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ABSTRACT

Orchid is one of the most important economic ornamentals in Thailand. Owing to its
beauty and high diversity, there has been a lot of demand domestically and internationally.
Therefore, breeding new varieties for high quality is essential. Mutation breeding is an
alternative for orchid improvement. The objective of this research was to perform mutation
breeding of Dendrobium ‘Earsakul’ using sodium azide (NaNs) in vitro. The experiment was
divided into 2 parts: (1) chemical mutagenesis of Dendrobium ‘Earsakul’ protocorm-like
bodies (PLBs) using NaNs, (2) selection and evaluation of mutants, which was divided into 3
parts: 2.1) selection and evaluation with morphological characters, 2.2) selection and
evaluation with molecular markers, and 2.3) selection and evaluation with cytology method.
When percentages of mortality were evaluated at 3 days, 1 and 2 weeks after treatment of
Dendrobium ‘Earsakul” PLBs in various concentrations of NaNs, it was found that percentages
of mortality of PLBs increased when concentrations of NaN; increased. The 30% (LDs;,) and
50% (LDso) mortality rates were obtained with 0.1 and 0.5 mM NaNs, respectively. PLBs were
mutagenized at the concentrations of 0, 0.1 and 0.5 mM NaN; and cultured for 6 months
before being transferred to greenhouse. Morphological alteration has been observed in some
putative mutants; dwarf, more and shorter internodes, short and thick leaves, short roots and
reduced root numbers, which differed from nonmutagenized controls where only short roots
and reduced root numbers were found. When genetic profiles of 24 putative mutants from
mutagenesis using 0.1 and 0.5 mM NaN; were compared to 10 nonmutagenized controls,
altered DNA profiles were found in 20 out of these 24 putative mutants (83.3%). Sixty three
polymorphic bands were produced from a total of 194 bands (32.3%) by 11 inter simple
sequence repeats (ISSR) primers. Genetic diversity and relatedness were evaluated among
NaN; mutagenized plants and nonmutagenized controls by means of ISSR analysis and
morphological characters. It was found that ISSR offered higher value of Mantel’s test
cophenetic correlation (0.97) than morphological characters (0.79) and had higher mutant
differentiation capability, indicating higher efficiency of ISSR. Counting of chromosome
numbers in the root tips showed that NaN; mutagenized plants and nonmutagenized
controls had the same chromosome number of 2n = 2x = 24, suggesting that both
concentrations of NaN; had no effect on chromosome number. These results indicated that
NaN; can be effectively utilized to mutagenize Dendrobium ‘Earsakul’ PLBs, and ISSR marker
is a powerful tool for identification of mutants at an early stage. At present, these identified

mutants are being cultured for future evaluation of their horticultural characters.





