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ABSTRACT

Rhynchostylis retusa, a monopodial orchid is important for both its medicinal
and economic values. Different parts like shoot, leaf and root were used as
explants for micropropagation of Rhynchostylis retusa. The explants were
cultured in Vacin and Went (VW), Knudson C and Nitsch media supplemented
with sucrose (20 g L-1) and growth regulators, viz., NAA (0.1 mgL1), BAP (1.0
mgL1) and Kinetin, Kn (0.4-1.0 mgL-1) in different concentrations and
combinations. Green protocorm-like bodies (PLBs) and calli which later
differentiated into plantlets were induced from shoot-tip, leaf and root-tip
explants using VW medium supplemented with NAA (0.1 mgL-1) along with
either Kinetin (1.0 mgL1) or BAP (1.0 mgL-1). Maximum survival as well as
differentiation was obtained from shoot-tip explants. Further growth and
development of PLBs into plantlets were achieved when cultured in VW
medium with gradual removal of NAA and reduction of Kinetin and BAP
concentrations. Transplantation in community pots could be done when the
plantlets were 3.0-3.5 cm. These results suggest a methodology for in vitro
mass propagation of Rhynchostylis retusa.

Keywords: Micropropagation, Rhynchostylis retusa, PLBs (Protocorm-like
bodies), in vitro, plantlets

INTRODUCTION

Orchid represents one of the highly evolved families among the monocotyled-
ons with a 600-800 genera and 25,000 - 35,000 species. The flowers are most
beautiful and have long shelf life which fetches an attractive price in the inter-
national markets. Among these, Rhynchostylis retusa is a promising orchid as
it has both medicinal and economic value. Akhter et al. 2017 reported that
Rhynchostylis retusa have been used by the tribal communities of different
parts of south east Bangladesh for treatment of paralysis, rheumatism, piles,
irregular menstruation, heavy menstruation, painful menstruation, fracture,
fever, allergy and inflammation. The roots of Rhynchostylis retusa are also
used in treatment of malarial fever (Tiwari et al. 2012; Radhika and Murthy,
2013). The juice derived from the roots is also applied to cuts and wounds
and dried flowers are used as insect repellent (Subedi et al. 2013).
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Fig. 1: Rhynchostylis retusa in natural habitat

Though it has medicinal importance, but the ornamental
usage outweighs its medicinal ones. Nowaday, the
propagation of orchids through tissue culture could
splendidly provide the increasing demands of orchids.
Various tissue culture methods have been widely
employed in the clonal propagation of orchids
(Murashige 1974, Goh 1989). Shoo-tip and auxillary bud
are mostly used explants but in case of monopodial
orchids, excision of these explants often results in
sacrificing the other plants. Previously many attempts
have been made to use alternative explants but the
success of these explants in other monopodial orchids
are limited to a few, for example, plantlet leaves in
Aranda (Goh et al. 1990), young leaves of mature
Renantanda (Goh and Tan 1982), floral buds in Mokara
(Lim Ho et al 1986), Vanda root and leaf segment in
Rhynchostylis retusa (Vij et al 1984, 1987),
inflorescence-tip explant in hybrid orchid Aranda
‘Deborah’ (Goh and Wang 1990) and shoot-tips of flower
stalk buds in Phalaenopsis and Doritaenopsis (Tokuhara
and Masahiro 1993). The present paper describes the
successful micropropagation of Rhynchostylis retusa
using different explants like shoot-tip, leaf and root-tip
from in vitro raised seedlings.

METHODOLOGY

Fourteen week-old plantlets raised aseptically from 60-
80 day-old immature embryos of Rhynchostylis retusa
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were used for taking different explants, viz., shoot-tip,
leaf and root-tip. The size of the explants ranges in size
from 0.5-1.0 cm in length. Three explants each of shoot-
tip, leaf and root-tip were cultured in Vacin and Went
(VW), Knudson C and Nitsch media. All these media
were enriched with sucrose (20 g L) and growth
regulators, viz., NAA (0.1 mgL1), BAP (1.0 mgL1) and
Kinetin, Kn (0.4-1.0 mgL!) were added singly or in
combination. Subculturing of all the cultures were done
of 30 days.
multiplication of PLBs and calli were done in VW
medium supplemented with NAA (0.1 mgL-1) along with
either Kinetin (1.0 mgL1) or BAP (1.0 mgL1). All the
media were adjusted to pH 5.2 before autoclaving at 15
lbs inch-2 for 20 min. All the cultures were kept at 4°C in
the dark for 48 hr and thereafter, maintained in a
culture room at 25+1°C under a photoperiod of 14 hr
light. Light of approximately 3000 lux were supplied by
the fluorescencent tubes. The experiment was repeated
thrice and each treatment consisted of atleast 3
explants.

