4. Orchid Soc. India, 24 (1-2). 57-60, 2010

ISSN 0971.5371

IN VITRO ASYMBIOTIC SEED GERMINATION OF DENDROBIUM DENSIFLORUM LINDL

B Bhattacharjee, P Tandon', B K Dutta, and S Kumaria'

Microtial and Agricuttural Ecoiogy and Blodiversity Copservation Labaratory
Department of Ecology & Envicommeantal Science, Assam University, Silchar-788 01 1, Assam, India
'Flant Biotechnology Laboralory, Centre for Advance Stwdles in Botany,
North-Eastern Hill University, Shillong-793 022, ndia

Abstract

Introduction

ORCHIDS ARE the most beautiful among the flowering
plants and are favourites in horticulture; many genera
are cultivated. The North-East Indian region is a rich
reservoir for rare, ornamental, and threatened orchids
but the natural orchid populations are fast depleling
due o ruthless exploitation for commerce and ever
increasing deforestation, Consequently, some species
are extremely scarce or have already been lost through
extinclion, whereas several species are endangered of
survival. Dendrobium densiflorum Lindl. is one such
species of raré and threatened orchids in the ragion
(Kataki et al, 1984). With a view to save its natural
populations from commercial oollection pressures, the
posibility of its large scale multiplication was assessed
invitro using seeds.

Material and Methods

About eleven-months old capsules of D, densifiorum
were collected from the plants grown in the
glasshouse of the Department of Botany, North-
Eastern Hill University, Shillong, These were washed
thoroughly with tap water using a mild detergent as
a wetling agent, and surface-disinfected with 70 %
ethanol for 30 sec prior 1o flame sterilization. The
capsules thus prepared were split-opened using a
sterilized surgical blade. The seeds scooped out
therefrom were inoculated on the culture medium in
25 x 150 mm glass tesl tubes each containing 20 ml
of medium. Knudson C (KC, 1946), Murashige and
Skoog (MS, 1962), Nitsch (NN, 1969}, and Mitra et
al. (M, 1976) media wera used as source of nutrition.
The medium pH was adjusted at 5.8 prior to
autoclaving. The cullure lubes were incubated at

25x2°C under 16h photoperiod of 150 Humol m<s!
light intensity. Ten replicates were used for each
trealment and all the experiments were caried out under
aseplic conditions, The cullures were examined
regularly every wk. The seads were considered o
have germinated upon emergence of their embryos
from the testa. The following 5 dif ferent developmental
slages were distinguished:

Stage |- Non- germinated seeds, embryo shghtly
swollen bult still covered with its seed coatl

or testa

Stagell-  Germinaling seeds, smbryo greatly swollen
forming an oveld tear-drop shaped

protocorms without seed coal or testa

Stagelll-  Young protocorms showing pointed

vegetativi apex
Stage V- Seedlings with leaves

Stage V- Seedlings with roots

Results and Discussion

The seeds of D. densifiorum, germinated on all the (our
nulrient media, were tried. Maximum seed germination
(92.1%) was recorded on M medium and it was followad
by that in MS (80.4%) and NN (87, 1%) media (Table 1).
The germination was significantly impaired on KC
medium (5.7%). The lime taken to attain different
developmental stages and the growth behaviour of
protocorms varied with the chemical stimulus in the
nutrient mix (Fig. 1). The minimum time of two wks was
required lo atlain stage | in M and and KC; 3 wks were
needed {or the purpose in MS and NN media. Further,
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development to stage Il was faster in M and MS madium
which took only a wik. The transition period from stage
I 1o stage Il was also less (3 wks) on M and MS medium,

A-O Eftect of diffarent macsa on profocormn devsicpment yn
wicirotvem densifionym. A, M medium, B, M S Medium; C. N &N
nedium, D, KC medium

Table!, Elfect of difterent basal mada on seed germinaton and
growth of protocorms of D, densifiorurm

Medium Germenation (%)*
M 2t =32
MS 4
NN 32
KC 57 = 028
Moan = SE * Data recorded after 2 months. n = 10

This was attained in 3 wks time; this period was however
delayed to 4 wks on NN medium. Howevar, in KC
medium, stage Il ana Il was not attained at all. Here
the germinating entitity failed to grow beyond
protocorm stage, these turned brown after 5 wks of
culture and subsequently died. Out of all the four media
tried, stage IV was obtained only on M, MS, and NN
media. Here also, the transitional period was faster on
M and MS media, which took 3 wks, The development
of complete plantlets with shoots and roots from the
protocorms was observed on M and MS media only
(Table 2, Graph, 1: Figs, 2-3)

