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Abstract: In 2016, GenomeSelectTM materials were planted at commercial scale in two estates within Sime 
Darby Plantation. A total of 80,000 seedlings were genotyped, requiring significant laboratory 
infrastructure and data processing capabilities. The GenomeSelectTM technology relied upon a large 
amount of field data to be collected for model development and validation. Storage security and ease of 
retrieval of this data was critical for efficient R&D in this area. Traditional manual data capture and storage 
processes were no longer appropriate, being much less efficient and vulnerable to errors. Here, we discuss 
how Sime Darby Plantation manages big data for all R&D trials, in particular for the development of 
GenomeSelectTM, and an introduction to digital data recording to reduce data processing time and errors. 
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INTRODUCTION  
 
Breeding program in oil palm is a significant process to keep oil palm yield improving in every generation. 
Improving oil palm yield using conventional breeding methods can be laborious, costly and slow due to 
oil palm’s long breeding cycle. In Sime Darby Plantation Research and Development, Biotechnology and 
Breeding Department, we have incorporated marker technology into our commercial breeding programs 
that allows selection of high yielding palms as early as the pre-nursery stage. Total of 1000 single 
nucleotide polymorphic (SNP) selected for this marker assisted breeding work. However, since sampling 
could be made as early in pre-nursery stage, it is important to link back lab data to its individual seedling 
up until field planting. Thus, a good database and system management need to be established to handle 
such amount of data.   
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METHODS 
 
Marker Discovery 
Historical data from breeding trial was used for genomic study by Sime Darby Technology Centre (SDTC). 
The yield data and oil component data were compiled into database. Then an OP200K SNP custom array 
was built for a genome-wide association study (GWAS) based on 7000 DxP palms. Coupled with over 7 
years of phenotypic data, the research team at SDTC then developed a genomic selection model for oil 
yield trait with good prediction accuracy (r=0.65). To facilitate marker testing on a commercial scale, 1000 
SNPs were selected based on linkage disequilibrium (LD) estimates while maintaining the prediction 
accuracy.  
 
GenomeSelectTM Deployment 
Selected 1000SNPs used on 80,000 seedlings for 100Ha trial planting through leaf sampling in nursery 
stage. To ensure the result of genotyping could be match back with the seedlings, all seedlings was given 
unique ID using physical tag for tracking and traceability. R&D Data Management (RDMS) developed to 
enable lab data linking to individual seedling. Unfortunately, when seedling reach planting stage, physical 
ID tag requires laborious maintenance work in field and thus Geotag was introduce to identify palms in 
field and later will enable field data to be link with lab data. Geotag data use GPS coordinate to identify 
palms in field. The GPS coordinate captured using Trimble® Geo 7X handheld. 
 
RESULTS AND DISCUSSION 
 
RDMS was developed to link lab data up to field to assist in palm selection. In addition to this, few more 
module incorporated in the system to facilitate breeding data recording in field. All data captured by 
RDMS which act as front interface will be stored immidiately in Oil Palm Trial Database (OPTD). OPTD is a 
database established to store all oil palm trial data in Sime Darby R&D. This database has secured data 
access with restriction to ensured data integrity all the time. OPTD also has capability to do simple analysis 
for all data stored in it and filter on any odd data captured. RDMS and OPTD both will be use to capture 
yield data and oil component data for GenomeSelectTM 100Ha trial. Geotag data plays important role when 
it come to field navigation and tracking certain palm of interest. Once palms indentified in field with 
Geotag, RDMS will be used to retrive its back its lab data. 
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       Figure 1: RDMS data view module. 

 

 
     Figure 2: GeoTag data. 
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CONCLUSIONS 
 
GenomeSelectTM involves big amount of data to be managed and Sime Darby has put much effort to 
manage not only GenomeSelectTM data but also all trial data in Sime Darby to ensure that it is safe and 
easy to utilise. With comprehensive lab data stored also will open opportunity for gene discovery which 
related to field traits such as culling, P&D tolerance and abiotic stresses. 
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