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Abstract. Mursyidin DH, Hernanda MA. 2021. Phylogenetic positions of three Amorphophallus species natively growing in the Meratus 

Mountains, South Kalimantan, Indonesia. Biodiversitas 22: 2821-2828. Information on genetic diversity and relationships (phylogenetic 

position) of germplasm is essential for conservation and breeding programs in the future. Here, we focused on determining the genetic 

diversity and phylogenetic positions of three native Amorphophallus species from the Meratus Mountains, South Kalimantan, Indonesia, 

using the rbcL marker. The results show that this germplasm has a medium level of genetic diversity (0.63). The phylogenetic analyses 

(NJ, ML, and MP) revealed that Amorphophallus from the region has a unique or specific relationship position. In this case, A. 

muelleri with an accession number of MT818204 and MT818205 are grouping and have close relatedness with A. muelleri previously 

deposited in GenBank (AF497087.1). Three samples of A. paeoniifolius (MT818202, MT818203, and MT818206) have also clustered 

with the same species (DQ012500.1; AF497091.1). An interesting result was shown by A. borneensis (MT818211) that demonstrated a 

close relationship with A. tinekeae (DQ012505.1) in NJ and ML analyses, not with a similar species (DQ012484.1) in MP analysis. 

Further, a bootstrap analysis on an earlier analysis supported the separation. Thus, this information is valuable in supporting the 

conservation and breeding programs of this germplasm, both locally and globally. 
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Abbreviations: NJ: Neighbor Joining; ML: Maximum Likelihood; MP: Maximum Parsimony. 

INTRODUCTION 

Amorphophallus, belonging to the Araceae family, is 

a large genus with over 200 species reported (Claudel et al. 

2017). This genus is distributed mainly in Old World 

tropical forests, including Asia, Oceania, and Africa 

(Mekkerdchoo et al. 2016), from close to the coastal line to 

an altitude up to 900 m a.s.l. and adapts to low light 

intensities (Santosa et al. 2017). Amorphophallus exhibits a 

wide range of agro-ecological adaptation to dry and moist 

soils. It is abundant under trees shading home gardens, 

mixed gardens, secondary forests, and agroforestry, as well 

as open fields (Grob et al. 2002; Santosa et al. 2017). 

Because of its high abundance, around 70%, Southeast 

Asia estimated to be the center of diversity of this genus 

(Claudel et al. 2017). 

For a long time ago, several Amorphophallus species 

have been used as a traditional medicine in several Asian 

countries, particularly in China and India (Dey et al. 2012, 

Gao et al. 2017a). Recently, this germplasm has attracted 

an economic interest, both for food resources and 

pharmaceutical products worldwide (Mekkerdchoo et al. 

2016). Amorphophallus paeoniifolius, known as elephant 

foot yam or A. campanulatus (syn.), and A. muelleri are the 

two Amorphophallus examples with these economic 

values, particularly for commercial glucomannan and other 

substances, like ceramide (Mekkerdchoo et al. 2016, Zhong 

et al. 2018). 

In general, Amorphophallus shows a high variation 

morphologically, so that it is very difficult to distinguish 

each other, especially at intrageneric level (Claudel et al. 

2017; Gholave et al. 2017). Nowadays, various DNA 

markers can be useful to characterize germplasm with close 

genetic relationships (Terentieva et al. 2020). Of these, 

chloroplast DNA (cpDNA) or DNA barcode is an excellent 

marker to study the genetic diversity and relationships of 

plants because of its conserved gene order, maternal 

inheritance, and low mutation rate (Gao et al. 2017b). In 

this study, we have used the rbcL region of cpDNA to 

determine the genetic relationship or phylogenetic position 

of three wild Amorphophallus species from the Meratus 

Mountains of South Kalimantan, Indonesia. 

Indeed, although rbcL provides low resolution 

compared with other cpDNA markers, particularly matK, it 

does offer several advantages, including its presence across 

the plant kingdom, unambiguous alignment, high primer 

universality, and high sequence quality (Dong et al. 2014). 

Furthermore, this barcode region is easy to amplify, 

sequence, and align in most terrestrial plants and provides a 

useful backbone to the barcode dataset, despite it having 

only modest discriminatory power (Hollingsworth et al. 

2011). Finally, rbcL generates high-quality sequence 

output with easily retrievable across phylogenetically 

divergent lineages, and it performs well in discrimination 

tests in combination with other loci (CBOL 2009). 