A perusal of iterature revealed that the orchid seeds
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respond differently to different nutnent media for
germination (Pathak, et al., 2001; Vijet al , 1995). They
require a balanced supply of both organic and inorganic
nutrients (Arditti, 1982; VanWaes and Debergh, 1986)

Complete plantlets of Dendrobium densilorum were
obtained on M and MS media. M medium also proved
more effective for inducing early and better germination
of seeds. The seeds require a nutrient nch medium which
is present in M medium that contains ribofiavin, biotin

folic acd, sodium hydrogen phosphate, calcium nitrate

and ammonium sulphate essential for better germination
and protocorm development. The efficiency of M
medium during seed germination has already been
indicated by many workers (Pathak ef al., 2001; Seeni
and Latha, 2000; Vi) et al., 1995). Seed germination as
well as protocorm grow th and development were better
on MS medium. Higher concantration of nitrogen
{60.05mM) J.e. ammonium nitrate and potassium nitrate

present in MS medium was required for the optimal
germination of seeds, A betler elficacy of MS medium
in maintaining healthy growth of the seedlings may also
be attributed to their Fe-EDTA contents, a growth
promotory nature of Fe-EDTA is already available on
record (Lee ef @l 1983). The nutrient requirement of
orchid seads in terms of guality may vary at dif ferent

Fig. 2 A.E Different developmental stages ol Dendrobium
ganaifforam in Mitra of /. medium: A, Non-geerminaling seeds after
2 wks, B, Geminating seeds after 3 wks, C. Young profoconmns
with pointed vegetative apex after § wky, O, Prolocorms with aves

alter 9 wha, £ Development of shoot and root after 13 whks

stages of development (Arditti and Ernst, 1984). The
mpartance of ammonium or nitrate ions (iIndividually
or in combination) during the in vitro germination of
orchid seeds as a source of nitrogen is well estabiished
(Curtis and Spoerl, 1948; Withner, 1959). The seeds
require bictin and folic acid for better germination which
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Table 2 Effect of different basal media on the developmental stages
of protocorms of O. densifloren

Nutrierd  Devoiopmental stages Ramarks
Madiurm (ohes)
I 0o wy

M 2 3 5 & 7 Protoconms dtferantisled mo
heshthy shoots and roots.

MS 3 4 6 6 6 Protocorms differencated imo
compinte plantiots deveioped into
ahoots and roots

NN 3 5 8 10 - Protocorms wers offierentated
up 1o shoot stage.

KC 2 Only sweling of seecs, they did
not germinate. turned yeliow and
died

are essentially present in NN medium. Protocorms of
D. densifiorum, nowever, differentiated only upto shoot
stage on NN medium. Roots were not developed in

Number of Protocorms
oON DD 5 'G

Graph 1. Effect of dif ferant basal media on the protoccrm formationt
nD densifionar

this medium which conforms to the findings of Nath at
al. (1891), who reported that the growth of Vanda

Fig 3 A-E Ditterent deyelopmental stages of Deadrodium
devmifioram in MS medium: A, Non-germinating seecds after 2 whs;
B. Garminating seeds atter 3 wis, C, Young protocorms with pointed
vegetahve apex after & wis, D, Protocormns with leaves after 9 wks:
E. Deveicpment of shoot and 100t after 13 wis.

coerulea seedlings remained arrested prior to rooting
in NN medium. In our study, the protocorms tumed
yellowish brown and perished in KC medium in accord
with similar earlier findings (Chaturvedi et al, 1987; Nath
et al,1991). The orchid seeds have been reported to
show both promotary as well as inhibitory response
for germination on KC medum (Oliva and Ardith, 1984;
Pyati and Murthy, 1995). Although there are some
reports of orchid seed germination in KC medium
(Bopiah and Jorapur, 1986; Pyati and Murthy, 1995;
Sharma and Tandon, 1887), several indian orchids
inciuding species of Cymbidium and Dendrobium are
repacted 10 have germinated paardy on KC medium
Chaturved et al. (1987) and Yam and Weatherhead
(1989) reported that the nutriional requirement of
germinating orchids vary due to their physiological
state. Healthy growth of orchid protocorms in medium
containing balanced supply of organic and inorganic
nutrients has been reportad by some warkers (Arditti
and Ernst, 1984). Initiation of seed germination,
protocorm davelopment and subsequent growth and
davelopment of seedlings ssems to vary with the
species and the medium employed
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