
Molecular phylogeny and historical biogeography of the genus Sonerila Roxb. 

(Melastomataceae) with special emphasis on India 

Introduction 

The genus Sonerila Roxb. (Melastomataceae-tribe Sonerileae) is an Old World group 

including around 180 taxa (Resmi & Nampy, 2018). It is distributed in the Indo-Pacific 

regions (Cellinese, 1997) and is easily recognised by its generally trimerous flowers, mostly 

uniparous (scorpioid) cymes, and 3-locular, inferior ovary. Clarke (1879) recognized 43 

species in Hooker’s Flora of British India, 22 of which are found within India’s political 

boundary. Since 2011, 14 (26%) new species were described from the southern Western 

Ghats. Currently, there are 59 species and two varieties described from India, with the highest 

species diversity (50 species and two varieties) in the Western Ghats, representing ca. 76 % 

of Indian endemism (Resmi et al., 2018). The study of Sonerila in India is of particular 

interest for several reasons: (1) India has the largest diversity of Sonerila and is the second 

largest genus of Indian Melastomataceae with 61 taxa; (2) it provides the opportunity to 

address the taxonomic status of some difficult species for which morphological data already 

exist; (3) the absence of molecular phylogenetic data for Sonerila in India; and (4) the high 

level of endemism and rarity. 

Relevance of the study 

The present research project is focused on Sonerila (Melastomataceae), a species-rich, 

taxonomically complex, tropical Old World genus and on the infraspecific and intergeneric 

relationships of the taxa.  Monophyly of a genus is important for a stable classification 

system, and here we test this explicitly, because it has been shown that several genera in tribe 

Sonerileae are polyphyletic (Zhou et al., 2018; Bacci et al., 2019). Topology of these recent 

phylogenetic studies received no statistical support and requires further study. Thus, the 

present study focuses on investigating the generic status, monophyly versus non-monophyly, 

using molecular phylogenetic approaches.This is achieved through extensive field work 

across India, establishment of live collections, DNA sequencing, and in-depth phylogenetic 

and biogeographic studies. At the same time, there is the chance to address taxonomic 

uncertainties of some taxa by the current project since multiple samples per taxon have been 

collected. The required morphological studies are completed and just require confirmation 

from molecular studies. The proposed project is ideally situated to this since the required data 

will have been gathered. Again this will stabilize the classification of Sonerila in India. 

Furthermore, understanding the evolutionary history of this genus will provide insights into 

past and current forces that drove biogeographic patterns in the study region and allows for 

broad inferences to be made regarding shifts in distribution patterns, perhaps driven by 

historic climate shifts, particularly for the Western Ghats. This research will provide the first 

in-depth evolutionary and systematic study of this challenging genus. 

Objectives  

1. To investigate whether the genus is monophyletic or polyphyletic using molecular data 

2. To investigate whether the Indian Sonerila are monophyletic or the result of multiple, 

independent events in the Indian subcontinent 

3. To highlight the historical biogeography of the genus and timing of dispersal/vicariance 

events. 

Materials and methods 



1. Material collection and taxon sampling: 

 Materials for the analysis will be taken from live/ herbarium samples. Numerous 

sequences available in GenBank will be used for analysis to provide the higher level 

sampling outside Sonerila (Bacci et al., 2019). 

2. Methods  

A. DNA extraction, PCR amplification, sequencing and phylogenetic analysis  

 Samples of Indian Sonerila species and selected species from Bacci et al. (2019) will 

be selected as ingroup taxa. There will be a number of non-Indian Sonerila and closely 

related genera (from the tribe Sonerileae) to test the overall monophyly of Sonerila as a 

genus and to test the monophyly of the Indian species. Silica dried leaf samples and dried 

leaf fragments of herbarium specimens will be used for molecular work. 

 Extraction of DNA will be achieved using modified CTAB method of Doyle & Doyle 

(1990) or DNeasy Plant Mini Kit (QIAgen Ltd). DNA amplification will target 

chloroplast markers (rbcL, ndhF and rpl16 used in previous studies in the family 

Melastomataceae (Clausing & Renner, 2001; Bacci et al., 2019). Additionally, ETS and 

ITS as nuclear markers will be included in this study. Standard PCR and purification of 

amplicons will be carried out. The purified PCR products will be sent to commercial 

agencies for DNA sequencing. 

 Sequence alignments will be constructed using MAFFT 

(https://mafft.cbrc.jp/alignment/server/), then manually adjusted in Mesquite version 3.6 

(Maddison & Maddison, 2019).  

 For Bayesian Inference analyses will be in Mr. Bayes version 3.2 (Ronquist et al., 

2012). For phylogeny reconstruction, Maximum Parsimony and Bayesian inference 

analyses will be performed using PAUP 4.0 b10 (Swofford, 2002), and MrBayes 3.2.7 

(Huelsenbeck & Ronquist, 2001), respectively. 

B. Historical biogeography  

 Divergence analysis: a dated tree will be estimated using BEAST 1.10.4 

(https://beast.community/). A secondary calibration point for the age of the split 

between tribe Sonerileae and Dissochaeteae of 25 million years (Renner, 2004).  

 Biogeography and ancestral area reconstruction: Taxon distributions will be taken 

from field observations, herbarium specimen data, and the Global Biodiversity 

Facility (GBIF; http://www.gbif.org). These will be inspected and coded as presence 

or absence in selected, well-defined geographic areas. The metric BEAST tree will 

be used in BioGeoBEARS in R (Matzke, 2013), and all models, including DEC, 

BAYAREA, and DIVALIKE, will be tested and the best fitting model selected 

based on AIC scores (Akaike Information Criterion). 
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Other relevant information 

The required morphological studies (including field work) are completed as a part of ongoing 

Ph. D programme and just require confirmation from molecular studies. Looking for the 

partial financial assistance for molecular characterization of the genus. We are trying to 

establish a collaborative research programme with the experts from foreign Universities and 

is currently in negotiation. It will involve establishing a memorandum of understanding 

between the two institutions that will cover training of student, collaborative publishing and 

development of future collaborative projects. 

 


