
Eco. Env. & Cons. 26 (October Suppl. Issue) : 2020; pp. (S20-S25)
Copyright@ EM International
ISSN 0971–765X

Conservation of Some Selected Rare Medicinal Orchid
Species Through Post Harvest Handling of Different
Seeds, Pods and Pollinia

Manuj Awasthi1* and Jaidev Chauhan2

*1Department of Horticulture, Sardar Vallabhbhai Patel University of Agriculture & Technology,
Meerut 250 110, Uttar Pradesh, India
2Department of Plant Physiology, H.A.P.P.R.C, HNB Garhwal University Srinagar 246 174,
Uttarakhand, India

(Received 20 March, 2020; accepted 8 June 2020)

ABSTRACT

The use of post harvest handling plays an essential role in conservation of orchids since they play an important
role in our biodiversity with orchids having more than 25,000 species, which makes them largest family of
plant on this planet. At the same time, many orchid species are endangered. In efforts to cryostore germplasm
of Indian orchid species. The first step is to devise the handling methods for various explants of different
orchid species so that materials can be safely transported from one place to another before long term storage
in viable conditions. The experiment were conducted on pods of Coelogyne nitida, Cymbidium iridioides and
Thunia alba. Pollinia of species Cymbidium erythraeum. Flowers species of Coelogyne ovalis and Cymbidium
elegans were used. It is intended to develop cryoprotocols for seeds and pollinia of diverse orchid species
for which viability retention is essential. In this procedure for pods, flowers and pollinia were transported
from NRC Orchid center in North East India to cryolab at NBPGR in polybags. Materials received within 3
days of harvest showed healthy condition. Healthy undamaged immature and mature pods, fully opened
flowers and pollinia extracted from flowers after receiving at cryolab were processed from cryostorage
within one month of harvest seeds were found to retain high viability. Pollinia extracted from flowers on
receiving did not show viability. However pollinia sent by speed post enclosed in polypropylene cryovials
showed good viability on receipt at the processing laboratory.
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Introduction

Among whole flowering plants, orchid spp. repre-
sents one of the major groups, with brilliantly color-
ful flowers more over having long shelf-life with
varied shapes and sizes. Since due to the unique
property of great vase life, its play a keen role in flo-
riculture industry in both as cut and potted plants.
Since orchid seeds are very microscopic and having
non-endospermic embryos. In wild their production
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is in large numbers but with poor quality and natu-
rally their germination in nature depends upon a
well symbiotic association with mycorrhizal fungus,
which makes it tough to observe their rest vegeta-
tive development after they released from the cap-
sule (Temjensangba and Deb, 2006). Now-a-days
orchids are demanded as the second most popular
potted floriculture crop and due to this the market-
ing related to it is also in great pace.

Successful conservation of orchids rests on ob-
taining good quality seed, i.e. fully mature seeds,
free from contamination and having high ger-
minability. High quality pollinia for pollination also
needs careful handling. In efforts to cryostore
germplasm of Indian orchid species, the first step is
to devise the handling methods for various ex-
plants, so that materials can be safely transported
from one place to another before long term storage
in viable conditions. The experiments were con-
ducted on pods of Phaius tankervilleae, Coelogyne
nitida, Cymbidium iridioides, Thunia alba, Pholidota
species and Cymbidium mastersii, pollinia of Cym-
bidium erythraeum, flowers of Coelogyne ovalis, Cym-
bidium elegans and Vanda coerulea. It was intended to
develop cryoprotocols for seeds and pollinia of di-
verse orchid species for extending  viability for infi-
nite periods. Conservation of plant germplasm is a
need not for only food security but also for sustain-
able development (Rao, 2004). Since loss of
germplasm diversities are occurring due to man-
made disasters like, urbanization, population explo-
sion, deforestation etc. (Pitman and Jorgensen, 2002;
Rao, 2004). As biotechnology is the only tool for con-
servation of diversified germplasm either by in-situ
or by ex-situ conservation like, seed bank, field gene
bank, DNA bank are the only major role playing
events of conservation (Rao and Riley, 1994; With-
ers, 1995; Hong et al., 1996). While the intermediate
seeds can be stored after partial drying, but for
shorter periods only as compared to orthodox seeds.
Since for in vitro technique, there are basic divisions
like slow growth chambers, where different
germplasm are kept in nutrient media while the
other type is cryopreservation where the planting
material are stored in liquid nitrogen at -196 0C (En-
gelmann and Engels, 2002). Which are commonly

