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Establishment of suspension culture condition for embryogenic callus
proliferation and somatic embryo development of Kalopanax septemlobus

Sun-Ja Kim - Heung-Kyu Moon*
Biotechnology Division, Korea Forest Research Institute, Suwon 441-350, Korea

ABSTRACT This study was conducted to establish the optimal suspension culture system for both the propagation of
embryogenic celis (ECs) and the induction of somatic embryos (SEs) of Aalopanax septemlobus. The proliferation rate
of ECs was reduced as the inoculum density was increased; the highest rate was obtained when 0.1 g/100 ml of cells
was initially inoculated. According to the analysis of cell growth pattern and cell growth cycle (G1, S and G2/M), the cell
growth started in 5 days culture initiation, grew rapidly until 15 days and then decreased gradually. Distinctive changes
of the cell growth cycle by the culture periods was also observed; the growth cycle was doubled from initial 5.6% to 11.7%
of S stage in 5 days culture and then reached in stable stages again. Therefore, the results indicated that a 15-day-cycle
was the optimal culture period for the propagation of the ECs through the suspension culture. Furthermore, the cell inoculum
density was also important for the induction of SE; more than 65% of SEs at the torpedo stage was induced by using
the low level of cell inoculum (0.5 g/L), while the higher inoculum densities were rapidly reduced the proportion of SEs
at that stage. Although the higher inoculum density delayed the development of SE, it did not affect the proportion of
SEs at the globular and heart stage. In conclusion, this study showed that the suspension culture of the Aalopanax septe-
miobus ECs through the control of inoculum density was an efficient way for both the propagation of ECs and the induction

of SEs, suggesting that the development of this system might help to reduce the culture period for the somatic embryo
production.
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Table 1 Effect of inoculum densities on the embryogenic cell growth after 3 weeks of suspension culture

Inoculum density (g/100ml) Fresh wt. (g/L) Dry wt. (g/L) % of DW Growth rate
0.05 ' 460 € 057 ¢ 12.38 a 039 b
0.1 19.63 d 2.50 be 12.69 a 0.89 a
0.5 3133 ¢ 427 b 13.63 a 0.25 ¢
1.0 3743 ¢ 513 b 13.72 a 0.13 d
5.0 82.10 b 9.67 a 11.79 a 0.03 de
10.0 12250 a 11.37 a 9.20 b 0.01e

* Different letters within columns indicate significant differences at p=<0.05
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Figure 1. The growth pattern of embryogenic cells during 40 days of
suspension culture
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Table 2 Specific growth rate (u) and doubling time (Ty) for embryogenic cells grown in suspension culture

Day 5 10 15

25 30 35 40

u 0.104 0.122 0.147*

0.039

0.030 0.022 0.022 0.012

* Maximum growth rate (u max), Ty=In2/ ¢ max=4.71 (days)
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Figwre 2. Time-dependant changes of three different periods of cell cycle
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Fgure 3. Changes of SE developmental stages depending on inoculums
density
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Figure 4. Histological observation of somatic embryo development
depending on inoculum

A : Solid culture (0.01g/plate)

B-F : Suspension culture (B: 0.5, C: 1.0, D: 5.0, E: 10, F: 30 g/L)
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Figure 6. Ceil culture and plant regeneration of K. septemlobus
embryogeneic cell

A- Proliferation of embryogenic cells in suspension culture; B-
Somatic embryo induction from embryogenic cells; C- Somatic
embryos at torpedo stage, D and E- Germinating somatic embryos;
F- Converted plantlets, G- Acclimatized plantlets in artificial soil
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