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Abstract

The protocorm like bodies (PLBs) of four Cymbidium cultivars i.e. Levis Duke ‘Bella Vista’, Vivacious ‘Super White', Pine Clash ‘Moon Venus'’
and Margaret Thatcher ‘Perfection’ were cultured on MS media invariably supplemented with 0.1 mgl* NAA (1-Napthalene acetic acid) and
various concentrations of BAP (6 — benzylaminopurine) in order to optimize the BAP requirement for the proliferation of PLBs. The PLB number,
PLB diameter and fresh and dry weight of PLBs were influenced by genotypes and concentration of BAR The BAP concentration 2.0 mgl™ for
Levis Duke ‘Bella Vista’, 1.5 mgl" for Margaret Thatcher ‘Perfection’ and 0.5 mgl' to 1.0 mgl"* for Pine Clash ‘Moon Venus’ and Vivacious
‘Super White’ were found optimum for proliferation of PLBs. In all the cultivars, the BAP concentration beyond optimal level inhibited the

proliferation of PLBs.

Introduction

THE GENUS Cymbidium (Orchidaceae) comprises 44
species distributed from North Western India to China,
Japan, South through Malaya Archipelago to North and
East Australia (Du Puy and Cribb,1988). Cymbidiums
have been known for over hundred years, till now it
remains one of the most important orchid in present
day commerce. These are primarily grown for long,
attractive, delicately coloured, long lasting waxy
flowers used for indoor decorations and for corsages.
Nowadays, they are also gaining popularity as
decorative pot plants with smaller but equally high
quality flowers. In Northeastern Himalayas, areas lying
betweén 1500 - 2000 meters from the sea level are
ideal for Cymbidium cultivation (Pradhan et. al., 1995).
Apart from availability of new cultivars for cultivation,
scarcity -of quality planting material and its cost are
major bottlenecks in expanding Cymbidium cultivation
in the country. Cymbidium were the first horticultural
plant species successfully mass propagated using shoot
tip culture (Morel, 1960). Since Morel’s work in 1960,
shoot tip remained most preferred explants (Steward
and Mapes, 1971; Wilfret, 1996;Wimber, 1963) to
increase number of plantlets per explants various
technique like protocorm segment culture (Fuji et al.,
1999) thin section culture ( Nayak et al., 2002) and callus
culture ( Le Van et al., 2004) have been proposed.
However, most of orchids of commercial importance
have been propagated using tissue culture through the
formation of protocorm like bodies (PLBs) except for
some recalcitrant species such as Paphiopedilum
(Tokuhara and Mii, 2001). The nutritional requirements
for optimum growth of plant tissues in vitro vary with
the species (Morel, 1952). The modern hybrids are very

complex and involve several species in their ancestry
and requirements for plant growth regulators for PLB
multiplication may likely vary. Hence, the present study
was undertaken to optimize the BAP requirements for
multiplication PLBs of selected cultivars of cymbidiums.

Material and Methods
Plant Material

The protocorm like bodies (PLBs) of four Cymbidium
cultivars i.e. Levis Duke Bella Vista, Vivacious Super
White, Pine Clash ‘Moon Venus’, and Margaret Thatcher
‘Perfection’ were derived from lateral shoot culture. The
PLBs were sub cultured on MS media (Murashige and
Skoog, 1962) at 40 days interval and thus PLBs were
multiplied and equalized physiologically and
morphologically. The uniform PLBs were taken for study.

Medlia and Culture Conditions

MS medium supplemented with 20 gl sucrose and
8 gl agar was used as basal medium. The pH of the
medium was adjusted to 5.6 with 0.1 N KOH or HCI
before adding agar. The medium was autoclaved for 15
mins at 121°C at 1.06 kgcm®. The 10 PLBs were cultured
aseptically in each jam bottle (400 g) containing 50 m
culture media. The cultures incubated at 25 + 2°C under
16 hr photoperiod of 3500 lux light intensity (fluorescent
tubes 40 W, Phillips India Ltd, Mumbai) for 40 days. To
examine the effects of BAP explants were cultured on
MS medium supplemented with 0, 0.5, 1.0, 1.5, 2.0
mgl"' BAP

Statistical Analysis

The experiment was laid down in complete randomized
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block design and each treatment was replicated thrice.
Each treatment consisted of 5 bottles and in each
bottle, 10 explants were cultured. For PLB multiplication
5 numbers of PLBs were taken out from each replicate
and studied for number of PLBs/explant, PLB diameter
(mm), fresh weight of PLBs/explants and dry weight/ g
fresh weight was recorded. The experiment was
repeated twice and the data was pooled and analyzed
statistically.

Results

PLB Number

The number of PLBs were found to influence by cultivar
and treatment (Fig.1). The maximum number of PLBs
were produced in Margaret Thatcher ‘Perfection’
followed by Vivacious ‘Super White’. However, no
significant variation with PLB number was noticed in
Levis Duke Bella Vista and Pine Clash ‘Moon Venus'.
As the concentration of BAP was increased, a significant
increase in PLB number was observed in all the cultivars.
However, the optimal requirement varied with the
cultivar. Increasing concentration beyond optimal level
decreased the number of PLBs per explant. Cultivar
Margaret Thatcher ‘Perfection’ recoded maximum
number of PLBs on the medium supplemented with 1.5
mgl’ BAP whereas no significant difference was
observed in Vivacious ‘Super White’ when the BAP
concentration was increased from 0.5 mgl"to 1.5mg.
Levis Duke ‘Bella Vista’ and Pine Clash ‘Moon Venus’
recorded maximum number of PLBs on medium
supplemented with 2.0 mgl" and 1.5 mgl' BAP
respectively.

