HIO|RA|ARZ S} (J. of Biosystems Eng.)
Vol. 32, No. 2, pp. 109~114 (2007)

(=) 2l = AS o) di
FAEH S4- =312 H{AAAHY JHL
B4 HMS PN olgY YNE  Asy &Y

Development of Culture System for Masspropagation and
Acclimatization of Tissue Cultured Plantlets

K. S.Han J W.Heo S C,Kim

Y. B, Lee

S.C.Kim D, H Im H. G. Choi

In mass production of seed-potato plantlets, the processes for in vitro propagation and ex vitro acclimatization with a high
cost should be improved by a culture system with environmental control using scaled-up culture vessels. The experiment

was conducted to design a hydroponic culture system for enhancement of growth and development of seed-potato (Solanum
tuberosum) plantlets cultured under photoautotrophic (without sugar in culture medium) conditions with controlled light

intensity and ventilation rate. The culture system was consisted of scaled-up culture vessels, ventilation pipes, a multi-cell
tray and an environmental control system (ECS) for optimum controlling in temperature, light intensity, ventilation rate,
and culture-medium supply. Growth and development of the plantlets was significantly increased under the ECS compared
with a conventional culture system (CCS) of photomixotrophic culture (with sugar in culture medium) using small scale
vessels. For 21 days, leaf area of the plantlets was expanded more than 2 times, and number of internodes also

approximately 4 times greater under the ECS. In addition, the photoautotrophic growth in sweetpotato (Ipomoea batatas)

and chrysanthemum (Chrysanthemum morifolium) plantlets was greater more than 2 times compared with the CCS.
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Fig. 1 Schematic diagram of the system for masspropagation and
acclimatization.
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Table 1 Introduction of the environmental culture system

Single node cuttings
(potato, chrysanthemum, sweet potato)

1/2 MS with sucrose of 30 g L’
supply: Ebb & Flood

Plant materials

Culture medium

Supporting

. Perlite
material

Acrylic panel (W 700xL 420xH 300 mm,
thickness 5 mm),

Magnetic pump, PM-15NM,

shaft material: ceramic, tube: ¢14mm

Culture vessel

Medium supply

Ventilation rate

0~100 cc min’, M3030V
control

Lamp type: External Electrode Fluorescent
Lamp (W 600 x L 300 x H 40 mm)
lighting part: 6 mm in diameter,
400 mm in length, 24 ea

control range: 50~150 pmol m” s

Light control

-1

UV lamp (253.7 nm in wavelength,

Sterilization . .
6 Watt in electric power)

Contamination Alarm system according to the variation

alarm of pH value

Arm9 CPU (200 MHz), display (1024X768),
Main control flash memory (64 MByte), RAM (64 MByte),
board touch control, USB Interface, RS232C
Interface, ADC (10 bit)

- pH sensor: pHOENIX Electrode Company,
BP620DLG-B210, Steam Sterilizable,
0~13 pH, -5~135°C, 150PSI,

Double Junction
- CPU (9052313), AD7135 (15 Bit)

PT100, Range: -200~600°C, stainless
still (316 L)

pH sensor and
controller

Temp. sensor
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Fig. 3 Block diagram of total control system of ECS.
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Fig. 4 Leaf area of seed-potato plantlets on day 21.
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Fig. 5 Number of nodes of seed-potato plantlets on day 21.
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Fig. 6 Chrysanthemum plantlets on day 14.
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Fig. 7 Number of unfolded leaves of chrysanthemum plantlets on
day 21.
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