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APINYA KHAIRUM : BREEDING FOR BLACK ROT RESISTANCE IN
Dendrobium ‘Earsakul’ VIA IN VITRO MUTAGENESIS AND SELECTION.

THESIS ADVISOR : PROF. PIYADA ALISHA TANTASAWAT, Ph.D. 185 PP.

BLACK ROT/DENDROBIUM/ETHYL METHANSULFONATE SELECTION

The development of Dendrobium ‘Earsakul’ with improved resistance to black rot is
essential for sustainable orchid production. The objectives of this research were to (1) evaluate
different culture media for Phytophthora palmivora growth and sporulation, and select the most
virulent P. palmivora isolate for preliminary evaluation of resistance levels of the
potentially resistant lines in D. ‘Earsakul’, (2) breed D. ‘Earsakul’ for black rot resistance via
in vitro mutagenesis and selection, (3) evaluate black rot resistance levels in D. ‘Earsakul’
mutants and non-mutagenized controls using detached leaf assay, (4) verify genetic changes
of putative resistant mutants using ISSR analysis, (5) investigate DNA content and genome
size using flow cytometry and evaluate morphological traits of black rot resistant mutants
compared to non-mutagenized controls, and (6) characterize changes in protein profiles as well
as -1,3-glucanase and chitinase activities before and following P. palmivora infection in black
rot resistant mutants and non-mutagenized controls. The results revealed that the best culture
media for surface mycelial growth of P. palmivora were pea sucrose agar (PSA) and V8 agar
(V8A), while corn meal potato agar (CMPA; a newly developed medium) induced sporulation
earlier than other media. From pathogenicity test among single-spore P. palmivora isolates from
Nakhon Ratchasima, it was found that NK-53-9 is the most virulent single-spore P. palmivora
isolate which can be used for screening of black rot resistance. Fifty putative resistant
mutants (22 putative mutants from 1.4% ethyl methanesulfonate (EMS) (LDzo) and 28

putative mutants from 1.8% EMS (LDso)) were obtained after 3 cycles of in vitro
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selection for black rot resistance. Thirteen putative black rot resistant mutants, including four
highly resistant and nine resistant putative mutants were identified after evaluation of black rot
resistance levels using detached leaf assay. All of these black rot resistant putative mutants were
genetically different from the non-mutagenized controls based on ISSR analysis. These D.
‘Earsakul’ mutants and non-mutagenized controls had the same chromosome number of
2n+4n+8n, and one of them SUT17E18316 had maximum DNA content and genome size.
Most of the black rot resistant mutants were morphologically different on some characters from
the non-mutagenized controls, particularly SUTI3E18305 which possessed outstanding
characters and may be useful for future commercialization. The infection of P. palmivora
induced activities of both B-1,3-glucanase and chitinase activities in some mutants and non-
mutagenized controls, particularly, a highly resistant mutant SUT13E18301 which exhibited
the highest induction. Unique up-regulated protein bands of 15, 16, 39 and 54 kDa were
identified by SDS-PAGE in some black rot resistant mutants during P. palmivora infection and
may be used as protein markers for black rot resistance mechanisms in orchids. Moreover,
whole plant assay demonstrated that SUT13E18305 had higher local and systemic B-1,3-
glucanase and chitinase induction than other black rot resistant mutants and non-mutagenized
control, suggesting its potential resistance against black rot and/or other diseases in subsequent
infection. These findings are useful for breeding programs for black rot resistance in orchids.
Some mutants obtained from this study may also be useful for commercial orchid production

or used as new black rot resistance resource in the future.
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