at an interval Further culture for

RESULTS

The different basal media seem to have an effect on the
response of the different explants cultured in all the
media tested. The explants remained green for about 20
days then became brown and dried up except those
cultured in VW medium. As VW is found to be the most

suitable medium among those tested, further
experiments are done with VW medium only. Different
explants exhibit different responses when the

combinations and concentrations of growth regulators
administered are varied (Table 1).

Shoot explants show maximum response while response
is least in root explants. Response rate of leaf explants
are also less than fifty percent. The response of shoot,
leaf and root explants are either as direct development
of protocorm-like bodies (PLBs) or induction of callus.
The differential response of these explants in VW
medium with different hormone combinations and
concentrations are given in Tables 2-4. Shoot explants
respond after 2 weeks while leaf explants remain
unchanged for 4 weeks. Root explants take the longest
time in their response and remain unchanged for as long
as 6-10 weeks. The shoot and leaf explants swell while
still green in colour, in the areas of the contact with the
medium.
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PLBs are developed from the swollen areas. In shoot
explants, PLBs developed in all the hormone
concentrations and combinations tested with the
maximum being in VW medium supplemented with NAA
(0.1 mgL1) and Kn (1.0 mgL1). PLB formation is
minimum when NAA (0.1 mgL1) is added along with

BAP (2.0 mgL-1). In leaf explants, PLBs are induced only
in VW medium containing NAA (0.1 mgL1) along with
Kn (1.0 mgL1) or BAP (0.1 mgL-1) but percentage is very
low (16%) in comparison with shoot explants. Least PLB
induction occurs in case of root explants and only in VW
medium containing Kn (1.0 mgL1).

Table 1: Response of different explants of Rhynchostylis retusa in VW medium supplemented with different

hormones viz., NAA, Kn and BAP.

Hormones (mgL1) Response of explants (%)

NAA Kn BAP Shoot Leaf Root
0.1 1.0 - 90.00 28.00 -
0.1 2.0 - 80.00 - -

- 1.0 - 90.90 - 10.00

- 0.8 - 76.19 - -

- 0.4 - 15.38 - -
0.1 - 1.0 82.61 41.67 -
0.1 - 2.0 20.83 - 13.63

Table 2: Effect of NAA, Kn and BAP supplemented in VW medium on the callus induction and PLB formation of shoot-
tip explants of Rhynchostylis retusa after 8 weeks of culture.

Hormones (mgL1) Callus induction (%) PLB
NAA Kn BAP Formation(%)

0.1 1.0 - 40.00 50.00
0.1 2.0 - 25.00 25.00
- 1.0 - 54.54 54.54
- 0.8 - 47.61 47.61

- 0.4 - - -
0.1 - 1.0 47.83 47.83
0.1 - 2.0 8.33 8.33

Table 3: Effect of NAA, Kn and BAP on callus induction and PLB formation in leaf explants of Rhynchostylis retusa

with VW as basal medium.

Hormones(mgL1) Callus induction (%) PLB formation (%)
NAA Kn BAP

0.1 1.0 - 12 16
0.1 2.0 - - -

- 1.0 - - -

- 0.8 - - -

- 0.4 - - -
0.1 - 1.0 25 16.67
0.1 - 2.0 - -

Table 4: Response of root-tip explants of Rhynchostylis retusa in VW medium supplemented with growth regulators.

