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Abstract

Dendrobium chrysotoxum is a beautiful orchid with medicinal benefits. While there is an increasing demand for
industrial processing, the number of orchids obtained from natural sources and cultivation is insufficient. Further, there
have been issues of wild orchid smuggling from forests. This research aimed to study the factors related to the propagation
of D. chrysotoxum under sterile conditions during the shoot multiplication stage. To investigate the influences of growth
regulators, we cultured the shoot explants on the Y2 MS semi-solid medium without the growth regulator, with the
addition of the individual regulators, including 1-naphthaleneacetic acid (NAA), 6-benzyladenine (BA), kinetin (KIN), and
thidiazuron (TDZ), or with NAA combined with BA, KIN, or TDZ at the specified concentrations. After 8 weeks of culturing,
we found the addition of 0.1 mg/L NAA and 1 mg/L BA best suited for shoot multiplication. This treatment resulted in
the highest number of shoots (4.53 shoots per explant) and leaves (3.40 leaves per explant), and the resultant shoots
were relatively tall (4.14 centimeters on average). To explore the effects of the culturing system, we cultured the shoot
explants either on the semi-solid medium or in a temporary immersion bioreactor (TIB) with liquid feeding every 6 and
12 h, for 5 and 10 min each time, using %2 MS medium with 0.1 mg/L NAA and 1 mg/L BA supplementation. After 8 weeks
of culturing, we found all TIB-dependent growth conditions to perform better than the semi-solid medium-dependent
counterparts. Specifically, the 10-min liquid feeding for every 6 h was the optimum feeding condition for the TIB system.

There, we were able to achieve the maximum number of new shoots (6.67 shoots/explant) with the greatest heights (5.10
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cm on average), new leaves (4.20 leaves per explant), and new roots (3.60 roots per explant) with the greatest root length
(0.96 cm on average).

Keywords: Dendrobium chrysotoxum, Shoot multiplication, Auxin, Cytokinin, Temporary immersion bioreactor system
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