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ABSTRACT

Family Orchidaceae constitutes one of the largest families of flowering plants, having around 20,000 species.
They are unique in forms, colors and flower structure. The genus Phaius luridus Thwaites is the terrestrial
orchid, endemic to the Western Ghats and is an endangered species. A rapid in vitro seed germination
technique is described here. MS, VW, B5 and KC media supplemented with various concentrations of auxins
and cytokinins were used in combination for asymbiotic seed germination and plantlet formation. In the
evaluation of the media MS medium supplemented with 2 mg BAP/L™+ 5mg NAA/L™ was found to be
suitable with both liquid and solid. Even B5 solid and liquid medium supplemented with 2 mg BAP/L™*+1mg
IAA/L™* was found to be suitable. Further, hormonal concentrations of auxins and cytokinins were evaluated
for minimal and optimal levels in the medium. Hardened plants were transferred to green house after ex vitro
rooting technique. Significance of the present work is discussed here.
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I. INTRODUCTION

The terrestrial orchids, the jewel orchids, are grown
mainly for their attractively patterned foliage. There are
several genera which occur naturally in the deep shade
of tropical forests, growing in the leaf litter @,

The genus Phaius luridus Thwaites “?was established
in 1790 by Jao De Loureiro during 1790, in his Flora
Cochinchinensis. It is a terrestrial genus represented
with about 40 species, distributed in tropical Africa,
Madagascar, tropical and subtropical Asia to Oceania;
six species are estimated from India “'V. One such
species is Phaius luridus Thwaites found in Western
Ghats in Shimoga district of Sagar.

Phaius luridius produces large, thin pleated leaves,
usually few in number, which grow to about 3" in height.
The inflorescence arises from a pseudobulb (a short,
fleshy shoot found in most orchids) or rhizome, and
consists of an erect four foot raceme of showy, fragrant
flowers. Individual flowers of the nun’s orchid are large,
up to 5" across, rusty brown with a purplish lip.®®
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Flowers are believed to be initiated in response to short
day length, mainly late winter and spring. Each
inflorescence opens over a period of up to six weeks.
The Flowering is between May and June ©.

Asymbiotic germination on basal nutrient medium ©
and a combination of various growth regulators ®are an
efficient and fast method for mass multiplication of
orchids. Hence this investigation was undertaken for
judicious use of growth regulators " during in vitro seed
germination of Phaius luridius Thwaites.

II. METHODS AND MATERIAL

Phaius luridus Thwaites was collected from Sagar,
Shimoga district and were grown in Green house at St.
Joseph’s College Post Graduate and Research Centre.
The fruit capsules approximately 90 days old were
collected for culture. Two protocols were used for
surface sterilization of capsules.

Inoculations of disinfected explants and sub-culturing
were carried out under aseptic environment, in a
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horizontal Laminar Air Flow Unit. Explants were placed
on the nutrient medium in culture bottles/tubes with a
sterilized forceps. Various basal media like MS, B5, KC
and VW were used supplemented with various
combinations of Auxins and Cytokinins. PH of the
medium was maintained at 5.6 -5.8 the medium with MS
and B5 gave good results.

Culture Conditions

= The cultures were
temperature

= Photoperiod 16/8 h with 4000- 5000 lux
illumination from cool white fluorescent tubes
(“Philips”, India).

=  Humidity level with air condition was between
50-60%.

incubated at 25+ 2°C

Maintenance of Cultures

= Cultures were regularly sub-cultured based on
the type of cultures, designed in an experiment.

= The sub culturing was done every 2 weeks and
observation was made for both solid and liquid
medium.

= Each experiment was repeated twice and
consisted of 3 replicates of 10 explants for each
treatment.

Technigue of Hardening Process

90 days old plantlets with good in vitro rooting and with
3-4 leaf conditions were selected for hardening. Tissue

MS with MS with

Inoculation of
plantelts

Inoculation of seeds

cultured bottles with plantlets were shifted from growth
room conditions and were exposed to natural light
conditions inside the laboratory area for 4 days. Further
plantlets where transferred to the thumb pots containing
solrite (a mixture of pearlite and peatmoss).Plants were
covered with perforated plastic cup with optimum
humidity conditions. Plants were shifted to green house
after 10 days.

