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Multi-secondary Somatic Embryogenesis and Plant
Regeneration from Hypocotyl Cultures of Alfalfa
(Medicago sativa L.)

S. H. Won, B. H. Lee, K. Y. Kim*, H. S. Lee, H. J. Lee and J. Jo*

Abstract

Hypocotyl explants of Medicago sativa cv. Vernal were cultured on Murashige and Skoog (MS) medium
supplemented with various combinations of growth regulators. After six weeks of culture, somatic embryos were
formed from calli on MS medium containing 4 mg/{ 2.4-D and 0.1 mg/{ kinetin, or 4 mg/¢ 2,4-D and 0.5 mg/{
kinetin. The mature somatic embryos were developed to plantlets when subcultured on MS basal medium. In order
to obtain secondary somatic embryogenic calli, cotyledon of regenerated plantlets were cultured on a callus
induction medium. Embryogenic calli were formed on MS medium containing 4 mg/{ 2.4-D alone. For induction
and development of secondary somatic embryogenesis, the embryogenic calli were transferred to MS basal medium
containing either 2,4-D or NAA. Multi-secondary somatic embryogenesis was the most effective on MS basal
medium with 0.1 mg/¢ 2,4-D. The rate of secondary somatic embryo formation of regenerated plants was 18 times
higher than that of seed grown plants. The mature secondary somatic embryo were germinated into plantlets on MS
basal medium after six weeks of culture.
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Table 1. Effect of 2,4-D and kinetin combinations on somatic embryogenesis in hypocotyl tissue

culture of M. sativa cv. Vernal

Kinetin 2,4-D (mg/l)

(mg/t) 0 0.1 0.3 1 2 4
0 R R. C C c C
0.1 R C C C SE SE
0.5 R G C C C SE
1 R C C C C
2 N N C C C C
-+ N N N N N

R : Rooting. SE ; Somatic embryo. N ; Necrosis. C ; Callus.
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Table 2. Effect of 2,4-D on the induction of
embryogenic callus from cotyledon
explants of primary embryos-derived
M. sativa cv. Vernal after six weeks

of culture
Conc. of 2,4-D Frequencies of
(mg/¢) embryogenic calli®

0.0 —

0.1 =

1.0 +

2.0 ++

4.0 +++

5.0 *

9 — none ; +, poor (5~30%) ; ++, moderate (31~70%) ; +++,

high (71~100%).

Table 3. Effect of plant growth regulators on
the induction of secondary somatic
embryos from embryogenic calli of
M. sativa cv. Vernal after six weeks
of culture

Plant growth regulator (mg/¢)  [requencies of

somatic
2,4-D NAA embryo?
0.0 +++
0.1 +++
1.0 ++
2.0 +
4.0 +
0.1 +++
1.0 ++
2.0 -
4.0 -

A — nome ; +, poor (5~30%) ; ++, moderate (31~ 70%) +++,

high (71 ~100%).
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Table 4. Comparison of embryo production from explants of seed grown and regenerated

plants

No. of No. of No. of calli % of calli Mean no.

Plant . ' producing producing embryo/
calli embryo
embryo embryo callus

S1? 30 5 2 6.6 0.16£0.08%
S2 28 1 1 3.6 0.04+0.06
S3 32 0 0 0 0
R1® 17 135 17 100 79 =18
R2 15 212 15 100 141 =43
R3 13 70 10 77 70 £2.4

9 §1-83 ; Three different seed grown plants.

® R1~R3 ; Three different regenerated plants derived from a single primary embryo.

9 Standard error of the mean.
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Fig. 1. Secondary somatic embryogenesis and plant regeneration from cotyledon explants of
primary embryo-derived Medicago sativa plants. A, secondary somatic embryos after six
weeks of culture ; B, Multi-somatic embryos on MS medium with 0.1 mg/l 2,4-D ; C,
Somatic embryo-derived plantlets in MS medium ; D, Regenerants with leaves and roots.
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