Cameroon, Democratic Republic of Congo 

(ex-Zaire), and Tanzania.  

 

Availability of breeding materials from different origins should lead to high genetic 

diversity, which implies a high amount of additive genetic variance upon which progress in plant 

breeding depends (Fregene et al. (2003). Exploiting of Sime Darby’s reservoir of oil palm 

genetic resources would allow to further increase oil yield across various environments, extend 

the plantation’s economic life of oil palms, and to improve oil quality. 

 

The success of the oil palm breeding programme widely depends on the selection of 

individuals of desired genotypes. Selection by conventional breeding i.e. through field trials is 
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mostly time (> 10 years) and space demanding whereas the use of DNA markers could greatly 

improve precision and efficiency of selection, leading to accelerated development of new high 

yielding planting materials. Simple sequence repeats (SSRs) provide a “tool kit” for Marker 

Assisted Selection (MAS) for numerous applications (Collard et al. 2008). SSR markers have 

been successfully used to develop cultivar of rice tolerant to salinity, submergence and to 

anaerobic germination without phenotypic data (Thomson 2009). Applications of DNA markers 

in breeding are based on the knowledge of the relation between genotypic and phenotypic 

variation (Sorensen et al. 2007).  

 

At Sime Darby, discriminating ability among high oil yielding and low yielding palms 

among 72 SSR markers from the public domain (Billotte et al. 2005) was assessed. Some among 

the SSR markers used were reported to be linked to yield and vegetative traits. The rest of the 

genomic SSR markers were used to integrate the genome wide approach which offers 

considerable chances of discovery of genic markers when certain genes involve in the expression 

of the a trait are unknown. Furthermore, simple sequence repeat (SSR) markers are easily 

available for any region of the genome (Mackill 2007). 

 

MATERIALS AND METHODS 

 

A total of 29 oil palms including 18 high oil yielders and 11 low oil yielders belonging to two 

progenies from the progeny trial IP23 planted in 1992 in the West estate of Carey Island. They 

did not share 25% of the parental origin were used in the study. The characteristics of the two 

categories of palms are presented in Table 1. 

 

Table 1: Characteristics of the categories of oil palms 

Category Cross type 
Number 

of palms 

FFB 

(t/ha) 

BN 

(%) 

ABW 

(%) 

F/B 

(%) 

M/F 

(%) 

O/WM(

%) 

Oil 

(t/ha) 

High oil 

yielding 
 

Ulu Remis x Avros 18        

Low oil 

yielding 

Ulu Remis x Avros 

 

Ulu Remis x [Avros x 

(Dumpy x Serdang)] 

7 

 

4 

28.3 

 

25.7 

21.5 

 

18.8 

9.7 

 

10.1 

61.2 

 

58.3 

74.9 

 

76.8 

48.6 

 

38.7 

6.2 

 

4.5 

FFB: fresh fruit bunch, BN: bunch number, ABW: average bunch weight, F/B: fruit/bunch ratio, 

M/F: mesocarp/fruit ratio, O/WM: oil/wet mesocarp ratio, Oil: oil yield 

 

Leaf samples were stored in a cool box with ice during collection in the field and 

transportation to the laboratory. DNA extraction and purification was performed as described by 

Doyle and Doyle (1990) using 3 g of fresh leaf tissue. A 1% agarose gel electrophoresis was 

used to determine the concentration of DNA for each sample. The DNA concentration was 

determined by comparing the band intensity of the DNA sample to those of the DNA weight 

marker.  

 

A set of 52 SSR markers chosen among those published by the Centre de Coopération 

Internationale en Recherche Agronomique pour le Développement (CIRAD) (Billotte et al. 

2005) was used to screening of the 29 DNA samples. A total 25 out of the 52 SSR markers were 
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linked to QTLs of yield parameters as shown in Table 2. A few of the 27 remaining were 

reported to be linked to QTLs of vegetative characteristics. 