OBSERVATION

MS medium with (2 mg BAP/L™+ 5mg NAA/LY)
favoured production of maximum number of shoots.
Both solid and liquid medium gave good results.

In vitro rooting: In vitro rooting was successful with
VW medium supplemented with (2.0 mg BAP/L, NAA
5mg/L, 50 ml CM and 500 mg of activated charcoal)
induced good rooting. B5 medium with (2 mg BAP/L, 1
mg IAA/L with 500 mg of activated charcoal) also gave
good results.

Ex vitro rooting: The basal ends of healthy shoots from
the shoot multiplication medium were dipped in an
auxin solution, 10 ml of IAA (made in ditilled water)
then planted in thumb pots containing solrite (mixture of
pearlite and peatmoss) and sprayed with bavistin to
avoid fungal infection. In vitro rooted plants in the
portrays containing potting mixture maintained under
mist chamber and covered with perforated plastic cups.

B5 with B5 with

Inoculation of seeds Inoculation of plantlets
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III. RESULTS AND DISCUSSION

MS medium gives good result comparing with B5 medium. Both the mediums are good for the raising of plantlets.

Plantlet formation with MS (solid and liquid) medium

Media Results
Media Composition The average plantlets formation
Used
(percentage )
100 9%
] 80 7@
Basal MS Media + 1 mg BAP + 1 mg NAA 70% 0
MS 60
(Solid | Basal MS Media + 2 mg BAP + 2 mg NAA 80% 40
Medium)
Basal MS Media + 2 mg BAP + 5 mg NAA | 95% || 29
0
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MS
(Liquid
Medium)

Basal MS Media + 1 mg BAP + 1 mg NAA
Basal MS Media + 2 mg BAP + 2 mg NAA

Basal MS Media + 2 mg BAP + 5 mg NAA

70%

80%

95%

100

80

60

40

20

295
0

Plantlet formation with B5 (solid and liquid) medium

Media Results
Used Media Composition The average plantlets formation
(percentage )
95
: 90
o Basal B5 Media + 1 mg BAP + 1 mg NAA 75% - /
(Solid | Basal B5 Media + 2 mg BAP + 2 mg NAA 80% || &0 80
Medium) 75 75
Basal B5S Media + 2 mg BAP + 5 mg NAA | 90% || 4,
65
100
90
Basal B5 Media+ 1 mg BAP + 1 mgNAA | 70% || %0 7’@0
BS 60
(Liquid | Basal B5 Media + 2 mg BAP + 2 mg NAA 80%
Medium) 40
Basal B5S Media + 2 mg BAP + 5 mg NAA | 90% 20
0

In vitro rooting with MS media

Media Results
Used Media Composition The average plantlets formation
(percentage)
100
Basal MS Media+ 2 mg BAP +5mgNAA+ | o0 | | 95
150 ml CM + 500 mg AC 0 90
Basal MS Media+ 1 mg BAP + 3 mg NAA + 0 85
MS 1 150 mi cM + 500 mg AC L LA
Basal MS Media+ 0.5 mg BAP + 2mg NAA | oo, -
+150 ml CM + 500 mg AC IS
70
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IV. CONCLUSION

It is observed that the present status of Phaius luridus is
rare in habitat and the natural population in the study
regions is very meager. If a regular thread persists in the
regions, it will push the species in threatened status in
natural habitat. Therefore, conservation of habitat is
most necessary for the protection of this species in
Karnataka.

[1]

[2]
[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

V. REFERENCES

Ananda Rao, 1998. Conservation of wild orchids of
Kodagu in the Western Ghats. Navabharat
Publishers, Seshadripuram, Bangalore.

Arditti. J. 1979. Adv. Bot. Res., 7: 422-638.

Ananda Rao and Sridhar S. 2007 Wild orchids of
Karnataka. A Pictorial Compendium. Navabharat
Publishers, Seshadripuram, Bangalore.

Bhagabati A K, Kalita M C & Baruah S. 2006.
Biodiversity of Assam. Assam Science Society,
Guwahati, Assam, India.

