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JINDA DEDBOON : COLCHICINE AND GAMMA IRRADIATION OF
Doritaenopsis HYBRID TO INDUCE GENETIC VARIATION IN VITRO.

THESIS ADVISOR : ASST. PROF. ARAK TIRA-UMPHON, Ph.D., 64 PP.

COLCHICINE/GAMMA IRRADIATION/Doritaenopsis HYBRID/IN VITRO

This study aims to develop Doritaenopsis hybrid by colchicine and gamma
irradiation. Two experiments were set up in vitro. The first experiment was to examine
the most effective concentration and the duration of colchicine treatment. The
experimental design was Factorial in CRD with 7 replications. The protocorm-like
bodies (PLBs) were cultured on Vacine and Went medium (VW) containing different
concentrations of colchicine 0, 0.05, 0.075 and 0.1% (w/v). After an incubation period
of 1, 3, 5 and 7 days, they were transferred into modified VW medium. The results
showed that increasing concentration and duration of colchicine treatment decreased
the percent survival of PLBs. After 10 months, morphology, physiology and DNA
content were investigated. The results indicated that the higher concentrations and the
longer treatment durations decreased the fresh weight, number of leaves, leaf length,
number of root, root length and stomatal density of the young plant. In contrast, the
root diameter, leaf width, leaf thickness and stomatal length increased. In addition,
plant exposured to colchicine gave high percentage of tetraploid plant. Especially, the
plant exposure to colchicine at 0.1% for 7 days showed the highest percentage of
tetraploid (60%). However, the tetraploid plants were rosette and the rate of growth
was slower than that of the diploid plants. The second experiment was to find the
suitable dose of gamma irradiation for mutation. The experimental design was in CRD

with 7 replications. PLBs were irradiated with gamma radiation at the doses of 0, 50,



100, 150 and 200 Gy before transferred to culture on modified VW for 10 months.
The results showed that the fresh weight, leaf length, leaf width, leaf thickness,
number of root, root length, and root diameter decreased with the increased exposure
dosages. However, the number of leaves increased. While, stomatal density, stomatal
length and DNA contents were not significantly different. Moreover, morphological
changes such as abnormal leaf, forked leaves, chlorophyll variation, narrow leaves,
shortened and thickened leaves, multiple branching and changes in leaf color from
green brown to green were observed. In addition, the percentage of mutation was
highest at the radiation doses of 200 Gy (24.29%). Furthermore, the higher radiation
exposured caused higher mortality rate of the plants. Plant exposured to gamma

radiation at 50 Gy showed the highest mutation survival rate (54.54%).
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