 

Table 2: Details of SSR markers linked to QTLs of yield components 

QTL TBW BN ABW F/B AFW M/F O/M OER Total 

Nb. Of SSR 2 9 6 2 6 4 2 1 25 
TBW: total bunch weight, BN: bunch number, ABW: average bunch weight, F/B: fruit/bunch ratio, AFW: average 

fruit weight, M/F: mesocarp/fruit ratio, O/M: oil to mesocrap ratio, OER: oil extraction rate 

 

PCR amplification of genomic DNA using 12.5 µl of final reaction volume containing 25 

ng of genomic DNA and PCR amplifications realised in a MJ Research Gradient Cycler
 
(MJ 

Research Inc. USA) were performed as described by to Billotte et al. (2001). Allele sizes and 

sample genotypes were determined using MegaBACE Fragment Analyzer (Amersham 

Biosciences, UK) from 10 µl of a mixture of 2 µl of PCR product and 8 µl of loading solution.  

 

The genotype data were used to estimate allelic and genotypic frequencies using the 

programme PowerMarker (Liu & Muse 2005). 

 

RESULTS AND DISCUSSION 

 
A total of 151 alleles were detected by the 52 SSR loci across the 29 samples averaging 3 alleles 

per locus. More unique alleles were found in low yielding palm: 39 versus 19 at frequencies. 

0.01 and 24 versus 2 at frequencies > 0.10 (Table 3). Almost all alleles unique to low oil yielding 

palms were derived from [Ulu remis x (Avros x (Dumpy x Serdang))] progeny, most probably 

due to Dumpy x Serdang background with no relation to the status (low oil yielders) of the oil 

palms. Furthermore, with high polymorphic markers which are the case of SSR markers, not all 

allelic variations lead to phenotypic changes. Sorensen et al. (2007) mentioned that the 

occurrence of multiple alleles in the germplasm for a desired locus may often complicate the 

identification of one single marker that will predict the phenotype in the entire breeding 

germplasm. Allelic uniqueness should not be a priori associated to phenotypic data without 

further investigations.  

 

Then, interest was put on most frequent genotypes among palms of the same status (high 

oil yielder or low oil yielder) at each SSR locus. According to Sorensi et al. (2007) it is 

advantageous to monitor fixed combination of alleles which represent the good performing of the 

variety. High yielding palms showed 16 phenotypes at frequency averaging 0.50 while low oil 

yielding palms presented 2 genotypes at comparable frequencies across 15 SSR out of 52 used in 

this study (Table 3). Four more genotypes unique to low oil yielding palms at mean frequency of 

0.22 were detected.  
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Table 3: Unique alleles and common genotypes across high yielding and low yielding oil palms  

Genetic parameter Frequency Low Yielding 

palms 

High yielding 

palms 

Total Nb. SSRs 

involved 

Specific allele >0.01 39 19 58 35 

 >0.10 24 2 26 22 

      

Common genotypes 0.33-0.72 2 16 18 15 

 0.18-0.27 4 0 4 2* 
 

* SSR included in the 15 SSRs where common genotypic frequencies vary from 0.33 to 0.72 

 

CONCLUSION 

 

At this stage of the study, 15 SSR markers out of 52 selected among hundreds of SSR markers 

developed from (Deli x La Mé) and (Deli x Yangambi) progenies are potential candidate 

multilayer filter for the selection of high oil yielding palm. Their ability to do so is to be 

confirmed on large number of high oil yielding palms and low yielding palms from segregating 

progenies belonging to backgrounds very close to those of the oil palms used in the current work. 

Suitable DNA markers should allow the selection desired phenotypes in a broad range of Sime 

Darby breeding materials. Hence, it is envisaged to develop large number of genomic and 

transcriptome SSR markers from both genome wide and candidate gene approaches for the 

acquisition of genic markers for our MAS in Sime Darby. 
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