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Effect of Embryo Morphology on Plant Development in
Secondary Somatic Embryogenesis of Alfalfa

S. H. Won, B. H. Lee and J. Jo

Abstract

Cotyledonary abnormalities were observed in secondary somatic embryos which were developed from calli
cultured on MS medium with various concentrations of 2,4-D. In MS medium containing hormone-free or 0.1
mg/¢ 2.4-D, the frequency of normal embryo formation with two cotyledons were above 57%. According to
concentration of 2,4-D increment the frequency of normal embryos were decreased. In MS medium containing 4
mg/{ 2,4-D, the frequency of normal embryo formation was just 10%. The rate of germination was as follows;
37.7% of somatic embryos had one cotyledon, 85% two cotyledons, 38% three cotyledons, 35% four cotyledons,
25% five cotyledons and 29% trumpet-like cotyledons. About 80% of the embryos with two cotyledons were
converted into normal plants, but one, three or four cotyledons were only 6.8~10%. The five or trumpet-like
embryos were not developed into normal plants.
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Table 1. Effect of 2,4-D on morphological variation of embryos formed from secondary callus of

Medicago sativa L.

Percent of cotyledonary variation

2.4-D No. of total

(mg/e) embryos” One Two Three Four Five Trumpet
0 197 8.1 65.0 9.6 10.2 = 72
0.1 212 84 61.0 9.9 10.8 1.9 8.0
1.0 108 12.8 475 12.2 14.9 2.3 10.3
2.0 74 14.8 31.1 15.2 16.2 2.7 20.2
4.0 56 18.0 10.7 21.4 25.0 54 20.0

¥ Embryos formed from 15 calli/petri-dish.
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Table 2. Frequency of plant development from callus-derived embryos with cotyledonary

variation of Medicago sativa L.

Cotyledonary No. of embryos No. of embryos No. of normal
variation cultured germinated (%) plants (%)
One 69 26 (37.7) 2(77)
Two 337 286 (84.9) 229 (80.0)
Three 77 29 (37.6) 3 (10.0)
Four 84 29 (34.5) 2(68)
Five 12 3 (25.0) 0 (0.0
Trumpet-like 68 20 (29.4) 0 (0.0
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Fig. 1.

Morphological variation and plant de-
velopment of callus-derived embryos
in hypocotyl cultures of Medicago
sativa L. A, Normal embryo with two
cotyledons; B, One cotyledonary em-
bryo; C, A three cotyledonary embryo;
D, A four cotyledonary embryo; E, A
trumpet-like shape embryo; F, Nor-
mal plants developed from two
cotyledonary embryos.
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