
 

Journal of Horticultural Research 2014, vol. 22(2): 47-52 

DOI: 10.2478/johr-2014-0021 

_______________________________________________________________________________________________________ 

 

 

*Corresponding authors: 

e-mail: 1 jaimetex@yahoo.com; 2 acharya.kamal@gmail.com 

IN VITRO PROPAGATION OF NEPALESE ORCHIDS: A REVIEW 
 

Jaime A. Teixeira da SILVA1*, Kamal P. ACHARYA2* 
1 P. O. Box 7, Miki-cho post office, Ikenobe 3011-2, Kagawa-ken, 761-0799, Japan 

2 Department of Biology, Norwegian University of Science and Technology, 7491, Trondheim, Norway 

Received: May 23, 2014; Accepted: August 17, 2014 

 

 

ABSTRACT 

Nepalese orchids are made up of 458 taxa. Despite a ban on the collection and trade of all orchid 

species in Nepal, numerous anthropogenic factors are leading to the rapid loss of natural stands of 

germplasm. Biotechnology, specifically in vitro propagation, may be the only viable solution for preserving 

and reintroducing endangered germplasm back into the wild. Despite the large germplasm base, only tissue 

culture studies have been conducted, and most have focused almost exclusively on in vitro seed germination, 

the bulk of which have been conducted in the past few years. No other biotechnological advances have yet 

been made. This brief review provides a short synopsis of the advances made thus far in the in vitro prop-

agation of Nepalese orchids. 
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The use of tissue culture for Nepalese orchids 

The Orchidaceae has an estimated 870 de-

scribed genera and in excess of 25 000 species 

(Dressler 1993; Swarts & Dixon 2009). An esti-

mated 458 taxa of orchids are found in Nepal 

(Rokaya et al. 2013), “including 104 genera, 437 

species, 16 varieties, 3 subspecies and 2 forma and 

18 endemic species.” Such detailed checklists are 

important to ensure that a solid botanical base of in-

formation exists to develop a structured biotechno-

logical and preservation programme. Such a pro-

gramme would involve the use of tissue culture to 

preserve and multiply rare germplasm, genetic 

transformation and molecular breeding to improve 

weak germplasm by introducing novel or strength-

ening characters, and traditional to obtain progeny 

with introduced characters. Wild Nepalese orchids 

are popularly known by their vernacular names: 

Sunakhari, Sungava, Jiwanti, Bankera, Thur or 

Thurjo. Orchids in Nepal have ornamental and me-

dicinal uses (Acharya & Rokaya 2010; Pant 2013; 

Pant & Raskoti 2013; Subedi et al. 2013). Pant and 

Raskoti (2013) indicated that 90 orchid genera from 

Nepal have medicinal value. 

Most orchids in Nepal are under threat due to 

overexploitation, illegal trade, habitat loss, defor-

estation and other anthropogenic-induced stresses 

(White & Sharma 2000; Rajbhandari & Bhattarai 

2001; Bajracharya & Shakya 2002; Acharya et al. 

2011; Rokaya et al. 2013). The Nepal Forest Act 

(1993), Forest Regulations (1995) and its amend-

ment (2001) ban orchids from being collected and 

traded. Furthermore, Nepal has been a member na-

tion of The Convention on International Trade in 

Endangered Species of Wild Fauna and Flora (CITES) 

since 1975 (http://www.cites.org/eng/disc/parties/al-

phabet.php) and there is ban on collection and trade of 

all species of orchids which are included in CITES 

Appendix II. However, these laws, regulations and 

policies are not effectively implemented since col-

lection and trade are widely reported without re-

striction, sometimes even sold in open markets of 

Kathmandu for medicinal use (Acharya & Rokaya 

2005). Contrary to these laws are regulations, such 

as a bill recently passed by The Government of Ne-

pal on 7th March 2013, which permit the collection 

of wild orchids for sale and commercial cultivation 

(MOFSC 2013). 
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To meet the demand for various uses and to 

protect endangered Nepalese orchid species, new 

technologies need to be developed for mass propa-

gation. Biotechnology, including tissue culture, is 

an essential tool for the preservation of rare or en-

dangered Nepalese orchids with ornamental and 

medicinal value, and improve their characteristics 

(Acharya & Rokaya 2010; Pant 2013, 2014). How-

ever, very few studies, outlined herein, have been 

carried out in this field in Nepal, and most studies 

have been published in local or relatively unknown 

journals. The aim of this review is to provide an 

overview of the biotechnological techniques used to 

grow and/or preserve Nepalese orchids and to pro-

vide some future perspectives. 

Conclusions and future vision for Nepalese or-

chid biotechnology 

The use of tissue culture for the preservation of 

Nepalese orchid germplasm has a very recent his-

tory, which began in 1988 but intensified after 2009. 

Table 1 indicates that tissue culture has been applied 

to 15 species (in 7 genera), about 3% of the total of 

437 species of Nepalese orchids. Unlike orchids 

from other locations around the world, including 

neighbouring India, which already have a rich his-

tory of tissue culture and other biotechnological ap-

plications (Hossain et al. 2012; Teixeira da Silva 

2013), the application of tissue culture to better un-

derstanding Nepalese orchids, and preserving or 

commercializing them, remains relatively unex-

plored. Table 1 reveals that most studies to date 

have dealt with in vitro seed germination and seed-

ling production often followed by micropropagation 

initiated with a seedling explant. Almost all of the 

studies involve a sterilization procedure for the 

green pods or capsules and culture on Murashige 

and Skoog (1962) – MS basal medium in the light. 

Subsequent development of the protocorms and the 

induction of protocorm-like bodies in the presence 

of plant growth regulators characterize most of the 

studies listed in Table 1. Applied aspects such as 

synthetic seed technology for cryopreservation 

(Sharma et al. 2013), genetic transformation 

(Teixeira da Silva et al. 2011), the use of thin cell 

layers (Teixeira da Silva 2013) and in vitro flower-

ing (Teixeira da Silva et al. 2014) are all aspects that 

are unexplored and that would enrich the focus 

given to this group of as yet poorly understood or-

chids desperately in need of conservation. The gov-

ernment institution, The Department of Plant Re-

sources (DPR) under Ministry of Forest and Soil 

Conservation (MOFSC) in coordination with the 

Central Department of Botany (CDB), Tribhuvan 

University, have initiated tissue culture of native or-

chids (KP Acharya, personal observation). However, 

this type of program needs to be implemented on 

a larger scale in order to cover the wide germplasm 

base that is under threat. 
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