used cryoprotective substance like, DMSO (Dim-
ethyl Sulphooxide) or PEG (Polyethylene glycol)
(Kartha, 1985 and Rajasekharan, 2006). The plants
best results are dependent on the tolerance of
germplasm to stress since cryoprotectant & DNA
storages are the only which provide successful stor-
age capabilities for long term (Ganeshan, 2006).

Some important rare Orchid species used in
experiments

As mentioned in-vitro propagation is only the re-
maining tool for conserving some rare and endan-
gered species like :
(I) Coelogyne nitida : It is one of a temperate species
restricted to only Himalayan region of India and
Southeast Asia.  Coelogyne is a shining evergreen,
epiphytic orchid, with dark green leaves, which can
be upto a foot long. Coelogyne is basically found
growing on forest trees like, rhododendron, quercus
and oak trees of the Himalayas, from Uttarakhand
to Bhutan and Burma, with an altitude of 1500-2500
m above sea level.

Medicinal use

 Patients having severe headaches are said to be
get relived from this plant whole paste.

 It is said that the pseudo bulbs have the aphro-
disiac property, even the juice of pseudo bulbs
are applied in case of wound healing.

(II) Cymbidium mastersii: This species belongs to
an epiphytic orchid having cosmopolitan distribu-
tion in Northeast India. Since due to its valuable big
attractable flowers and highly aromatic feature has
made near to extinct in natural habitats, it is always
in great demand in floriculture industry and can be
only grown in in vitro labs since its natural habitats
have been destructed.

Medicinal use

 The whole plant paste is used for healing
wounds and in bone fracture and dislocated
bones.

 The concentrated decoction are used by the
tribal’s traditionally in severe cough and cold

 The plant fresh juice is used to stop both internal
and external bleeding.

(III) Cymbidium iridioides: This species is similar to
Cymbidium erythraeum but has more narrow floral
segments and more narrow leaves. Cymbidium is a
large sized, cool to cold growing, orchid growing on

TTC : triphenol tetrazolium chloride
Spp : species
g : gram
mL : milliliter
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trees, and sometimes on rocks. Plants epiphytic,
lithophytic or terrestrial, usually autotrophic, rarely
mycotrophic, roots caespitose.

Medicinal use: The fresh juice which is extracted
from whole plant is used to stop internal bleeding,
and dried crushed powder is used in a tonic form.

(IV) Thunia alba: This spp. is known as white
Thunia, which grows and creeps on the ground. It
makes straight, biennial leafy canes ending as a
white decorative Coelogyne like flowers bearing  yel-
low and orange distinct marked lips. White Thunia
is commonly grows up to an altitude of 2000 MSL in
North East regions of India, North Burma, Thailand
and South China. Basically it’s used as same Cym-
bidium iridioides.
(V) Dendrobium hybrid: There are more than 1,200
dendrobium species which are native to the land of
tropical Asia and the Pacific region.  Dendrobium is
found to be grown on crown parts of trees hence
they are also known as jewels of tree. Dendrobiums
are cosmopolitan and have natural habitats from
tropical to low lands and all also at high altitudes up
to 3,000 m above sea level.

Medicinal uses

 Traditionally the fresh paste is applied to cure
the skin which comes in third degree burn.

 The firmly grinded paste is used for wound
healing and in dislocating the bones.

 The fine paste of pseudo bulbs are used for
bowels and acne.

Orchid micro propagation; why?