Hormones(mgL-1) Callus induction | PLB formation Weeks before
NAA Kn BAP (%) (%) browning
0.1 1.0 - - - 8
0.1 2.0 - - - 6
- 1.0 - - 10 6
- 0.8 - - - 10
- 0.4 - - - 8
0.1 - 1.0 - - 9
0.1 - 2.0 13.63 - 6
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Fig. 2: (2a) Induction of callus from leaf; (2b) developmen

All explants which do not form PLBs turn brown and
calli are induced from the brown explants. Callus
formation of shoot explants occur in varying frequencies
in all hormone concentrations and combinations tested.
Leaf explants induced callus only in NAA (0.1 mgL-1) and
BAP (1.0 mgL1) or Kn (1.0 mgL!) containing medium
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t of PLBs and plantlets from callus;
(2c) plantlet development with appearance of leaf and root; (2d) regenerated plantlet of orchid under multiplication;
(2e) transplanted seeding of Rhynchostylis retusa

(Fig: 2a) while root explants form callus in medium with
NAA (0.1 mgL-1) and BAP (2.0 mgL-1). Calli are fragile
and white in colour in the initial stage of induction.
Later, after 2-3 subcultures, calli turn creamish and
PLBs are induced from the superficial portion of the
cream-coloured calli (Fig: 2b). Calli growth is very slow
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in root explants when compared with those derived
from shoot and leaf explants. Calli production is more in
explants taken from 14 week-old plantlets when
compared with explants from 16 week-old plantlets.
When the PLBs derived directly or differentiated from
calli induced from all the three explants are subcultured,
continuous production of PLBs are obtained for more
than one year. The older and upper portion of the
clusters of PLBs first developed into plantlets and new
PLBs are induced from the basal portion (Fig: 2c). The
developing plantlets in hormone
containing medium for 7-8 passages turn brown and the
medium also become blacken. Growth of plantlets in
such condition is slow but is enhanced when NAA and
Kn or BAP are reduced sequentially at every subculture
and finally transfer to hormone-free medium. Roots are
developed when the shoots attained 1.5-2.0 cm in height
in hormone free medium (Fig: 2d). The plantlets 3.0-3.5
cm in height thus produced survive when transplanted
to pots containing a mixture of charcoal and brick pieces
with Sphagnum moss (Fig: 2e).

while growing

DISCUSSION

The results showed that VW medium was superior to
the other media cultured. Reports on in vitro clonal
propagation of any Rhynchostylis sp. is limited
(Vajrabhaya and Vajrabhaya, 1970, Vij et al. 1984, Sood
and Vij 1986, Bui et al 1999, Kumar et al. 2003). This
experiment showed that the different explants had
differential regenerative potentials. The shoot bud
explants showed the highest rate of regeneration similar
to as recorded in case of Vanda (Valmayor et al.1986)
using NAA and BAP. The explants formed PLBs which
corresponded developmentally to one of the embryonal
stages in orchid seed germination as well as callus which
later differentiated into plantlets. The responses as well
as the regenerative potential were even more in leaf
explants than the root explants which showed least
response. Formation of callus was also reported earlier
in the leaf and root segment culture of Rhynchostylis
retusa (Vij.1984, Sood et al. 1986, Kumar et al. 2003,
Parab et al.2012). The age of the explants and different
concentration of plant growth regulator seemed to have
an effect on the growth of the explants and calli
differentiation (Dhar and Joshi 2005; Zhang et al. 2017).
The relationship between brown exudation and
browning of the plantlets while culturing continuously
in hormone containing medium could not be defined.
The brown exudation in the medium was less and
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browning of plantlet could be avoided when transferred
to medium with reduced hormone concentration and
then hormone-free medium. This rapid and continuous
production of plantlets from different explants
particularly, shoot-bud could be used as a means of
propagation of this rare orchid. Calli growth is very slow
in root explants when compared with those derived
from shoot and leaf explants. The use of other explants
like leaf and root for micropropagation could also be
increased and should be applicable to other cultivars of
Rhynchostylis also.

CONCLUSION

Rhynchostylis retusa is an orchid which has medicinal
properties as well as economic value. But, lack of proper
cultivation practices, destruction of plant habitats and
illegal and indiscriminate collection of plants from
natural habitats pose a great threat to many medicinal
(Devendra et al. 2011; Bhattacharjee et al. 2014). Thus,
micropropagation offers
effective in vitro conservation and mass propagation of
Rhynchostylis retusa .

an alternate method for
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