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Several authors''® have succeeded in the induction of somatic embryos and regeneration of whole
plant by using soybean (Glycine max L. Merr.) immature embryos as explants. Lazzeri et al.>*
studied the effects of hormones, culture manipulations, nutritional, physical and chemical factors. The
efficiency of embryogenesis, however, was not so high. We investigated the effects of sucrose concen-
tration of culture medium and stage of immature embryos on the embryogenesis of soybean.

Plants of soybean variety Masshokutou (Kou 502), which produced a large number of somatic em-
bryos in the previous study,” were grown in a greenhouse under a 10-h photoperiod. Immature seeds
were harvested, classified by size in length to 2.0-2.4, 2.5-2.9, 3.0-3.4, 3.5-3.9 and 4.0-4. 4 mm, and
cultured according to the protocol of Lazzeri ez al.®> with some modifications. Each pair of isolated
cotyledons were placed on culture medium in a test tube (120 mm X 25 mm). The medium consisted of
MS salts,” B5 vitamins,® sucrose (0.5, 1, 2, 3%) and NAA (10 mg/l). The pH was adjusted at 7.0,
and the medium solidified with gelrite (0. 22%). Cultures were incubated under continuous dim light
at 25°C. At the end of 4 weeks, all the embryo-like, organized structures were counted as somatic
embryos, whereby those showing bipolar shape and owning at least one cotyledon and defined hypocotyl
were counted as rormal somatic embrycs, while others such as globular or sticky types without coty-

Fig. 1. A : Somatic embryos produced from immature embryos on a medium
containing 0.5% sucrose 5 weeks after the initiation of culture.
B : Somatic embryos developed after 2 weeks of transfer onto a
medium containing 1mg// NAA and 3% sucrose.

*** Corresponding author. Off print requests to: T. Komatsuda.



109

W SUCIOSE 0.5%
A [ ) 1.0

= 4

= o 2.0

=

5 P N 3.0

2 34

o

=3

=

[3

H

s 2

s

=

g

Lzl

g

s 11

=

s

=

s

=

=

£

=

o ¥ L)
2.0-2.4  2.5-2.9 3.0-3.4  3.5-39  4.0-4.4

Seed [ength (mm)

Fig. 2. Effect of sucrose concentration and stage of immature seed on
induction of somatic embryogenesis.
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Fig. 8. Effects of sucrose concentration in culture media
on the shape of somatic embryos produced.
Total number of somatic embryos obtained from
40 explants at 2.5-2.9 and 3.0-3.4mm in length
were presented.
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ladons were counted as abnormal ones. Each sucrose concentration within each seed length was repre-
sented by twenty explants (pairs of cotyledons).

Green somatic embryos were detected 2 to 3 weeks after the initiation of culture (Fig. 1, A).
Figure 2 indicates the effects of sucrose concentration and maturity of seed explants on the production
of normal somatic embryos. The combinations of 2. 5-2.9 mm long seed with 0.5 or 1.09% sucrose
produced 3.2 or 3.5 normal embryos per explant, respectively. The efficiency of normal embryos
production was about twice as high as that on the medium containing 3% sucrose previously reported.
Lazzeri et al.”’ produced higher numbers of normal embryos per explant on the media containing 1 or
2% sucrose with 6.5 mg/l NAA, and 2% sucrose with 12. 5 mg// NAA. In our experiment, a larger
number of normal embryos per cultured explant was provided on the media containing 0.5 or 1%
sucrose with 10 mg/l NAA. These results may indicate that the influence of sucrose concentration on
the number of normal embryos is dependant upon the genotypes of soybean.

Sucrose concentration also affected the number of cotyledons of somatic embryo. A lower sucrose
concentration increased the percentage of two-cotyledon types, and decreased the percentage of one-coty-
ledon types (Fig. 3). The number of embryos of two-cotyledon type in 0.5% sucrose medium were
21 times as many as that in 3% sucrose on 2.5-3.4 mm long seed. On both media containing 0.5
and 1.09% sucrose, most somatic embryos produced were smaller than 2 mm in length and normal shaped
(Fig. 1, A). After transferred to a maturation medium containing decreased NAA (1 mg/) and
increased sucrose (3% ), the small embryos developed into mature size, turned from green to yellow, and
stopped enlarging (Fig. 1, B). Somatic embryos were continuously produced from the embryogenic
cultures on the maturation medium.

We are indebted to Dr. K. Ohyama for his helpful advice on the preparation of this manuscript.
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