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Understanding the limitation…



Conventional breeding programme

30% more oil
Fertile

All tenera, but…



Conventional breeding programme
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Calix600® 20 years



Conventional breeding programme
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10-year cycle

We have to accelerate the breeding progress 
using DNA marker technology.



Discovery Phase: Genetic modelling for oil palm traits



What are we pursuing? 



Understand the control and then predict 

❖ Sequencing the genome is just the first step!
❖ Keep on placing missing puzzles 



Understand the control and then predict 



Understand the control and then predict 

Selected markers
Family-based linkage map

Genome-wide association study (Teh et al. 2016)

Oil Palm Genome, P5-build  
(Singh et al. 2013)



Selection pressure visualised in genetic map for the first time

Calix 600® 

Gen 2

Major selection pressure
Major QTL diminished Calix600® 

Calix600® 

Gen 2

Gen 2

Selection pressure on Shell/fruit and allele fixation on Chromosome 2 observed 



Understand the control and then predict 

Selected markers
Family-based linkage map

Genome-wide association study (Teh et al. 2016)
(Kwong et al. 2017)

Predictive accuracy of GWAS-directive GS > Classical GS

Oil Palm Genome, P5-build  
(Singh et al. 2013)



Maximising the whole genome effect



Deployment and Validation: GenomeSelectTM



Throughput and robust genotyping platform is key 

SNP arrays for routine screening:
❖ OP200K
❖ GS1000TM

❖ Legit100TM

❖ Legit200TM



Cost reduction

Select best seeds
(+16% oil yield)

Test 6M seeds

GenomeSelectTM version 1

Plant 2M GS seeds
Reduced 99% production cost!

GenomeSelectTM Version 2



Recording and prospective validation ongoing



Calix600®

parent pool

15MT-GenomeSelectTM

Parent stock 

+50% selection 

DxP production

Field observations

Recording and prospective validation ongoing

GenomeSelectTM

Parent stock 



Recording and prospective validation ongoing

GPS-tagged commercial planting (by progeny) 

❖ Combining trial and commercial planting
❖ New opportunity for other traits (Crown disease, P&D)
❖ Genetics x Environment interaction 



Seed production and upscale



Future-proofing oil palm planting materials

SD900 Programme

Ganoderma susceptibility Crown disease Drought susceptibility

Virescens Loose fruit

GenomeSelectTM

+15% total oil/palm
Uniform thin shell and kernel size by 

fixating S/F loci 

100% external sales

100% SDP Replanting

SDP NBPOL MRC

Breeding materials & germplasm
Multi-location evaluations

X X
Long stalk

Short palm

Integrated Breeding




