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Abstract

Project code : DBG5380010

Project title : Breeding of Dendrobium orchid for resistance to black rot via mutagenesis
Investigator : Prof.Piyada Alisha Tantasawat, Ph.D

E-mail address : piyada@sut.ac.th

Project period : 4 years

Dendrobium ‘Earsakul’ is one of the most popular commercial orchid in Thailand. New
varieties were improved continuously for high quality and resistance to diseases. The objective
of this research was to breed Dendrobium ‘Earsakul' for resistance to black rot via mutagenesis
using in vitro selection. The experiment was divided into 4 parts: 1) in vitro culture of
Dendrobium ‘Earsakul’ protocorm-like bodies (PLBs), 2) chemical mutagenesis using ethyl
methane sulfonate (EMS) and sodium azide (NaNs), 3) in vitro selection for black rot resistance
using the most virulent isolate of Phytophthora palmivora isolated by modified baiting method,
preliminary resistance screening and morphological comparison of mutants at the laboratory
level and 4) identification of inter simple sequence repeat (ISSR) markers that were suitable for
mutant identification and evaluation of genetic variation. It was found that VW1 was the best
medium for the culture of Dendrobium ‘Earsakul’ PLBs in both phase | and Il culture. It
increased the total fresh weight of PLBs 2.35-fold higher than the popular formula for
Dendrobium (VWO0) after culturing for 8 months. Chemical mutagenesis showed that the 30%
(LD3y) and 50% (LDsy) mortality rates were obtained with 1.4 and 1.8% EMS and 0.1 and 0.5 mM
NaNs, respectively. Selection of 10 P. palmivora isolates identified isolate 9 as the most virulent
isolate. When this isolate was cultured on 4 different oomycetal culture media, it was found
that pea sucrose broth (PSB) medium with the 30-50% culture filtrate concentrations was most
suitable as an efficient selective agent for black rot resistance in Dendrobium. Under this
condition, the survived PLBs could develop into whole plants. All PLBs that were mutagenized
with 1.4 and 1.8% EMS and 0.1 and 0.5 mM NaN; and treated in 0% culture filtrate (control)
survived. While PLBs survival declined with the increase in the culture filtrate concentrations; at
30-40%, PLB survival rates after 3 cycles of selection were 16.5, 13.2, 6.7 and 12.7%,
respectively, and at 50%, they were 15.2, 10.0, 5.8 and 10.0 %, respectively. By contrast, most
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nonmutagenized control PLBs died after selection in culture filtrate for 3 cycles. Six resulting
mutants and control were evaluated for black rot resistance by detached leaf method using 3
isolates of P. palmivora. It showed that three of these mutants, SUT13E18-A, SUT13E18-E and
SUT13N01-j, were resistant to all 3 isolates of black rot. Laboratory morphological evaluation of
mutants revealed that some of them were dwarf, had thick and dark green leaves, and had
different shapes when compared to control. Finally, the suitable ISSR markers for DNA
fingerprinting and genetic variation evaluation of Dendrobium ‘Earsakul’ mutants were identified.
When 15 putative mutants from mutagenesis of Dendrobium ‘Earsakul’ using 0-2% (w/v) EMS
were compared to nonmutagenized control, it was found that all putative mutants differed in
their DNA patterns from the control and were identified as true mutants. All 10 ISSR primers
amplified 112 polymorphic bands from a total of 144 bands (77.78%). Similarly, when 28
putative mutants from mutagenesis of Dendrobium ‘Earsakul’ using 0-5 mM NaN; were
compared to nonmutagenized control, 39 polymorphic bands were produced from a total of
173 bands (22.5%) by 9 ISSR primers. Out of these 28 putative mutants, 15 (53.6%) showed
altered genetic profiles compared to control and were identified as true mutants. These results
suggest that both EMS and NaNs can be effectively utilized to generate mutants in Dendrobium
‘Earsakul’, and ISSR provides a powerful tool that allows efficient early detection of these
mutants. The identified mutants including those that are black rot resistant are currently being
multiplied for future evaluation of their black rot resistance at the greenhouse level, and the

alteration of their genetical, biochemical and horticultural characteristics.
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