PLB Diameter

The PLB diameter was also influenced by cultivar and
BAP concentration (Fig. 2). The largest diameter was
observed in PLBs of Pine Clash ‘Moon Venus’ Margaret
Thatcher ‘Perfection’ followed by whereas the smallest
diameter was found PLBs of Levis Duke ‘Bella Vista'.
The PLBs were largest in control and was reduced when
the growth regulator was applied. The maximum
diameter was observed under control in all the cultivars.
Levis Duke ‘Bella Vista’ had smallest PLBs on medium
supplemented with 2.0 mg BAP mgl'. Whereas
Vivacious ‘Super White’ and Margaret Thatcher
‘Perfection’ on medium supplemented with 0.5 and 2.0
mgl respectively.

PLB Fresh Weight

The fresh weight of PLBs was significantly influenced
by cultivars and concentration of BAP in the medium
(Fig. 8). Cultivar Vivacious ‘Super White’ recorded
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highest fresh weight of PLBs whereas it was lowest in
Levis Duke ‘Bella Vista’. No significant variation in fresh
weight of PLBs/clump was observed in Vivacious ‘Super
White’ and Margaret Thatcher ‘Perfection’. Addition of
BAP in the medium increased fresh weight of PLBs and
maximum fresh weight in cultivar Vivacious ‘Super White’
was recorded on medium supplemented 1.0 or 1.5 mgl
BAP However, it was not significantly different from the
fresh weight of PLBs of Margaret Thatcher ‘Perfection’
cultured on medium supplemented with 1.5 or 2.0 mgl"
BAP

Dry Weight

Dry weight of the PLBs varied significantly among the
cultivars and BAP concentrations. The maximum dry
weight recorded in Pine Clash ‘Moon Venus’' and
Margaret Thatcher ‘Perfection’ followed by Levis Duke
‘Bella Vista’ when cultured on medium supplemented
with 0.5 mg I BAR However, in cultivar Vivacious ‘Super
White’ the maximum dry weight was obtained when
the medium was supplemented with 1.0 mg " BAP

Discussion

The growth regulating effects of BAP has been reported
on various plant species. It reinforces regenerative
response like somatic embryogenesis (Cheng, et al.,
2002; Kim and Kako, 1982; Swamy et al., 2004),
adventitious shoot formation (Chang and Chang, 1998;
Sinha and Roy, 2004), and callus shoot proliferation
(Chang and Chang, 1998; Le Van et al., 2004; Roy and
Banerjee, 2003) depending upon source of explants
and the genotype. In this experiment promotive as well
as inhibitory effects of BAP on multiplication of
Cymbidium PLBs (Fig. 1) were noticed. The optimum
concentration of BAP for PLB multiplication was cultivar
dependent and it was lowest (0.5 mgl' BAP + 0.1 NAA
mgl") for Margaret Thatcher ‘Perfection’ whereas highest
for (2.0 mgl ' + 0.1 mgl" (for Levis Duke ‘Bella Vista'.
The results agree with those of Fuijii et al., 1999 who
reported that BAP and NAA have synergistic effect on
number of PLBs derived from outers tissues of
Cymbidium cv. Thanksgiving ‘Nativity’ and Cymbidium
cv. Lucky Rainbow ‘Lapine Dancer’. Fuji et al., (1999)
did not find any difference in number of PLBs produced
in two Cymbidium cultivars. These might be very closely
related to each other. However, we observed a
significant dif ference among the cultivars in production
of PLBs and their requirement for NAA and BAP
Increasing BAP concentration beyond optimal level
caused significant reduction in PLB diameter of all the
cultivar. Fuji et al. (1999) also made similar observation
and concluded that higher concentration of BAP reduces
PLB diameter. A significant increase in fresh weight of
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Fig.1. Effect of various concentrations of BAP on number of PLBs of four cultivars of Cymbidium.

3.5

3.0

2.5

2.0

1.5

PLB diameter (mm)

1.0

2.0

—&— Levis Duke 'Bella Vista

“ff- Vivacious 'Super White'

“$ Pine Clash 'Moon Venus'

=& Margaret Thatcher 'Perfection’ A

T

T

S 4

Vorticalbar demot 0.95

confilazce mbnak
Control 0.5 1.0 1.6 2.0

BAP concentration (mgl)

Fig. 2. Effect of various concentrations of BAP on PLB diameter of four cultivars of Cymbidium.
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Fig.3. Effect of various concentrations of BAP on fresh weight of PLBs of four cultivars of Cymbidium.
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Fig.4. Effect of various concentrations of BAP on dry matter content of four cultivars of Cymbidium.
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PLB clump was observed in all cultivars. The increase
in fresh weight of PLB clump might be due to
regenerative capacity of BAP and NAA. The synergistic
effect of cytokinins and auxins has been reported by
several workers however their concentration varied with
the genotype. Meesawat and Kanchanapoom (2002)
concluded that 1.0 mg I NAA and 2.0 mg I'BAP is
required for regeneration of callus in pigeon orchid
(Dendrobium cruemenatum)

Conclusions

The above findings indicate that cy tokinins and auxins
are necessary for proliferation of Cymbidium PLBs and
optimum requirement varies with the genotype. The
excessive use of cytokinins not only reduce number of
PLBs/explant but also likely to cause somaclonal
variations. Hence, optimum requirement of cy tokinins
and auxins need to be worked out for the cultivar to be
propagated in vitro.
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