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TAXONOMIC STUDY OF GENUS DIDYMOCARPUS WALL. OF NEPAL 

1. INTRODUCTION 

1.1.Background 

1.1.1The Family Gesneriaceae 
The order Lamiales in APG IV comes under the clade Euasterid I which consist of 24/25 families, 1059 genera 

and 23,755 species (APG IV, 2016). Among them family Gesneriaceae is one of them which was first 

recognized by Jussieu (1806, quoting Richard), but was formally much later by De Candolle.  

1.1.2 The Genus Didymocarpus Wall. 

The Didymocarpus belongs to family Gesneriaceae and typical tribe Didymocarpeae. The geographically it 

ranges from NW India eastwards through Nepal, Bhutan, NE India, Myanmar (Burma) and S China and South 

to Vietnam, Thailand, Malay Peninsula (Weber et al., 2000).It is represented by 70 species worldwide (APG 

IV, 2016), an erect herbs having opposite, alternate, whorled or crowded leaves with inflorescence of axillary 

cyme, sub-umbel. 

1.1.3Economic Importance 

Although economic importance of the Gesneriaceae is little known there are some ethnic uses. Decoctions of 

leaves of some species of Didymocarpus (D. albicalyx, D. andersoni, etc.) are used as diuretic agent in 

treatment of urine retention. (Mukherjee et al., 2008).  Similarly D. aromaticus used as aromatic ate whereas 

D. pedicellatus is used to treat kidney stone by Magar community of Buxa Duar, West Bengal.  

2. LITERATURE REVIEW 

Wallich (1819) was the first person to describe the genus Didymocarpus. In 1891 Wallich’s new genus 

Didymocarpus was first published in a note by Hamilton, being a substance of a letter including latin diagnosis 

of Didymocarpus from Wallich. In 1990, Wang et al. examined 31 species and 3 varieties of Didymocarpus 

in China and split these species into two sections: sec. Didymocarpus and sec. Heteroboea Benth. Through 

the description of some new species (Wang et al., 1998, Went et al., 2013, Li and Li, 2015, Li and Wang, 

2015). Didymocarpus includes at least 33 species and 4 varieties in China. Weber and Burtt (1998) suggested 

that Didymocarpus should include Gyrocheilos W.T. Wang, but thus excluded sect. Heteroboea from 

Didymocarpus and transferred it to the genus Henckelia Spring. Flora of Indica volume 1 (Hooker and 

Thomson, 1855), An Enumeration of Flowering Plants of Nepal by Hara et al. (Hara, et. al., 1982) have 

described 8 species and 12  species of Didymocarpus respectively. Flora of Kathmandu valley has described 

4 species of Didymocarpus whereas Press et al., 2000 listed 12 species of Didymocarpus from Nepal. Flora 

of Bhutan (Grierson & Long, 2001) and Flora of China Didymocarpus (Zhengyi and Raven, 2000) have recorded 

36 and 180 species of Didymocarpus respectively. Flowering Plants of Nepal: An Introduction has described 12 

species of Didymocarpus (Rajbhandary et al., 2017) 

1.1 RESEARCH QUESTIONS 

1. What is the present status and distribution pattern of the species belonging to genus     Didymocarpus Wall. 

in Nepal? 

2. What are the differences between the morphological and gross morphological characters among the species 

belonging to the genus Didymocarpus in Nepal? 

1.4 JUSTIFICATION OF THE STUDY/RATIONALE 
Revision involves the complete taxonomic treatment of certain groups or taxa. It is crucial for the correct 

identification and nomenclature of taxa in different levels and updating their recent change according to the 

global use. Generic delimitation in Gesneriaceae is often difficult due to large overlaps in characters between 

genera (Burtt, 1963, 1977). The delimitation of Chirita and Didymocarpus is somewhat problematic (Zhengyi 

and Raven, 2000). Many of generic synonym ad many of proposed taxa have been defined on the basis of few 

variable characters. Many studies have been based in inadequate collection and provide limited information on 

the variation within and between natural populations. There is no detail comprehensive and compiled information 

on genus Didymocarpus at a place. The present study attempts to make a detail taxonomic study on the genus 

Didymocarpus found in Nepal based on morphological, anatomical, and palynological details as well as its 

distribution pattern and status along the different range of elevation. This study will also help to update several 

valid nomenclature changes made by several taxonomists around the world and can be helpful in Flora writing, 

identification and enumeration of the species of the country. It will help to conserve the biodiversity and related 

issues of conservation. 

1.5 OBJECTIVES  
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 The broad objective of the study is the taxonomic study of the Genus Didymocarpus Wall.  Of Nepal.  