Chowdhery H J. 2009. Orchid Diversity in North-
Eastern States. in: J Orchid Soc. India, 23 (1-2): 17-
25.

Chowdhery S. 2005. Assam’s Flora. Assam Science
Technology and Environment Council, Guwabhati,
Assam, India.

Chyuam-Yih Ng. and Norihan Mohd. S., In vitro
propagation of Paphiopedilum orchid through
formation of protocormlike bodies, Plant Cell.
Tissue and Org. Cult., 105: 193-202, (2011).

Deb C.R. and Temjensangba, In vitro propagation of
threatened terrestrial orchid, Malaxis khasiana
Soland ex. Swartz through immature seed culture.
Dutra D., Johnson T.R., Kauth P.J., Stewart S.L.,
Kane M.E. and Richardson L., Asymbiotic seed
germination, in vitro seedling development and
greenhouse acclimatization of the threatened
terrestrial, orchid Bletia purpurea, Plant Cell Tiss
Organ Cult., 94: 11-21, (2008).

Duncan D.B., Multiple range and multiple f- tests,
Biometrics, 11: 1-42, (1955).

Dix L. and Van Staden J., Auxin and gibberellins-
like substances in coconut milk and malt extract,
Plant Cell Tissue and Org. Cult., 1: 239-245, (1982).
Gongalves S., Martins N. and Romano A,
Micropropagation and conservation of endangered
species Plantago algarbiensis and P. almogravensis,
Biol. Plantarum, 53: 774-778, (2009).

[13]

[14]
[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Hosomi S.T., Santos R.B., Custodio C.C., Seaton
P.T., Marks T.R. and Machado-Neto N.B.,
Preconditioning Cattleya seeds to improve the
efficacy of the tetrazolium test for viability, Seed
Science and Technology, 39: 178-189, (2011).
Kalyan Kumar De. 1992. Plant tissue Culture.
Khyanjeet Gogoi, Raju Das, Rajendra Yonzone
(2012). Phaius luridus Thwaites (Orchidaceae): a
new record for Assam, India. Science Research
Reporter 2(3):295-297, Oct. 2012. ISSN: 2249-2321
Knudson L (1921). Bull. Real, Sa. Espan’ola Hist.
Nut. 21:25C260.

Kumar Sathish & Manilal K S. 1994. A Catalogue of
India Orchids. Bishen Singh Mahendral Pal Singh,
Dehra Dun, India.

Lakshmanan P., Loh C.S. and Goh C.J., An in vitro
method for rapid regeneration of a monopodial
orchid hybrid Aranda Deborah using thin section
culture, Plant Cell Rep., 14: 510-514, (1995).

Misra S. 2007. Orchids of India. Bishen Singh
Mahendra Pal Singh, Dehra Dun, India.

Murashige T. and Skoog F., A revised medium for
rapid growth and bioassays with tobacco tissues
cultures, Physiol. Plant, 15: 473-497, (1962).
Mauney J.R., Hillman W.S., Miller C.O. and Skoog
M.F., Bioassay, purification and properties of a
growth factor from coconut. Physiol. Plantarum, 5:
485-479, (1952).

Paek K.Y.,, Hahn EJ. and Park S.Y,
Micropropagation of Phalaenopsis Orchids via
Protocorms and ProtocormLike Bodies, 71: 293-306.
In: Thorpe, Trevor A.; Yeung, Edward C. (Eds.),
Plant Embryo Culture: Methods and Protocols,
Series- Methods in Molecular Biology: (2011).
Rajput S.R. and Bora P.S., Quinazolin-4ones as
antifungal agents, Intern. J. of Pharma and
Biosciences, 3 (4): 119- 132, (2012).

Singh F., Differential staining of orchid seeds for
viability testing, Am. Orchid Soc. Bull., 50: 416-
418, (1981).

Teo C.K.H., Kunisaki J.T. and Sagawa Y., Clonal
propagation of strap - leafed Vanda by shoot - tip
culture, Am. Orchid Soc. Bull., 42: 402-405, (1973).
This article can be downloaded from www.ijpbs.net
B - 486

360



