
Systematic revision of the genus Stellaria L. (Caryophyllaceae) of Nepal 

BACKGROUND: 

Genus Stellaria L. species are commonly called as Chickweeds or Starworts belongs to the 

family Caryophyllaceae, Subfamily Alsinoideae and Tribe Alsineae (Harbaugh et al. (2010). 

Core Stellaria L. consist of approximately 112 species, a decrease from many other published 

species counts (Sharples and Tripp, 2019) characterized by annual or perennial herbs; leaves 

sessile or petiolate; flower cymes with petals bifid up to base; ovary1-loculed with  2 or 3 styles; 

capsule valves5- 6; seeds many; cosmopolitan. The genus found to be polyphyletic i.e. Type 

specimen Stellaria holostea L. appeared sister clade to Cerastium, Dichodon, Holosteum, 

Moenchia, and the majority of Stellaria L. species (Greenberg & Donoghue, 2011; Hernandez et 

al., 2015). Genera Myosoton and Plettkea Mattf. nested within Stellaria L. (Harbaugh et al. 

(2010). Species are mainly distributed in cold regions of the world. Cushions of Stellaria 

decumbens has been detected on Makalu Mountain, Nepal occur up to 6135m (MOFSC, 2002). 

Species have food value as well as medicinal (Chandra and Rawat, 2015). Some of the species 

are considered as invasive species globally such as Stellaria aquatica (L.)Scop., Stellaria 

media(L.)Vill., Stellaria pallida(Dumortier)Crépin & Stellaria uliginosa Murray. 

LITERATURE REVIEW: 

In Prodromus Florae Nepalensis (Don, 1825) four species i.e. S. monogyna, S. monosperma, S. 

patens, S. saxatilis have been described. In Flora of India (Sharma and Balakrishan, 1993) 17 

species and 9 varieties have been described. Hara et al. (1978-1982) described 17 species and 

five varieties and one forma of Stellaria in “An enumeration of flowering plants of Nepal”, Vol. 

I-III. In Annotated checklist of the flowering plants of Nepal (Malla et al., 2000) 18 species 11 

varieties and 2 forma of Stellaria have been listed. In Flora of China (Shilong and Rabeler, 2001) 

64 species, with 24 varieties and 28 species are endemic of Stellaria have been described, among 

its ten same species are recorded from Nepal. In Floral diversity (flowering plants) of Nepal 

(Rajbhandari, 2004) 17 species of Stellaria have been recorded. Greenberg & Michael (2011) 

studied molecular systematics and character evolution in Caryophyllaceae. Wan & Liu (2017) 

studied morphology and systematics of the pollen of 64 species and five varieties of Stellaria L. 

included various species of Nepal. Sharples and Tripp (2019) conducted phylogenetic study of 

Stellaria L. and related taxa based on morphology and molecular data.  

RATIONALE: 

Behind its diverse status, there is no detail comprehensive and compiled information based on 

strict morphology, anatomy and molecular study of Stellaria L. species at a place in context to 

Nepal. The Checklist and database related to the Stellaria L. species only based on herbarium 

specimens. Some collected specimens of Stellaria still unidentified or misidentified. All those 

confusing taxa needed to be confirmed by the systematic study. Proper identification of Stellaria 

L. species is difficult due to polymorphism can be seen in Stellaria media, Stellaria neglecta & 

Stellaria pallida are distinct cytologically (Sinha, 1965; Whitehead and Sinha, 1967). Updated 

nomenclature and the systematic position still ambiguous. Mostly molecular phylogenetic study 

based on European species of Stellaria L. but least in Himalayan taxa.  

PRELIMINARY RESULTS: 

As from the conducted mini-revision on Stellaria L. resulted many probabilities of new taxa i.e. 

plant similar to Stellaria monosperma Buch.-Ham. Ex D. Don but lacks petals and found 

variation in stamen no. as well as in vegetative structure in whole population found in Sivapuri, 

Kathmandu.  Occurrence of S. pallida (Dumortier) Crépin is still confusing including other taxa. 



RESEARCH OBJECTIVES:  

To provide a taxonomic revision and phylogeny of the Stellaria L. species of Nepal using 

molecular, morphological, cytological and anatomical data along with distribution pattern. 

RESEARCH DESIGN & METHODOLOGY:  

The research works will be based on the following methods: 

Phase I: Protologue and Literature Review 

Floras and related literatures either printed or online will be studied relevant to the work. It helps 

in the nomenclatural accuracy and easier in species identification. Literature based character 

matrix will be prepared after reviewing the Protologue and different literatures.  

Phase II: Field Work: 

Collection and preparation of Herbarium Specimens: 

Herbarium specimens deposited at TUCH and KATH as well as fresh specimens will be 

examined and proper photographs will be taken during the study. Plant specimens from different 

parts of the country will be collected by using necessary tools. 

Phase III: Lab based work: 

Identification of the species: 

Authentic Literatures like Flora of Kathmandu Valley, Fl. of India, Fl. of China, Fl. of British 

India, Fl. of Bhutan, etc. as well as by the help of the expert along with the identification keys 

will be studied. Also by the comparing with the specimens deposited at TUCH and KATH. 

Terminology for the study will be followed from the book by Harris and Harris (2000). 

Micro and macro morphological Study 

Morphological characters always remain at the heart of plant systematics (Endress et al., 2000). 

The gross morphological characters such as seeds, pollen grains, stomata, epidermal surface and 

trichome will be studied by using electron microscope, and compound microscope. 

Cytological Study: 

This method will be followed for the delimitation of Stellaria media group. Hence number, shape 

& size of chromosomes, and chromosome banding pattern will be studied.  

Molecular study: 

This method will be adopted for the new taxa delimitation. Living material or silica gel dried 

specimens will be prepared for the DNA extraction & it will be performed using Qiagen DNeasy 

kit. PCR amplification will be performed using Thermofisher PCR master mix ABI 

Thermocycler, matK primers will be used. Sanger sequencing will be performed.  

Phase IV: Data interpretation, comparison and analysis  

Illustrations & Free hand diagrams: 

Illustrations include habit sketch, root, stem, leaf, inflorescence, flowers and fruit will be 

prepared based on the herbarium specimens studied and photographs will be taken. 

Construction of Identification Keys/Artificial keys: 

It will be prepared for the easy identification of species based on observed characters. Keys will 

be arranged on “Bracketed Key Format‟.  

Cluster analysis: 

Based on gross morphological, anatomical, and molecular characters including both qualitative 

and quantitative characters, cluster analysis will be performed to find the similarity among the 

species of Stellaria L. of Nepal. The characters will be given the equal weightage. Dendrogram 

will be made of all the species of Stellaria L. found in Nepal. 

Phase V: Discussion and Synthesis and Results  

Different data obtained from the experiments will be analyzed and discussed. 



EXPECTED OUTPUT: 

 A thesis will be prepared with complete taxonomic account of Stellaria L. of Nepal. 

 Nomenclatural changes of taxa will be updated. 

 It will be helpful in the context of biodiversity status and conservation management. 

 The study will help in the Flora writing, identification and enumeration of the species of 

the country. 

 It will probably contribute to Flora of Nepal. 

 From this work herbarium specimens will be increased in KATH, TUCH and DPR. 

 This work has expected to publish paper at least one paper in peer review journal.  
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