Clonal propagation in vitro is called micro propaga-
tion. Thus, clonal propagation is the multiplication
of genetically identical individual and such plants
are identical. In case of orchids, it is the only way for
their fast propagation, since due to lack of internal
food in endosperm makes them precious and hence
the role of conservation in orchids is necessary for
micro propagation. Hence in tissue culture labs the
samples of some endangered species were taken &
cultured in lab where the practice of conservation to
cultivation are focused. Where once their popula-
tions are increased they are kept for hardening pur-
poses and after a establishment in hardening cham-
bers they were transplanted to the natural habitats,
hence by this the sustainable development is main-
tained.

Materials and Methods

The experiments were conducted at NBPGR, New
Delhi; present investigations were undertaken so
that seeds and pollen do not lose viability during
transport. In addition, in vitro cultures should not be
contaminated during transport. Healthy undam-
aged immature and mature pods, fully opened
flowers and pollinia extracted from flowers were
handled for transportation after harvesting from
orchid centre in North East India.

Seed source

The viable seeds of different rare medicinal orchid
species as Coelogyne nitida, Cymbidium mastersii,
Cymbidium irriodoides, Phaius tankervillae, Phaius spe-
cies, Thunia alba, Cymbidium errythracum, and
Dendrobium hybrid, were gathered from immature
pods, pollinia and cultures were collected from
naturally wild pollinated plants which are growing
in North East region of India, The mature seeds
were fully desiccated for two weeks at room tem-
perature. Longevity experiments at room tempera-
tures, 5 oC, -20 oC and -196 oC were conducted these
orchid species. Data on retention of viability are be-
ing recorded at regular intervals.

Seed viability test

TTC staining

The immature seeds were first taken then sterile in
a thin nylon net pouch in running distilled water of
Elix Millipore, then seeds were soaked in triphenol
tetrazolium chloride (TTC) solution (1 g in 100 mL
phosphate buffer, pH 6.5 to 7.0) for maximum upto
48 hours in dark room chambers at the temperature
of 20 ± 2 °C and again stirred five times in double
distilled sterile water. Seeds were carefully shaken
between cover slides to discard the testa and viewed
using a Nikon Eclipse E-200 microscope. After that
the embryos retained as pink to red were considered
to be as viable, while seeds carrying embryos with
partially colored, white or brown were pretend to be
nonviable.

Post-harvest Handling of Pods, Seeds and Pollinia
of selected Orchid Species

At National Bureau of Plant Genetic Resources
(NBPGR), where pods, flowers, pollinia and in vitro
cultures were transported from orchid center in
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North East India to cryolab at NBPGR, New Delhi
in poly-bags, glass culture tubes and cryovials for
safe transportation. After receiving at cryolab, they
were accessed and with careful handlings pods,
flowers and pollinia were maintained for a week
before use in experiments. Where pods of Coelogyne
nitida, Cymbidium iridioides and Thunia alba species
were surface sterilized and seeds extracted in asep-
tic conditions. Seed viabilities were tested by two
methods, TTC test and asymbiotic in vitro germina-
tion. Pods were also used up till two months of har-
vest for various experiments. While in another lab
carefully the pollinia of Cymbidium erythraeum spe-
cies were scooped out, while from the flowers of
species Coelogyne ovalis, Cymbidium elegans were
taken and from those pollinia were sent in desic-
cated condition in cryovials were both tested for vi-
ability by in vitro pollen germination.

Orchid micro propagation

In vitro cultures were maintained in culture room till
PLBs (Protocorm Like Bodies) were form. For micro
propagation preparation different sterilization pro-
cedures were done where first of all preparation of
sterile media, containers and small instruments
were done and in next method all aseptic conditions
are maintained in which alcohol sterilization and
chemical sterilization were done while at last the
protocols for sterilization of seeds were done.

Results and Discussion

Natural habitat degradation, pollutions, deforesta-
tions, over exploitation and due to climate changes
factors are some major threats for the survival of

indigenous or native orchids. Some important rare
orchid species of subtropical to temperate regions of
Sikkim, Uttarakhand and some parts of Jammu &
Kashmir. While very few information is published
on conserve of rare orchid species in natural habitat
no information are available as today on in vitro
seed germination and for the great mass multiplica-
tion of orchid plantlets. Low or even no germination
occurred when mature seeds of Coelogyne species
and Cymbidium species were used for asymbiotic
germination.

