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WORAPHAT KHANKHOKKRUAD : SEED GERMINATION AND POLYPLOID INDUCTION
USING COLCHICINE IN Eulophia bicallosa (D.Don) P.FHunt & Summerh. THESIS
ADVISOR : ASSOCIATE PROFESSOR NCODUAN MUANGSAN, Ph.D. 128 PP.
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Eulophia biocallosa (D.Donj, a terrestrial orchid having flowers that are light green
or cream in color flowers with purplish markings, is considered a near-threatened species
in Australia. It is alsc recognized as a rare species in Thailand since just two poputations
have been reported so far. The objectives of this thesis were to 1) investigate the effect
of various Na(QCl) concentrations and durations on viability and seed germination, 2)
investigate the effect of various media on seed germination and growth of £. bicallosa s’
seeds, and 3) investigate the effect of colchicine concentration and duration on polyploid
induction of £ bicallesa. The seeds were treated with Na{QCl) at three concentrations
(0.0, 0.5, and 1.0% {w/v)) and three durations (1, 5, and 10 min). After that, 1% TTC was
employed for the viability test. Sterilized seeds were then cultured on Vacin ang Went
(VW) media for four weeks. The optimal condition was chosen based on the percentage
of seed viability, seed gaermination, and a presence of contamination. To investigate the
effect of various media on seed germination and growth, seeds of £ bicallosa were
cultured on six different types of media (MM, %2 MM, MS, 12 MS, YW, and ¥ VW). Seed
germination and protocorm development were recorded monthly for 3 months, and the
optimal medium was chosen based on the percentage of seed germination and the most
advanced seed development stage. To investigate the effect of colchicine on orchid
plants, 5-month-cld protocorms were treated with four different concentrations of
colchicine (0, 0.025, 0.05, and 0.1 (w/v)) for 24 hours and continue cultured on MS
medium. The protocorm development, the number of shcots per protocorm, the length
of roct and shoot, and the survival rate were examined monthly for 3 months. The length
and width of stomata, the number of stomata and leaf epidermal cells, and the DNA
content were also examined using flow cytometry in the 3" month of culture. The result

revealed that, after four weeks of sowing, seed treatments with 0.5% (w/v) Na(OCl) for 5



min and 0.5% (w/v) Na{OCl} for 10 min resulted in high seed viability of 62.06% and
59.10%, respectively, along with seed germination rates of 58.85% and 58.42%, without
any contamination. However, seed treatments with 05% or 1% {w/v) Na(OCU
concentrations for 1 min resulted in increased seed germination and seed viability but
also resulted in contamination. Protonged treatments {5 min or 10 min) with 1% (w/v) of
NalOCl) caused a decline in seed viability and germination. The development of £
bicallosa seeds was observed through 3 Stages including Stage 1; embryo swelling, Stage
2; embryo getting bigger and rupture of the testa, and Stage 3; where the embryo turned
green. For the effect of various media on seed germination and growth, MS and ¥4MS gave
the highest percentage of seed germination with 92.88 + 7.02% and 89.21 = 2.41%,
respectively, and the highest percentage of Stage 3 development seeds with 91.40 +
8.60% and 89.21 + 2.41 respectively followed by MM, Y2MM, VW, and %VW media. For
the effect of colchicine treatments, 0.025% and 0.05% cclchicine treatments did not
affect the survival rate and protocorm development. However, a slight decrease in the
survival rate to 88.33% was observed in the 0.1% colchicine treatment. Plants treated
with 0.05% colchicine exhibited the greatest shoot and development in the third month
after treatment, with the highest average shoots per plant (1.24 shoots per plant), average
length of shoct (4.15 cm), average shoot induction percentage (35.33%), average tength
of root (2.51 cm), and average root induction percentage (21.67%). The size of stomata
and leaf epidermal cells also increased due to the effect of colchicine. Plants treated
with 0.025% colchicine had a significantly tower number of leaf epidermal cells per area
(63.78 cells per 0.1 mm?) than plants in the control treatment, and plants treated with
0.05% colchicine had significantly longer stomatal length (36.32 um) and width (30.41
pm)For the effect of colchicine on DNA content, plants treated with 0.05% and 0.1%
colchicine possessed a population of cells with 4C-8C DNA content, while non-colchicine

treatment cells (control) possessed 2C, 2C-4C, and 4C DNA content.
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