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SASITORN HUALSAWAT : CHARACTERIZATION OF SODIUM AZIDE
INDUCED BLACK ROT RESISTANT Dendrobium ‘Earsakul’ MUTANTS.

THESIS ADVISOR : PROF. PIYADA ALISHA TANTASAWAT, Ph.D., 94 PP.
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Dendrobium is one of the most important economic cut-flowers in Thailand.
However, its production is negatively impacted by several destructive factors, one of
which is disease especially black rot caused by Phytophthora palmivora. Therefore,
breeding for new orchid varieties with high quality and resistance to black rot is urgently
required. This study aimed to characterize sodium azide (NaNs) induced black rot resistant
D. ‘Earsakul’ mutants. The experiment was divided into 6 parts: 1) investigation of the
effects of various culture media for stimulation of D. ‘Earsakul’ growth in vitro using plant
growth regulators and natural extracts, 2) evaluation of black rot resistance levels in D.
‘Earsakul’ mutants and nonmutagenized controls using detached leaf assay, 3) evaluation of
genetic variability of black rot resistant mutants using inter-simple sequence repeats (ISSR)
markers, 4) characterization of protein profiles in black rot resistant mutants and
nonmutagenized controls following P. palmivora inoculation, 5) investigation of
chromosomal variation of black rot resistant D. ‘Earsakul’ mutants and nonmutagenized
controls using flow cytometry, and 6) morphological characterization of black rot resistant
mutants and nonmutagenized controls. The results showed that at 90 days after culture, D.
‘Earsakul’ plantlets cultured on media supplemented with 1 mg/L BAP had the highest
growth rate, were healthier and more vigorous than when cultured on VW0 media. When

thirty-five D. ‘Earsakul’ mutant lines and five nonmutagenized controls were evaluated for



black rot resistance levels using P. palmivora isolate NK-53-9, it was found that two D.
‘Earsakul’ mutants (SUT17N05304 and SUT17N05308) were highly resistant and
SUT17N05305 and SUT17N05501 were resistant to black rot disease. These four black rot
resistant mutants were further evaluated for their genetic variability, protein profiles,
chromosome variation and morphological characteristics compared with nonmutagenized
controls. Genetic variability based on 16 ISSR markers demonstrated that black rot
resistant mutants were genetically different from nonmutagenized controls (0.186 GD).
Furthermore, SDS-PAGE identified up-regulation of a protein with molecular weight of 39
kDa at 3-5 days after inoculation in four black rot resistant mutants while in nonmutagenized
controls it appeared at 4-5 days after inoculation. In addition, a 13 kDa protein was uniquely
induced only in two of the black rot resistant mutants (SUT17N05304 and SUT17N05305).
Both proteins may be related to pathogenesis-related (PR) proteins involved in inducible
defense mechanism. Flow cytometry analysis showed that these black rot resistant mutants
were mixoploid (2n+4x+8n) and their DNA content and genome size, ranging from 3.77 to
3.90 pg 2C* and 3,640 to 3,764 Mbp, respectively, were higher than all nonmutagenized
controls. In addition, morphological characterization of black rot resistant mutants and
nonmutagenized control showed that the resistant mutants differed from the non-
mutagenized controls on number of nodes, number of leaves and number of roots. It can be
concluded that four D. ‘Earsakul’ mutants induced by NaN3 were resistant to black rot at the
laboratory level. Genetic variability and changes in morphology as well as protein profiles
after inoculation were observed in these black rot resistant mutants, suggesting their

usefulness in future development of new black rot resistant Dendrobium varieties.
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