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Abstract: The present study, mature seeds were obtained from undehised green pod of Vanda testacea, a
highly medicinal valuable, ornamental, epiphytic forest orchid can be germinated asymbiotically in vitro for
rapid propagation. The Half strength Murashige and Skoog Basal medium was found most suitable ( 90%) than
Knudson C medium and Vacin and Went medium. After protocorm like bodies developed from the germinated
seed the PLBs were transferred to HMS medium supplemented with different growth Hormone. The HMS
medium supplemented with 0.20 mgl . Thidiazuron (TDZ) proved better for rapid and mass multiplication of1

plantlets. After that the plantlets were  transferred to auxin supplemented HMS medium for root induction. High
frequency of roots was observed in the medium fortified with 0.2 mgl  Indole butyric acid (IBA). Then, rooted1

plantlets were transferred to a decomposed paper disposal cup containing charcoal, vermicompost and
brickgravals (1:1:1) used for successful hardening. The protocol as developed in the present study was through
adjusting and determining the optimum concentrations and combinations of plant growth regulators, organic
supplements and other medium adjuncts. The protocol is reproducible and would be utilized in high frequency
regeneration of highly medicinal value orchid Vanda testacea for commercial as well as conservation aspects.

Key words: In vitro seed germination  Protocorm-like bodies  Orchid  Vanda testacea

Abbreviations: KnC – Knudson C medium  HMS – Half strength Murashige and Skoog medium  VW - Vacin
and Went medium  TDZ – Thidiazuron  IBA - Indole 3- butyric acid  BAP- 6-Bezylamino purine  KIN - 6-
fufuryl amino purine  NAA - Napthalene acetic acid  B-Basal medium  CW-Coconut Water  P-Peptone

INTRODUCTION terrestrial. Orchid seeds are extremely small, usually

Orchids are the most exquisite and wondrous plants around 1,300 – 4,000,000 seeds per capsule. Each seed
of nature. Taxonomically they represent the most highly contains   an   undifferentiated   embryo    composed   of
evolved family among monocotyledons with 80 – 100 cells enclosed within a more or less transparent
approximately  450  genera  and  15,000 – 20,000 species. seed coat. A few fine strands of testa attach the embryo.
It is the third largest family of flowering plants in India The testa cells vary in size and assume a netted
having 1141 species in 168 genera, of these 657 species in appearance due to their variously thickened longitudinal
86 genera are epiphytes and 484 species in 82 genera are and    transverse     walls.     Endosperm    development  is

undifferentiated and are produced in large numbers
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suppressed and the embryo remains arrested at the any remnants of the flower if any from the capsule by
‘globular’ or ‘pre-heart’ shaped stage. In spite of this poor using a sterile scalpel. Then the capsules were gently
organization they can germinate in nature in association scrubbed with a soap solution using soft brush. This was
with a suitable fungus (Mycorrhiza). followed by rinsing the capsule in sterile water. Then the