When experiment was fully completed, it has
been found that both immature (white) and mature
(greenish) seeds could be harvested from pods. Both
types of seeds were found to retain high viability
ranging from 40-70% as tested by in vitro germina-
tion and TTC test. Pollinia extracted from flowers
brought to lab on receiving did not show viability.
However pollinia desiccated to 14 -16% moisture
before sending to cryolab showed good viability on
receipt and survived LN exposure. Seeds desiccated
to moisture levels between about 25 -13% moisture
survived well with 40% viability. These samples
would be subjected to cryopreservation.

In the present study, a successful attempt has
been made to culture immature seed embryo of or-
chid species conservation through developing
protocorms, shoot regeneration and its mass multi-
plication. The growth and multiplication of plants
further continued after their transplantation in the
glass house in potting mixtures, thereby resulting in
the development of a micro propagation technology
to meet the growing demand of orchid species. This
technology will help not only in multiplying the
plantlets but can also play a major role in the conser-

Table 1. Transport of rare medicinal orchid spp. for conservation

Species Moisture % (after Germination Month of Days in
30 days of harvest)  %  receiving  transportation

Pods (in polybags)
Coelogyne nitida 17.93 66.66 June 2
Phaius tankervilleae 15.02 20.00 September 2
Cymbidium mastersii 30.85 15.00 November 5
Cymbidium iridioides 59.00 20.00 November 5
Cymbidium spp  27.45 12.27    December 6
Phaius  spp 45.66 16.54    December 6
Pollinia (in cryovials)
Cymbidium erythraeum  -  62.66 November 3
Cymbidium tracyanum 38.33 November 3
In-vitro cultures (PLBs)
Dendrobium hybrid-1 & 2 June 2
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A= Coelogyne nitida pod, F = Viable seeds colored red with TTC test
B= Cymbidium spp pod in polybags, G = Cryogen bank
C= Pollinia in cryovials, H = Protocorm (orchid seed germination by in vitro)
D= Seeds extraction from Pod, I = Seed germination
E= Seeds embryo in microscopic view, J = Plantlet development

A= Cymbidium elegans flowers,
B= Dendrobium chryosanthum flowers,
C= In vitro pollen germination.

Figure 3.1

Fig. 1
A B C

A B C

D E F G

H I J K



AWASTHI AND CHAUHAN S25

vation of this endangered orchid species.

Conclusion

The study confirmed that careful rapid transport of
pods, seeds and pollinia of rare medicinal orchid
species is essential. The explants showed good vi-
ability on observations receipt, with no transporta-
tion losses.

Following lessons were learnt based on;-
 Immature seeds do not tolerate drying and

hence cannot be processed for seed cryobanking.
 Herbarium specimens must also be kept for cor-

rect information. However, it is generally not
possible due to detrimental effect and hence
photos of flowers, pollens and pods need to be
kept systematically.

 Capsule maturation markers have to be re-
corded to provide data for identifying suitable
harvest times.

It was best to sterilize the pods and use the ex-
tracted seeds under sterile conditions, than to ster-
ilize seeds.
 Nutrient media- Murashige and Skoog,

Knudson ‘C’ orchid and New Dogashima me-
dium were best for germination of seeds of dif-
ferent orchid species.

 Efforts to break pollinaria into pollinia and even
smaller pieces before sowing gives better suc-
cess in germination than the whole structure.

 Easy handing methods for sensitive tissues like
pods, seeds, shoot tips and PLBs of orchids for
conservation, good growth and recovery were
devised.

Recommendation

Through this study it is recommended that to con-
serve our biodiversity especially in case of rare me-
dicinal orchid like- Coelogyne nitida, Cymbidium
mastersii etc.  It can be only done by means of culti-
vation; we must have to cultivate it in its natural
habitat only. In which the farmers and the state gov-
ernment have to play a key role, since farmer will
only cultivate them when they will get price from
their labour work.
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