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ABSTRACT Artificial seeds were produced by encapsulation of somatic embryos of Aalopanax septemlobus
and investigated the effects of alginic acid concentration, size of somatic embryos, additives in capsules and
nursery seedbeds for germination. The most suitable concentration of alginic acid was 3% for germination of
encapsulated seeds. Germination was suppressed at higher concentration more than 3% alginic acid. For
germination of artificial seeds, 1/2 MS medium with 0.02% activated charcoal was effective. There was no
significant differences on the germination among the different size of somatic embryos. Additives in hydrated
capsule was very important for germination and post-germinative growth of artificial seeds. Germination was
severly inhibited in hydrated capsule containing only distilled water. Both sucrose and MS medium addition
in hydrate capsule was effective for germination of artificial seeds. When artificial seeds were transferred to
soilbed, germination rate was high in perlite containing 3% sucrose but very low in perlite with only water.
These results indicate that nursery additives in both hydrate capsules and soilbeds was important for
germination of artificial seeds in Halopanax septermiobus.
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Figure 1. Procedure of artificial seed production after encapsulation of somatic embryos by alginic acid. (D Dip of somatic embryos
in liquid alginic acid, @ Encapsulated bead production by alginic acid; @ Solidification of artificial seeds in CaCl, under
sterilization; @ Washing of artificial seeds; (5 Finally prepared artificial seeds
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Table 2. Influence of somatic embryo size on germination of
artificial seeds”

Length of somatic Germination rate (%)

embryo (mm) 112 MS 1/2 MS + A.C. 0.02%
1.5-2.0 97.6 97.2
2.0 99.0 100
4.0 99.0 98.4
5.0 100 97.3

*Artificial seeds were encapsulated with 2.5% alginic acid
containing in MS medium and 3% sucrose

Table 3. Effect of additives in artificial seeds on germination*

Additive Germination rate (%) Result
Water 25.0 Slow germination
Water + 3% sucrose 93.8 Rapid germination

MS liquid medium +
3% sucrose

Browned after

944 -
germination

*Artificial seeds were encapsulated with 2.5% alginic acid and
germinated on 1/2MS medium

Table 1. Germination of artificial seeds solidified with different concentrations of alginic acid on medium with or without activated

charcoal
Germination medium Con. of alginic acid* (%) Germination rare (%) Result
3.0 94.0 Normal germination
1712 MS cont 35 91.0 Normal germination
4.0 82.0 Root growth inhibited
3.0 95.0 Normal germination
172 MS + A.C 0.05% 35 94.0 Normal germination
4.0 88.4 Root growth inhibited

*Artificial seeds were encapsulated with 1/2 MS liquid medium, 3% sucrose, and different concentration of alginic acid
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Table 4. Germination of artificial seeds with different constituents of artificial endosperm and different conditions of germination medium

Constituent in artificial seed” Germination medium

Germination rate (%) Average germination rare (%)

M 12 MS, S 2%, gel 0.3%
@ 1/2 MS, A.C 0.02%, gel 0.3%
® 3% sucrose, gel 1.0%

@ Distilled water, gel 1.0%

Water

73.3
81.3
455
100

75.0

3% sucrose

90.9
95.0
26.7
92.9

76.4

MS liquid medium

95.0
94.7
65.0
100

88.7

1/2 MS liquid medium

CEORCECHCRORCHONCEORONS!

89.5
90.0
66.7
94.4

85.2

*Artificial seeds were encapsulated with 2.5% alginic acid

Table 5. Effect of perlite grain size and nutrient freatment on ex vitro germination of artificial seeds

Germination of seeds (%)

Perlite size - - — -
Distilled water 3% sucrose 1/2 MS liquid medium MS liquid medium

Large 0 61.1 50.0 50.0

Middle 0 64.3 66.7 346

Small 5.6 65.2 50.0 53.3

Mean 5.6 63.5 55.6 459
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Figure 2. Germination of artificial seeds of Kalopanax =T =
septemlobus. (12 - Barly germination stage of artificial seeds; S ZE% & Q)= FESo RA B3 AEvF Bast
@@ - Radicle growth of germinated artificial seeds. 7 By
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Figure 3. Ex vitro germinated artificial seeds of Kalopanax oA kst 2 AylEo| el thh xpolE yElct
septemlobus. (D Artificial seed germinants in large size perlite;
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