Vanda testacea (Lindl.) Rchb.f. known as Banda or capsules were immersed in a 0.1% Mercuric chloride
Rasna, an alkaloid rich epiphytic species of Vandaceous (HgCl ) (W/V) for 10 minutes. The capsule was then
orchids, is widely known for its medicinal properties. removed from HgCl  solution holding at one end with
Almost all plant parts (roots, leaves, flowers) in powder forceps. The surface of the capsule was swabbed with
form or as an extract are used as herbal medicines to cure 100% methylated spirits. Then the capsule was passed
rheumatism, bronchitis, nervous disorders, piles and through a flame briefly and doused quickly by shaking
inflammations as well as a potential anti-cancerous drug [50]. The capsules were longitudinally opened with a
[1]. This medicinally important orchid is faced with sterilized knife and the seeds were aseptically transferred
extensive collections  nd habitat destruction pressures. into 150 ml conical flasks containing 50 ml of culture
As a consequence its populations are depleted; the medium. After  inoculation  the cultures were maintained
species has become rare and is restricted to very narrow at 25±2°C under 16 hrs photoperiod at light intensity of
pockets in its natural habitats. Herbal medicines are the 15µmol m s . The three different basal media used for
precursors of many common drugs prescribed in clinical seed germination were HMS, Kn C and VW with 2% of
practice in many countries today. Furthermore, herbs and sugar serving as carbon source. In addition Peptone (P)
herbal products are still an important part of the primary and Coconut water (CW) 10% was supplemented for
health care systems in many parts of the world [2]. growth induction. The pH was adjusted to 5.3 in Kn C and
Medicinal plants  are  of  great interest to the researches VW medium and 5.6 in HMS medium for effective seed
in the field of biotechnology as most of the drug germination. In the above media, 0.8% agar was used for
industries  depend,  in  part,  on plants for the production gelling purpose. Then the medium was autoclaved 121° C
of pharmaceutical compounds [3]. In vitro culture for about 15 minutes.
techniques offer a viable system for true-to-type rapid
mass multiplication and germplasm conservation of rare, Plbs Multiplication and Development: For PLBs
endangered,  threatened,  aromatic  and medicinal plants multiplication and development to the three basal media
[4-9]. Vanda testacea has a low rate of multiplication (HMS, KnC and VW) supplemented with plant growth
under natural/greenhouse conditions and like other regulators such as BAP, KIN, TDZ and NAA. The pH was
monopodial orchids survival of mother plant is not adjusted to 5.3 in Kn C and VW and 5.6 in HMS medium.
conducive to a shoot tip/meristem based The media were gelled with 0.8% agar and were
micropropagation system. It is thus necessary to device autoclaved 121°C for 15 min duration. The cultures were
a rapid and efficient micropropagation protocol for maintained at 25 ± 2C and 16 hrs photoperiod at light
obtaining true-to-type regenerants without detriment to intensity of 15µmol m s .
the survival of mother plant/donor plant and saving its
populations from getting rarer in nature. The present Reagents: All the chemicals used in this study were
study will helps to mass multiplication of Vanda testacea purchased  from  Hi-Media  Pvt.  Ltd.,  Mumbai,  India.
through in vitro seed germination and rapid propagation The chemicals used were of analytical grade.
of plantlets using PLBs. And this culture technique has
been applied in a large number of species to mass Rooting   and   Hardening:   Well-developed    shoots
propagate them. (3cm in length) were transferred to HMS medium

MATERIALS AND METHODS of 0.10 – 0.50 mgl . The rooted plantlets were planted in

In vitro seed germination: For in vitro culture of sterile charcoal, vermicompost and brickgravals (1:1:1).
techniques, the matured undehised capsules were taken
from natural population of the Palni Hills (about 1000
meter),  Western  Ghats  of Tamilnadu and South India.
The freshly collected mature undehised capsules were
first gently cleaned with tap water after carefully trimming

2

2

2 1

2 1

supplemented with plant growth  regulators  in the range
1

decomposed paper disposable cups filled with a mixture

The plantlets were covered with plastic bags for 30 days
and maintained under humidity (67%). Plants become
acclimatized to a reduced relative humidity by gradually
opening the plastic cover and after 45 days they were
completely   uncovered    and    hardened    to  greenhouse
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conditions. The percentage of rooting, number of roots Napthalene acitic acid (NAA) in different concentrations
per plantlets and length of roots were recorded (Table 2). The number of multiple shoots and protocorms
periodically. increased significantly on HMS medium supplemented

Statistical Analysis: Protocorm multiplication and shoot was very low in KnC and VW medium supplemented with
and root induction were achieved using the HMS medium different plant growth regulators (Table 2).
supplemented with cytokinin and auxin (TDZ, BAP, KIN,
NAA and IAA). The multiplication of the protocorm and Rooting and Hardening: The well-grown plantlets were
the shoot elongation were assessed using the Duncan’s removed from the culture tubes and transferred to the
Multiple Rang Test (DMRT)   [51]. Each   experiment was rooting media (Table 3). About 78% of the shoots rooted
conducted  with  50  explants and was repeated  5  times. profusely after transfer to the HMS media supplemented
A complete randomized design was used in all with 0.20 mgl Indole 3-butyric acid (IBA) (Fig. 1e).
experiments and analysis of variance and mean separation Rooting also took place in the two basic media, but
were carried out using DMRT and significance was duration was  longer  when  compared  with  the
determined at 5% level. hormone-supplemented media. The rooted plantlets were

RESULTS treated with Bavistin 0.1% (W/V) fungicide for 3 min.

