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ABSTRACT:
Dendrobium species is currently one of the most studied species, achieving the best results under in vitro cultures.

A simple and efficient protocol was developed for medicinally important Dendrobium nobile using protocorms produced
by seed germination as explant sources. Seeds were cultured on three different media (as basal medium) with addition of
alpha-napthalene-acetic acid (NAA), 6-benzylaminopurine (BAP) singly or in combinations; and 25% coconut water,
under continuous illumination at 20±2̊C. This paper follows in vitro germination of Dendrobium nobile on Murashige-
Skoog medium, orchid maintenance medium (OMM) and vacin & went medium supplemented with hormones for the
purpose of obtaining a large quantity of healthy plantlets in a short period of time. The germination rate was 85% under
16/8 hrs (light/dark) photoperiod. Promoted plantlets well differentiated at the frequency of 60-99% when cultured on
half strength OMM, supplemented with 10% coconut water in addition with 1-5 mg L-1 6-benzylaminopurine (BAP) and 1
mg L-1alpha-naphthalene-acetic acid (NAA).
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INTRODUCTION
Orchids comprise a unique group of plants and their flowers are most enchanting and exquisite creation of
nature. The orchid flowers are known for their long lasting and elegant flowers which obtain a very high price
multibillion dollar in the floriculture market. Orchids belonging to family orchidaceae are the largest and most
diverse family of the flowering plants, consisting of approximately 35,000 species under 800 genera (Singh
et.al 2007) or 750 genera and 18000 species (Heywood, 1993) or 788 genera and 18500 species (Mabberley,
1998) constituting second largest family of flowering plants in the world. There are about 70 species of Indian
orchids that have been used in breeding programs for producing hybrids in and outside the country for
example Dendrobium nobile Lindl., an Indian orchid species is extensively used in hybridizing over 77
hybrids registered so far in which it was parent. It is also valued in traditional Chinese medicine. It is used to
nourish and stimulate the stomach. A tea or a tonic is made from the stems and other Dendrobium species and
is taken for illness such as fever, sunstroke and excessive perspiration and for promoting the production of
body fluid (Perry, L.M. & Metzger, J., 1980).

In general, orchids are propagated by seed, division of clumps or rhizomes, cuttings, separation of offshoots
and keikis produced from the stem or pseudobulb. The major constraints in its conventional propagation are
slow in clonal multiplication and in provision of insufficient clones within a short edge (Martin and
Madassary 2006). Hence in vitro propagation is used as an alternative option for rapid mass multiplication of
the valuable varieties like D. nobile. Moreover, it has been progressed well during last decades and preferably
used in recent years in developed countries. In vitro propagation of Dendrobium nobile is successfully carried
out through the use of appropriate plant medium and growth regulators (Aktar et al., 2008). Basically, D.
nobile is of Asian origin, found throughout tropical and subtropical Asia, as far east as the Fiji Islands and
Southern Australia (Huber, 1994).The orchid species used in the present experiment, Dendrobium nobile
Lindl., is an epiphyte of Darjeeling hills widely used  by the traditional therapeutic practioners due to its
medicinal properties. Thus in the present paper, attempt has been intended toward media optimization for in
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vitro propagation of medicinally important orchid Dendrobium nobile so as to conserve and to avoid depletion
from the local area.

MATERIAL AND METHODS
Material used: The source of explant was the seed pod or an undehised fruit of Dendrobium nobile collected
from the natural habitat without damaging the mother plant on the basis of flowering and fruiting calendar.
The area of collection was batasia, Darjeeling (Latitude 26˚31′ - 27˚13′ N, Longitude 87˚59′ - 88˚53′ E). The
length of the seed pod was 9 cm and breadth 3cm.

Sterilization of the explant: Pods were collected and brought to the laboratory, which first washed with
running tap water and followed by washing with 5%Tween twenty for 15 mins to remove any remaining
impurities from the surface, then subsequently rinsed with distilled water until the forth is totally washed
away. Further, the pods were taken to the laminar air flow and on that table once again it was surface
sterilized by freshly prepared 0.1% mercuric chloride solution for 10 minutes with occasional agitation and
was subsequently rinsed three times with autoclaved distilled water, 5 seconds at a time; thus followed by
inoculation.

Inoculation: After surface sterilization, the explants were taken in a sterile petridish containing filter paper to
soak the surface water. The capsules were cut longitudinally with the help of sterilized surgical blade and
forceps. Mass of tiny seeds was inoculated on the slant surface of the desired media in the culture tubes and
flasks.

Growth medium: As a basal medium 8% agar solidified three different medium has been used, i.e., Murashige
& Skoog medium (Murashige and Skoog, 1962), Orchid Maintenance Medium and Vacin & Went medium
with an addition of α-Naphthalene acetic acid (NAA) and 6-Benzylaminopurine (BAP) in different
concentrations, resulting in different growth medium variations. The pH value of the nutrient medium was
adjusted to 5.0.

Culture vessels: The vessels used were culture tubes and Erlenmeyer flask, in which about 10 ml and 20 ml of
growth medium was introduced respectively. After that they were sealed with parafilm.

