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Conservation, propagation and reintroduction of
two-colored cymbidium orchid in Singapore
Tim Wing Yam
Principal Researcher, National Parks Board, Singapore Botanic Gardens,
1 Cluny Road, Singapore 259569 yam_tim_wing@nparks.gov.sg

Introduction

Cymbidium bicolor subsp. pubescens (Lindl.) Du Puy & P.J.Cribb, this species
has long leathery leaves, up to 45 cm long and 1.5 cm wide. Each pendulous
inflorescence is not more than 25 cm long with several flowers, each measuring
2.5 to 3 cm in diameter. All floral parts are dark purple brown with a cream yellow
margins. The lip has some hairs especially near the base of the mid-lobe. The
species is also found in Borneo, Java, Peninsular Malaysia, the Philippines,
Sumatra and Sulawesi. In 2000, Cymbidium bicolor spp. pubescens was
rediscovered in Sungei Buloh Wetland Reserve. Before that, it was presumed
nationally extinct. It was last collected in Sungei Buloh in 1891 by Mr. H. N.
Ridley. The survival of the species over the past 100 years in its natural habitat
shows that wild orchid species can still be found in spite of habitat loss. Before
our reintroduction effort, there was only one plant left in Singapore. Fortunately,
plants have been raised successfully from
seeds collected from this plant. Many
reintroduced seedlings have flowered.

Goals
Goal 1: To conserve the species by
raising seedlings from seeds.
Goal 2: To reintroduce the seedlings to
its natural habitat, parks and roadside trees.
Goal 3: To monitor the growth of
reintroduced plants.

Success Indicators
Indicator 1: To propagate the species
from seeds effectively.
Indicator 2: To ensure the species are
reintroduced successfully into the natural
habitats, parks and roadside trees.
Indicator 3: To ensure the reintroduced
plants continue to survive after the
reintroduction.
Indicator 4: To find out the best
conditions for reintroduction.

A flowering two-colored
cymbidium orchid
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Project Summary