In Vitro Seed Germination: In vitro seed germination and vermicompost and brickgravals (1:1:1) in decomposed
the percentage of seed germination were conducted on
three basal media. The initiation of seed germination was
recorded periodically at every 10-day interval after the day
of initial inoculation. Seed germination was first observed
after 40, 50 and 60 days of inoculation on Half strength
Murashige and Skoog [10] Basal medium (HMS),
Knudson C [11] medium (KnC) and Vacin and Went [12]
medium (VW) respectively. The highest seed germination
of 90% was observed by the 55  day on the HMS medium,th

whereas the germination percentages were 0% in KnC and
20% in VW medium respectively (Table 1 & Fig. 1a).

Protocorm like Bodies’ Multiplication and Development:
After seed germination, PLBs were sub cultured in the
HMS, KnC and VW media supplemented with different
plant growth regulators (Thidiazuron  (TDZ), Bezyl
amino  purine  (BAP),  6-fufuryl  amino  purine  (KIN) and

with 2.0 mgl of TDZ. The PLBs development percentage1

1

carefully removed  from  the culture tubes and were

Then, plantlets were transferred into a mixture of charcoal,

disposable cups (Fig.1f) until the roots are stick on the
bricks and charcoal and they were covered with plastic
bags for 40 days under humidity by gradual opening of
the plastic cover and after 45 days they were completely
uncovered and hardened to greenhouse conditions.
Under  these  conditions  they exhibited 90% survival.
The successfully hardened  plantlets were reintroduced
on the huge trunk of the tree tied carefully with coconut
coir pith in natural habitats.

DISCUSSION

Asymbiotic Seed Germination and Protocorm like Bodies
Development: The large number of minute seeds produced
in the fruits of Vanda testacea. The seeds are thin and
transparent. The cells of seed coats are varied in size and
shape. Such  variations that were  observed in the present

Table 1: Media employed for seed germination of Vanda testacea.
Media employed for seed germination % of germination Time taken for initiation of germination (days) Shoot growth (%)
MS (B) 0 0 0
MS + CW 0 0 0
MS + P 0 0 0
HMS ( B) 90 55 50a a a

HMS + CW 60 60 40ab ab ab

HMS + P 50 65 40bc bc ab

KnC (B) 0 0 0
KnC + CW 0 0 0
KnC + P 0 0 0
VW (B) 10 85 0de de

VW + CW 20 80 10d d c

VW + P 0 0 0
Mean values within a column having the same alphabet are not statistically significant (P= 0.05) according to new Duncan’s Multiple Range Test.
B-Basal medium; CW-Coconut Water (10%); P-Peptone (10%)
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Fig 1: In vitro seed germination and PLBs multiplication of Vanda testacea
a. Initiation of seed germination on 55  day in HMS basal medium,th

b. Development of plantlets in HMS basal medium,
c and d. PLBs multiplication and development from HMS medium with TDZ (0.20 mgl ),1

e. The HMS medium supplemented with IBA 0.20 mgl was essential for root regeneration.1

f. The successful hardening was obtained by using charcoal, vermicompost and brickgravals (1:1:1 ratio).

Table 2: Effects of different medium supplemented with plant growth regulators for PLBs formation and shoot multiplication of Vanda testacea.

