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ABSTRACT

Pattern of and requirements for flowering of the pigeon orchid
(Dendrobium crumenatum Sw.) were investigated both under natural and induced
conditions. The natural inflorescence comprised of three floral buds, each at different
developmental stages. Only one floral bud at the responsive stage could be stimulated
to flowering nine days later (days to anthesis, DTA=9) after a specific natural
stimulation. This natural stimulus was a sudden drop in temperature as a result from
heavy rainfall after noon time. The average decrease in temperature on the induction
day can be markedly different at 7.66-9.69°C within 1-2 h However, a slight
difference of 1.86-2.69°C within 1-2 h on a general day resulted from the decreasing
temperature after noon time could not stimulate further floral development. The plant
would flower when its floral bud was at the responsive stage. This stage showed the
miniature flower with complete floral parts and the pollen mother cell was still in the
pre-meiotic stage. The mature pollen grains showing two nuclei appeared three days
before anthesis. The physical stimulus required for flowering was investigated. Both

cold treatment (8+£2°C, in darkness) for a period of 1 and 5 h and a pre-heat treatment

(37°C) before cold treatment for the same periods could induce the flowering 19
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(DTA=19) and 21 (DTA=21) days after treating, respectively. The biological
stimulus was also investigated. Gibberellic acid (GAs) and benzyladinine (BA)
applied separately could induce flowering but simultaneous application of both failed
to induce flowering. Application of 10° M GAs could induce flowering 10 days later
(DTA=10) and supply of 10™ — 10 M BA could induce the flowering 9 and 11 days
later (DTA=9, 11). Supply of 10" M BA gave the same DTA=9 compared to natural
DTA and made floral buds of all individual plants developed.

In order to produce uniform plants, in vitro clonal propagation was
carried out using bud culture. The modified Vacin and Went (1949) medium
supplemented with 20 g I"* sucrose, 2 g I activated charcoal, and the combination of
0.5 uM Napthaleneacetic acid (NAA), 4.4 uM BA and 2 g I"* peptone at pH 5.3, was
used to induce callus. The suitable conditions for callus proliferation, protocorm-like
bodies (PLBs) formation and proliferation and regeneration of shoots were examined.
It was found that stage of callus induction and proliferation required combination of
BA and NAA and 2 g I peptone to promote growth. PLBs formation stage needed
the additional of 10% coconut water (CW) as an additional nutrient while the quantity
of shoot depended on the media used in the previous steps of experiment. Peptone
could be added in the media at all three developmental stages as a minor substance.
Histological observation suggested that plant regeneration was developed through
both embryogenesis and organogenesis. In vitro floral organ induction and flowering
system was conducted. The PLBs were cultured in liquid Knudson (1946) medium
containing 20 gl™ sucrose, 15 % CW and 5 pM BA at pH 5.3 on rotary shaker at 120
rpm. The mini-shoots were obtained four weeks after culture and they were

transferred to the same medium supplemented with 25 uM BA to induce the floral
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bud and flower. Samples were collected once a week and examined by light and
scanning electron microscope. The first bract was initiated eight weeks after culture
in liquid medium. The convex floral apex and the flattened floral apex with sepal
initiation were shown on the 15" week and the 16™ week after culture, respectively.
The sepal and petal primordia could be further developed but malformed floral bud
could be formed if explants were still cultured in liquid medium for a long time.
When the emerging shoot apices were observed in liquid medium, they were then
transferred to the same solid medium containing 5 uM BA covered with liquid
medium supplemented with 25 uM BA. They were maintained in culture room until
these plants attained 5-8 cm height and then transplanted to the natural greenhouse.
The plants placed in the greenhouse from both experimental and natural sources could
simultaneously bloom after the same natural stimulus. However, plants could flower
within 8-12 months using this in vitro floral induction system but under natural

greenhouse condition only. The in vitro flowering system was not successful.
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