Propagation
Seedlings culture - Propagation of seeds is
the most effective way to conserve orchid
species. In nature, most orchids are
pollinated by insects, which results in the
production of genetically-diverse seeds
suitable for conservation. In cultivation,
genetic diversity can be achieved through
manual propagation. A modified KC
medium (Arditti, 1977) is used for the
germination of seeds; once germinated,
seedlings are transferred to a second
medium which is essentially the same KC
medium except for the addition of 100 g of
banana homogenate. Chemical
components and organic additives of the
medium are added to water. The mixture is
heated while stirring to dissolve the agar
and 50 ml of medium is dispensed into 250
ml culture flasks. All media are sterilized by
heating in an autoclave to 121°C at 1.06 kg
cm-2 for 20 minutes. Water which will be
needed in subsequent steps can also be
sterilized by autoclaving, or in a pressure
Natural fruits on two-colored
cooker. Flasks which contain seeds are
cymbidium orchid
maintained at 25 ±1°C, and placed
approximately 30 - 50 cm below two plant
growth fluorescent tubes. Seedlings are transplanted twice in a second medium,
until they grow to about six cm tall, which takes about 12 months. They are then
ready to be transferred to the nursery.
Propagation of seedlings in nursery - When the seedlings reach about 6 cm, they
are ready for transplanting into community pots. The seedlings should then be
soaked or washed with lukewarm water until the agar has been removed, and
then rinsed with a good fungicide. Seedlings should generally be planted in
groups of about 30 into community pots, using small charcoal pieces and brick
chips as a potting medium. Individual seedling of Cymbidium bicolor subsp.
pubescens were planted on separate slabs of wood and grown in the nursery for
12 to 18 months; plants are ready for reintroduction when each seedling has 3 - 4
new shoots and a healthy root system.
Implementation:
Reintroduction - Cymbidium bicolor spp. pubescens is an epiphyte, the seedlings
should be planted on trees.
Time of planting - The best time for planting tropical orchid seedlings is before or
during the rainy season. In Singapore, the rainy season starts around October
and lasts until January. Most of our plantings have been carried out from late
September through November. Seedlings planted during these periods have
established themselves quickly, producing new shoots and roots. Once the roots
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of epiphytic species
have attached
themselves to the bark
of the host tree, they
can absorb water and
nutrients directly from
the environment.
Host trees - Trees that
support more
epiphytes tend to be
better hosts than those
with fewer epiphytic
plants, as their
presence indicates
that conditions are
suitable for epiphytic
Orchid growing on a rain tree
species. Of all
roadside trees that are suitable for epiphytes, the rain tree fosters the most
luxuriant growth of epiphytic plants. The most common epiphyte found on rain
trees is Asplenium nidus (bird’s nest fern) and Dendrobium crumenatum is the
most common orchid.
The seedlings were planted under the proper environmental conditions, for this
species, they were planted on mature host trees with other epiphytes and with 30
- 50% shade. When a suitable tree has been selected as a host, slabs of wood
with established seedlings were secured on tree trunks and/or branches with
horticultural wires and/or nails. Seedlings were reintroduced first to Sungei Buloh
in 2007. Other plants were subsequently planted at the Singapore Botanic
Gardens, Telok Blangah Hill Park, Dairy Farm Nature Park, Sungei Buloh,
MacRitchie Reservoir,Pulau Ubin, Holland Road and Napier Road.
Post-planting monitoring:
Growth of seedlings after reintroduction - More than 80% of the seedlings have
done well in most areas. An exception is those planted on exposed areas of
young mangrove trees at Sungei Buloh. More than 90% of the seedlings
dehydrated and died. On the other hand 90% of the seedlings planted on trees
near the Dairy Farm Nature Park Visitor Centre (less direct sunlight, the trees had
more epiphytes) survived. Many reintroduced plants have flowered. Seed
capsules form naturally have been collected, the seeds can be germinated
successfully in the laboratory. Seedlings planted in locations with high relative
humidity tend to survive better than those in dry areas. For example, among all of
the selected planting locations, seedlings that have been planted at Kent Ridge
Park, the location with the highest elevation and greatest exposure (to both
sunlight and wind), have had the lowest survival rates. In contrast, orchids planted
in humid forested areas, such as Central Catchment Nature Reserve, have grown
well without any supplemental watering, even during drought periods. Seedlings
are planted in partially-shaded areas, with at least 50% shade to prevent the
plants from being scorched by the sun. The results can be seen in Table 1.
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Table 1. Survival rate of reintroduced seedlings of Cymbidium bicolor spp.
pubescens to various parts of Singapore
Location
Bukit Batok Nature Park
Central Catchment Nature Reserve
Dairy Farm Nature Reserve

Level of
Survival2
+
++++
+++++

80

+++++

20

Kent Ridge Park

2

Percentage of
shade (%)
20
80
80

Pasir Ris Park

20
80

Sungei Buloh

20
70

++++
+
++++

- Level of survival was represented by ranking: 0% survival (-), Up to 20% survival
(+), 21-40% survival (++), 41-60% survival (+++), 61-80% survival (++++), 81-100%
survival (+++++)

Some of the reintroduced plants have grown for more than 10 years in various
nature reserves, parks and on roadside trees. More than 80% of the plants
planted under the optimal environmental conditions have survived, and many of
them have flowered and fruited. Our hope is that these plants will be able to selfpropagate by seed; in this way, our reintroductions can help to enrich the
development of the ecosystems in which they have been planted. Their flowers
may attract and support viable populations of pollinators, which may in turn allow
the development of viable seeds. These seeds may be dispersed to nearby
locations, and if mycorrhizal fungi
are present, germination will be
possible, allowing the recruitment
of new native orchids into these
habitats.

Major difficulties faced
Seedlings planted at exposed
areas did not survive.
Some of the seedlings were
removed by monkeys.

Major lessons learned
The species prefers to grow in
areas with at least 70% shade
with high relative humidity.
Trees that support more
epiphytes tend to be better
hosts than those with fewer
epiphytic plants.
The best time for planting is
during the rainy season.

Orchid flowering at Sungei Buloh
Wetland Reserve
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Success of project
Highly Successful

Successful

Partially Successful

Failure

√
Reason(s) for success/failure:
Seedlings were grown to a mature size in the nursery before reintroduction.
Reintroduced plants were planted on the right host trees.
Reintroduction were carried out just before or during the rainy reason to
ensure the seedlings establish well after planting.
More than 80% of the plants planted under the optimal environmental
conditions have survived, and many of them have flowered and fruited.
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