% of response Average no of shoots multiplication from PLBs Regeneration pathway
Plant Growth Regulators ---------------------------------------------------------- ------------------------------------------------------- ------------------------------------------------------
(mgl ) HMS Medium KnC Medium VW medium HMS Medium KnC Medium VW medium HMS - Medium KnC Medium VW medium1

TDZ - - - - - - - - -
0.10 92.0 84.0 38.0 46.6 39.4 19.8 PLB-PL PLB-SP PLBc cd d d bc d

0.15 93.2 84.8 40.4 48.0 40.0 21.2 PLB-PL PLB-SP PLB-SPb b b b b b

0.20 94.4 85.6 46.6 48.8 40.8 26.8 PLB-PL PLB-SP PLB-SPa a a a a a

0.25 92.0 84.4 39.2 47.2 39.0 20.8 PLB-PL PLB-SP PLB-SPc bc c c cd c

0.30 90.4 83.2 36.0 46.6 37.8 18.8 PLB-PL PLB PLBd e e d e e

BAP - - - - - - - - -
0.10 89.6 80.4 36.4 45.6 35.8 19.8 PLB-SP PLB PLBd bc c c cd c

0.15 91.6 80.8 40.4 46.4 37.0 20.8 PLB-SP PLB PLBab b b ab ab b

0.20 92.4 81.6 42.4 46.8 37.8 22.8 PLB-SP PLB PLBa a a a a a

0.25 90.8 80.4 32.8 45.2 36.6 18.4 PLB PLB PLBbc bc d cd bc d

0.30 89.2 80.0 29.6 44.8 34.0 17.6 PLB PLB PLBde cd e de e e

KIN - - - - - - - - -
0.10 85.2 76.8 24.4 44.2 32.8 14.8 PLB PLB PLBc cd cd bc c d

0.15 86.4 78.0 27.2 44.8 34.4 16.4 PLB PLB PLBb b b b b b

0.20 87.6 79.2 29.2 45.6 35.8 17.2 PLB PLB PLBa a a a a a

0.25 84.8 77.2 24.8 44.2 32.8 16.0 PLB PLB PLBcd c c bc c bc

0.30 83.2 76.4 20.8 43.2 32.4 13.4 PLB-CA PLB-CA PLBe e e d cd e

NAA - - - - - - - - -
0.10 82.8 76.0 18.4 41.6 30.8 11.4 PLB-CA PLB-CA PLBcd c d cd bc c

0.15 84.4 77.2 20.0 42.8 32.0 12.4 PLB-CA PLB-CA PLB-CAab b bc ab ab b

0.20 84.8 78.0 22.4 43.4 32.8 13.8 PLB-CA PLB-CA PLB-CAa a a a a a

0.25 83.2 76.0 20.4 42.0 30.4 12.4 PLB-CA PLB-CA PLB-CAc c b c cd b

0.30 82.0 75.6 17.2 40.8 29.4 10.2 PLB-CA PLB-CA PLB-CAe cd e e e d

Mean values within a column having the same alphabet are not statistically significant (P= 0.05) according to new Duncan’s Multiple Range Test.
PLB-Protocorm-like bodies development; SP-Shoot primordium development; PL-Plantlet development; CA-Callus development.
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Table 3: Effects of different media supplemented with IBA used for induction of root in Vanda testacea.
Medium + Plant growth regulators (mgl ) Total no of explants % of response No of roots per plantlets1

HMS + IBA Basal 50 44.0 2.0f cd

0.10 50 76.0 2.2ab bc

0.20 50 78.0 3.0a a

0.30 50 75.0 2.4bc b

0.40 50 72.0 2.2cd bc

0.50 50 68.0 1.8de de

MS + IBA Basal 50 38.0 1.0f ef

0.10 50 41.0 1.6bc bc

0.20 50 43.0 2.0a a

0.30 50 42.0 1.8b ab

0.40 50 40.0 1.4cd cd

0.50 50 39.0 1.2e dc

Mean values within a column having the same alphabet are not statistically significant (P= 0.05) according to new Duncan’s Multiple Range Test.

study are in agreement with the observations noted by immediate germination as well as known in most of the
Clifford and Smith [13] and Ekanthappa [14]. It has been angiosperms.A great deal of research has been done on
earlier established that the nature of seed coat is of great the improving these media by supplementing with various
taxonomic value within the Orchidaceae [13, 15]. It is well carbohydrates, organic nitrogen sources and growth
known that all orchids whether epiphytic or terrestrial, promoting substances. In the present investigation the
autotrophic or heterotrophic and temperate or tropical Vanda testacea seeds germinate well in HMS medium
require the association of a symbiotic fungus for their than KnC and VW medium (Fig. 1a). According to
seed germination in nature [16, 17]. It has also been Withner [36] a universal orchid medium is yet to be
demonstrated that they could be germinated in vitro formulated since much is not known about the minimum
without the fungus [18, 29]. mineral requirements of all the species.

