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SAFEGUARDING THE GENETIC DIVERSITY OF WILD FRUITS IN SOUTHEAST ASIA: CASE 

OF GARCINIA MANGOSTANA (CLUSIACEAE) WILD RELATIVES 

 

Introduction 

Garcinia (Clusiaceae) is a pantropical genus represented by more than 250 dioecious 

shrub or tree species (Sweeney, 2008). The best-known species is the enigmatic 

agamospermous Garcinia mangostana var. mangostana (mangosteen), which is gaining 

popularity and highly potential to be further developed to become a mainstream tropical 

fruit export. Species domestication reduces genetic diversity through selection and 

cultivars often possess only a fraction of the genetic diversity of their wild ancestors and 

relatives. Genetic diversity is the raw material for plant evolution, and for plant breeding. 

Future crop productivity, and crop resistance/adaptation to global changes will 

significantly rely on this genetic diversity. Hence, there is a dire need to conserve the 

genetic diversity against deforestation and climate change. 

 

The origin and evolution of the cultivated Garcinia mangostana var. mangostana is 

debatable with incongruous findings from cytological and phylogenetics studies 

(Richards, 1990; Nazre, 2006; Abdullah et al., 2012; Sulassih et al., 2013; Nazre, 2014; 

Matra et al., 2016). The greatest drawback in these previous studies is limited samples of 

wild species/populations and the samples were usually acquired from restricted 

distribution area, resulted in biased conclusion. Given the contentious surrounding the 

origin of mangosteen, studying the demarcation of species delimitation and evolutionary 

history using population genetic and phylogenetics methods are required. Once this 

preliminary step is established, it will be necessary to map the distribution of the wild 

genotypes of G. mangostana wild varieties and other closely related species, ideally 

throughout their entire distribution extent to inform the formulation of conservation 

strategy. The strategy relies on modelling approaches using different scenarios of climate 

and land use changes, so that threats on each distinct genotype can be recognised and 

mitigated. 

 

Objectives 

General goal: To safeguard the genetic diversity of Garcinia mangostana wild relatives 

to ensure species contribution to people’s diets and rural economy. 

I. To clarify varietal/species delimitation of G. mangostana varieties and closely 

related species through an integrated approach involving complementary 

disciplines: botany, ecology and genetics; 

II. To postulate the evolutionary history of G. mangostana using genetic analyses 

approaches; 

III. To construct the modelling and mapping of the current and future distribution of 

these species under different scenarios of changes. 

 

Methodology 

To unravel the varietal delimitation within Garcinia mangostana and their close relatives, 

plant materials will be collected, databased, georeferenced and identified to 

species/varietal level based on morphological characters (Nazre et al., 2018). The 

proponent will examine herbarium specimens of at BO, KEP, SAN, SAR and SING. Field 

collection will be carried out at localities in Penisular Malaysia, Borneo, Sumatra, Java 

and Luzon. 
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The silica gel dried tissue samples (Chase & Hills, 1991) will be used to conduct genetic 

analyses. Microsatellites multiplexes will be developed using Selective Repeats from 

AFLP Sequence by Using Hybridized Membrane (SRASM) protocol (Matra et al., 2016). 

Chloroplast genome will be analysed (Haga et al., 2019) to elucidate the phylogeny of 

mangosteen and its close relative. All available genetic datasets will be analysed to 

characterize demarcation of species delimitation, to trace the presence of gene flow within 

and among domesticated mangosteen and the closely related wild taxa.  

 

Species distribution modelling (SDM) will be conducted for the closest related wild 

relative(s) under present and future scenarios using readily available environmental 

parameters, georeferenced occurrence data and georeferenced genotypes. Future species 

distribution models and threats assessment will be modelled following Gaisberger et al. 

(2017) and the georeferenced genotypes will be mapped following Vinceti et al. (2013). 

These models would form the scientific basis for the formulation of conservation and 

management plans to safeguard the wild relatives of domesticated mangosteen. 

 

Timetabling  

The gantt chart for this project is presented as follow. The project is on its’ sixth month 

since commencement. Yellow denotes on-going activities, red denotes milestones. 

 
 

Expected outcome and significance 

The success of this project depends heavily on the mobility of the proponent and 

accessibility of the collection sites to conduct sampling, which to be achieved through 

collaboration between taxonomic group experts in the herbaria. The proponent will visit 

regional major herbaria to examine the specimens of mangosteen wild relatives. This 

exemplifies the important role of herbaria as the reference centres that support taxonomic 

studies and conservation effort. The proponent envisions to acquire as many wild relative 

species and their populations accessible throughout the full distribution extent. Inclusive 

sampling is expected to deliver a convincing result that clarify the taxonomic delimitation 

of Garcinia mangostana varieties and other closely related species. Through analyses of 

population genetics and chloroplast genomic as well as characterization of genetic 

variations within and among domesticated and wild mangosteens, this study is expected 

to clarify the origin and evolutionary history of domesticated mangosteen. The species 
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distribution modelling of the selected species under different scenarios of environmental 

changes provides scientifically credible information for the formulation of conservation 

and sustainable management strategy in order to safeguard genetic diversity of 

mangosteen wild relatives against the land-use and climate changes. This study is 

expected to spur greater interest among researchers to further clarify the taxonomy, 

phylogeny and genetic diversities of wild Garcinia spp. at regional scope. 
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