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Induction and Growth of Vegetative Stems through In Vitro Culture of Gastrodia elata

Hyun Tae Kim, Seung Taek Kim, Wi Young Lee and Eung Jun Park !

Department of Forest Genetic Resources, Korea Forest Research Institute, Suwon 441-847, Korea

ABSTRACTS : Gastrodia elata has been cultivated as an important medicinal resources to treat various human diseases.
One of the major problems associated with its field production is the degeneration of seed tubers, which is mainly caused by
soil-borne pathogens. This study was conducted to produce disease-free seed tubers by the development of in vitro micro-
propagation method. First, tubers of G elata were treated with HgCl, prior to culturing in vitro. Among various culture
medium tested, water agar (WA) and WPM medium were the most effective on the induction and growth of vegetative
stems. NAA (0.1 mg/¢) or TDZ (1.0 mg/¢) in WA medium showed better growth of vegetative stems compared to other plant
hormones. Finally the induction and growth of vegetative stems were better in the dark compared to the light condition. In
this study, we established an in vifro micropropagation system of G elata, which might be an efficient way to increase the

yield and quality of G elata tubers in the field production.

Key Words : Gastrodia elata Blume, Immature Rhizome, Micro-Propagation, Vegetative Stem, Orchidaceae

M o

vl (Gastrodia eleta Blumeye 52 E0|AT $l3} #ig]
7F o] ©aFsHRE ] fle Hskd thdd AeEA
Y2 A&o] Erbesty @A RYI Uy HAE
(Armillaria sp.)? A8k 7144 == Yol A gle A+
S| M= AJLo] 7Fs3slt). BE HMvlE vl (Dioscoreaceae)
2 EEsta oy AEFHor  Hue W
(Orchidaceae)l] &3+ thdA ZEO 2 HF X (FAK), d2
MR, A5 (REE), d= @), A2 @52 oS
2 EgojA7|% &t} (Heo et al, 2006; Chang and But,
1986; Ha et al, 2000; Huang, 1985; Xu er al, 1998).
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SHHE F8 A2 gastrodin, ergothionine,
alcohol, alkaloid, phenolglycoside, [Fsitosterol,
citric acid, palmitic acid $°] Ut} (Bin and Chen, 2004;
Hayashi et al, 2002; Lee et al, 2002). Gastrodine A]Z
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Table 1. Effects of the disinfectants on immature rhizome sterilization.

i Concentration (%)
Disinfectants Time
(min) 1 1.5 2
NaOCl 30 100.00 £0.00 100.00 £0.00 91.67 £14.43°
45 100.00 £0.00 91.67 £14.43 75.00 £0.00
60 100.00 £0.00 75.00 =0.00 66.67 =14.43
Ca(OCl), 30 100.00 £0.00 100.00 £0.00 100.00 £0.00
45 100.00 £0.00 100.00 £0.00 91.67 £14.43
60 100.00 £0.00 91.67 £14.43 83.33 +£28.86
"The data represents mean value £SD (n = 3).
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Fig. 1. Effects Of the ConcentrationS(A) Of HgCI2 treatment(z WA WHITE WPM B5 MS ROM DBM2 N6 LM DKW WV5 GIM ER CPM KMM SH QLM DCR

min - 2 times) on immature rhizome sterilization and
vegetative stem induction(B). The data represents mean
value = SD (n = 20). The same superscript letters indicate
the corresponding components that do not differ statistically
(P < 0.05; Duncan’s test).
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Culture medium

Vegetative Stem Number per Immature Rhizome

WA WHITE WPM

BS MS ROM DBM2 N6 LM DKW WVS GIM ER CPM KMM SH QLM DCR

Culture medium
Fig. 2. Effect of culture media on the number of vegetative
stems per immature rhizome (A; Light condition, B; Dark
condition). The data represents mean value =SD (n = 7).
The same superscript letters indicate the corresponding
components that do not differ statistically (P < 0.05;
Duncan’s test).
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Fig. 3. In vitro vegetative stem induction from immature
rhizome of Gastrodia elata. A; Entire feature of multi-
vegetative stem induction, B; Vegetative stems, C; Secondary

corms (indicated by arrows), D; Terminal corms.
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Photoperiod (hours)

Fig. 4. Effects of photoperiod on the length of vegetative stems.
The data represents mean value = SD (n = 7). The same
superscript letters indicate the corresponding components
that do not differ statistically (P < 0.05; Duncan'’s test).
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Table 2. Effects of plant growth regulators on the number of
vegetative stems per immature rhizome.

Concentration Vegetative stem No. of vegetative stems

Treatments (mg/0) induction (%) per immature rhizome
Control

(WA) 0 67.00 3.97 £0.32

NAA 0.01 100.00 5.23 £0.37°%"
0.1 100.00 5.15 £0.22°
0.5 100.00 4.79 +0.40°
1.0 100.00 435 +0.36°
2.0 75.00 2.60 +0.33¢

TDZ 0.01 100.00 3.73 £0.42°
0.1 100.00 5.21 £0.22°
0.5 100.00 4.77 £0.23¢
1.0 100.00 5.83 £0.31¢
2.0 100.00 471 £0.39°

GA; 0.01 50.00 4.75 £0.39°
0.1 33.00 0.61 £0.14°
0.5 0.00 0.00 +0.00
1.0 0.00 0.00 £0.00
2.0 0.00 0.00 £0.00

2,4-D 0.01 100.00 415 £0.33°
0.1 100.00 3.80 £0.27°
0.5 100.00 453 +0.33°
1.0 75.00 5.05 & 0.424
2.0 100.00 3.26 £0.32¢

‘The data represents mean value £SD (n = 7).
“The same superscript letters indicate the corresponding components
that do not differ statistically (P < 0.05; Duncan’s test).

Table 3. Effects of rhizome size on the number of vegetative stems
per immature rhizome.

No. of vegetative stems per

Treatments (cm) immature rhizome

Light condition Dark condition
'm”l‘at“re thizome ) o 3 64 4035 4.09 +0.31%"
ength (cm)
3.5 3.83 £0.26° 4.75 £ 0.36°
50 3.47 £0.33" 4.33 £0.38°
Immature thizome ) o 5 g 4 57 470 +0.35
diameter (cm)
1.0 4.11 £0.30 7.55 £0.29

The data represents mean value £ SD (n = 10).
“The same superscript letters indicate the corresponding components
that do not differ statistically (P < 0.05; Duncan’s test).
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Fig. 5. Effects of apical dominance on immature rhizome.
The data represents mean value £ SD (n = 10). The same
superscript letters indicate the corresponding components
that do not differ statistically (P < 0.05; Duncan'’s test).
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