The specific objectives are:-  

 To analyze the taxonomic composition of the genus Didymocarpus Wall. of Nepal based on the study 

of the macro-morphological and micro-morphological (anatomical and palynological) characters. 

 To figure out the distribution pattern of the species based on the deposited herbarium in different 

herbaria and also upon the collected specimen. 

2. MATERIALS AND METHODS 

2.1 Study Area 

The genus Didymocarpus has 12 species found in Nepal which distributed from altitude of 500 to 3200m. 

Thus, my field visit will mainly be concerned from tropical to temperate region of the Nepal.   

 
Fig1. Map of Nepal showing physiographic division 

2.1 Taxonomic study 

2.1.1 Protologue and Literature Review 

For the nomenclatural accuracy, protologue and literature will be reviewed which will help to clarify the major 

taxonomic problems within the group. The flora of different countries will be reviewed.  

2.1.2 Literature based Character Matrix 
The character matrix will be prepared after reviewing the protologue texts and different literatures. It helps to 

distinguish the characters of the taxon as well as to separate the herbarium specimen into different groups 

according to the obtained characters. It substantially increases the confidence and accuracy of our study and 

also gives the idea of modern systematic study (Rajbhandary, 2015). 

2.1.3 Plant Collection and Preparation of Herbarium Specimens 

The fresh as well as herbarium specimens deposited at TUCH and KATH will be examined and proper 

photographs will be taken during the study.  Multiple number of characters from both vegetative and 

reproductive parts will be observed. Plant specimens will be collected from different parts of the country by 

using necessary tools. Only perfect, disease free and fully mature plant specimens at the stage of flowering and 

fruiting will be collected with the photograph of its habit and associated habitat before collection.  

2.1.4 Species Identification  
The identification of species will be done by consulting standard literatures like Flora of Kathmandu Valley, 

Flora of Bhutan, Flora of China etc. Species will also be identified with the help of the experts along with the 

identification keys published on the printed or the online version e.g. Identification of flowering plant families 

by J. Cullen etc. It will also be done by comparing with the standard herbarium specimens deposited at KATH 

and TUCH.  

2.1.5 Morphological Study 

The characters including both vegetative and reproductive characters will be studied by using Compound 

microscope, stereomicroscope and dissecting microscope as per the requirement.  The dissected plant parts 

will be kept on a small paper envelope and will be attached on sheet of the same herbarium specimens. 

2.1.6 Anatomical Study 

Anatomical study supports in the verification and identification of the taxa in revision. Anatomical study 

will be based on personal collection as well as herbarium specimens deposited at TUCH. Basically, the 

anatomical features including the root anatomy, stem anatomy and leaf anatomy (stomata, epidermal surface 

and trichome) will be studied and also the proper photographs will be taken. 

2.1.7 Palynological study 
Palynology (Gr. palynos, dust or flour) is the study of spores and pollen grains. Shape, size, polarity, aperture 

and ornamentation will be studied and the photographs will be taken. 
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2.1.8 Cytological study 

Chromosomes characters are also very much important in modern taxonomic study for elucidation of 

taxonomic problems (Naik, 1984). Hence number, shape & size of chromosomes, and chromosome 

banding pattern will be studied. 

2.1.9 Illustrations 

Free hand illustrations of both vegetative and floral parts will be prepared based on the herbarium specimens 

studied and photographs will be taken.  

2.1.10 Construction of Identification Keys 

Artificial keys based on observed characters will be prepared for the easy identification of species which will 

be arranged on ‘Bracketed’ Format. 

2.1.11 Cluster analysis 

The overall gross morphological, anatomical, and palynological characters will be used in cluster analysis, 

including both qualitative and quantitative characters to find the similarity among the species. All the selected 

characters will be given equal importance and dendrogram for all the species of Didymocarpus Wall. found 

in Nepal will be prepared. 

3. EXPECTED OUTCOMES 

Following outcomes are expected after the completion of proposed work: 

 A comprehensive listing and documentation of species of Didymocarpus Wall. found in Nepal. 

 The detail morphological, anatomical and palynological characters of the different species of genus 

Didymocarpus will be assessed. 

 For all the species of the genus Didymocarpus -a detail taxonomic treatment will be generated along 

with artificial keys. 

 The overall information on distribution pattern, habitat, ecology and economic importance along with 

conservation status will be known. 

 It will probably contribute to the flora project of Nepal. 

 It will help to protect the genetic resources of plant. 

4. ETHICAL ISSUES AND SAFTEY MEASURES 

 The resources of department and laboratory equipment will be used very much carefully.  

 All formal and informal rules and regulation of university, department, government and society will be 

followed obediently.  

 The plant specimens will be collected only in required numbers by following the ethics of collection. 
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