Culture conditions: The seeds are placed on a solidified medium establishing a good contact between seeds
and the medium with even distribution. The seeds are not totally buried in the medium in order to prevent
death from improper gas exchange.

Growing conditions: The incubation of cultures was made in the growth room where continuous illumination
with artificial light was provided with fluorescent tubes. The room temperature was maintained at 20±2̊C and
a relative humidity of 70%. The photoperiod was set to be at 16 hours of light and 8 hours dark phase.

RESULTS AND DISCUSSION
The culture conditions under which the explants, seeds, PLBs and callus masses are maintained can determine
the success and failure of culture and further affects the growth and development of the in vitro plantlets.
Tissue culture techniques are ultimately an effective solution for the mass multiplication of D. nobile in a
short time duration (Malabadi et al., 2005).  Nayak et al. (2002) used zeatin riboside (ZR), N6- benzyladenine
(BA) and kinetin (Kin) to induce shoot proliferation. Similarly, Malabadi et al. (2005) presented an idea for
mass multiplication of D. nobile by using different concentrations (11 to 15 μM g/l) of triacontanol. Aktar et
al. (2008) supplemented ½ MS and KC medium with banana pulp to compare their effects on the growth of D.
nobile.

The present investigation deals with initiation of germination and developmental biology from medicinally
important orchid, Dendrobium nobile seed pod. A systematic investigation was undertaken for initiation of
germination and growth of seeds in different nutrient media. Three different nutrient media, i.e., Orchid
maintenance medium, Murashige & Skoog and Vacin & Went added with the growth regulators 1mg/L NAA,
25% coconut water and four different concentrations of BAP. Percent germination of seeds was calculated and
was noted as in Table-I.
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After 48 days of seed inoculation, the first sign of germination was evident (Fig.1) in Orchid maintenance
medium. Spherule stage (Fig.2), Protocorm Like Bodies (Fig.3), and healthy plantlets (Fig.4) were formed
after 59 days, 81 days and 120 days respectively. It was observed that 85% germination could occur in Orchid
maintenance medium combined with 4mg/L NAA and 25% coconut water.

The same combination of growth regulators when added with Murashige & Skoog medium it was
noted that swelling of the seeds occurred after 59 days. Subsequent development of PLBs happened after 75
days and the plantlets formed after 133 days.  Total seed germination was 63%. However, in case of Vacin &
Went medium the response of germination, PLB formation and plantlet formation was recorded after 89 days,
102 days and 214 days respectively.  Only 29% plantlets were formed but the plantlets were not suitable for
further micropropagation.

Micropropagation was carried out from the plantlets grown through seed culture in Orchid
maintenance medium (half strength) combined with 1mg/L NAA, 10% coconut water and five different
concentrations of BAP. The best composition for the regeneration of the plantlets (Fig.5&6), was found to be
1mg/L NAA, 10% CW and 5mg/L BAP where the 99% regenerated plantlets could survive very easily after
hardening. The results have been tabulated in Table-II.

It was clear from the observations of the results that 5mg/L was the highest concentration of BAP which
produced the plantlets with high vitality and existence potential for hardening. Ever since the development of
a method for asymbiotic germination of orchid seeds by Knudson (1922), the techniques have been used
routinely for large scale propagation of a number of orchid species and their hybrids (Arditti and Earnst, 1984;
Buyun et al., 2004; Shimura and Koda, 2005; Yamazaki and Miyoshi, 2006; Stewart and Kane, 2006) but a
very few studies critically investigated the peculiarities of seed germination and protocorm development.
Keeping in mind, the present research programme was under taken with a view to i) develop efficient protocol
for in vitro asymbiotic germination of seeds, ii) study the effects of plant growth regulators in Dendrobium
nobile.

Table I: Percent germination of seeds:

Basal media

with NAA & CW

Concentration of
BAP

mg/L

Percent
germination of

seeds

OMM

+

1mg/LNAA

+

25% CW

1.0 59%

2.0 71%

3.0 84%

4.0 85%

Murashige & Skoog

+

1mg/LNAA

+

25% CW

1.0 45%

2.0 47%

3.0 65%

4.0 63%

Vacin & Went

+

1mg/LNAA

+

25% CW

1.0 No growth

2.0 No growth

3.0 15%

4.0 29%

OMM=Orchid maintenance medium; NAA=-Naphthalene acetic acid;

CW= coconut water; BAP= 6 Benzyl animo purine
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Table II: Percent of regenerated plantlets in (half strength) OMM

Basal media BAP
mg/L

Percent

germination

OMM (half strength)+1mg/L

NAA+ 10%CW

1.0 60%

OMM (half strength)+1mg/LNAA+ 10%CW 2.0 72%

OMM (half strength)+ 1mg/L

NAA+10%CW

3.0 88%

OMM (half strength)+1mg/LNAA+ 10%CW 4.0 98%

OMM (half strength)+1mg/L NAA+10%
CW

5.0 99%

OMM=Orchid maintenance medium; NAA=-Naphthalene acetic acid

CW= coconut water; BAP= 6 Benzyl animo purine

Fig.1: First sign of germination,

Fig.2: Spherule stage, Fig.3: PLBs, Fig.4: Growing plantlets.
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Fig.5 &6: In vitro regenerated plantlets of D.nobile.
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