The present investigation was mainly aimed at The maximum number of multiple shoots and
understanding the mode of seed germination and protocorms increased significantly on HMS medium
organogenesis of the developing seedling. It was not so supplemented with 2.0 mgl of TDZ. The PLBs
much for understanding the influence of inorganic or development percentage was very low in KnC and VW
organic compounds of the nutrients or the influence of medium supplemented with different plant growth
growth regulators individually. Although different regulators. TDZ can substitute both the auxin and
workers have suggested several nutrient media for cytokinin requirements is consistent with earlier
orchids, three well-known media (HMS, KnC and VW) observations with several regeneration systems in which
were tried for better germination. Among these three the the use of TDZ  as  the  sole growth regulator was found
HMS medium proved the most suitable for seed to induce high frequency of organogenesis [37, 38]).
germination and PLBs development of Vanda testacea There are now over 500 publications that have
(Fig. 1a-c).  Whereas  the  HMS  medium was encourage investigated  different  aspects of the effect of  TDZ on
for better germination of orchid seeds Dendrobium the physiology of plant regeneration. One reason for the
macrostachyum [30], Cattleya mendelii [31], great level of interest this compound has attracted is due
Phalaenopsis amabilis  [32]  Cephalanthra longifolia to its unique mode of action which may involve, at least
[33] and Dendrobium chrysanthum [34]. The time taken in part, the modulation of the levels of endogenous
by the seeds to germinate in vitro apparently is growth regulators, polar auxin transport [39].
determined on the type of nutrient medium, the
supplements added and the taxon concerned. The green Rooting and Hardening: In the present study the basal
pod culture proposed by Sagawa [35] gave an increased and IBA 0.20 mgl supplemented medium, this was
percentage of germination is due to the fact that during essential for root regeneration (Table-3). Similar results
surface sterilization prior  to inoculation, it is the surface were obtained in Cymbidium kanran [40], Cymbidium
of the pod that is affected by the sterilent and not the sinense [41] and Coelogyne mossiae [42]. Micro
inner seeds. However, it should be ascertained whether propagated plants were acclimatized to the nursery
the seeds of the older pods accumulate any of the conditions including water and fertilizers schedules as
chemicals that would interfere with the process of evidenced from their high  survival rate, optimal growth of

1

1
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shoots and roots after 12 months. The present study the brickgravals (1:1:1) in decomposed disposable cups until
successful hardening was obtained by using charcoal, the roots are stick on the bricks and charcoal and they
vermicompost and brickgravals (1:1:1 ratio). Whereas the were covered with plastic bags for 40 days under humidity
same method was followed for successful hardening in by gradual opening of the plastic cover and after 45 days
Vanda testacea plantlets regenerated from the leaf they were completely uncovered and hardened to
explants [43], Coelogyne mossiae [42] and Spathoglottis greenhouse conditions. The protocol as developed in the
plicatta [44]. As part of an efficient reintroduction present  study  was  through adjusting and determining
strategy for epiphytic orchid of Vanda testacea is the optimum concentrations and combinations of plant
suggested that host trees with coarse bark are selected growth regulators, organic supplements and other medium
and the micropropagated orchids tied to the tree trunks adjuncts. The protocol is reproducible and would be
with the roots closely and pressed to the surface of the utilized in high frequency regeneration of highly medicinal
bark. value orchid Vanda testacea for commercial as well as

After three  months  the Vanda testacea  increased conservation aspects.
in height and rooted well and fixed on the Charcoal and
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