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Morphological Observation of Somatic Embryogenesis in
Leaf Explant Cultures of Bupleurum falcatum L.
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This study describes plant regeneration from leaf explant of Bupleurum falcatum through somatic embryogenesis, and the
effect of 2,4-dichlorophenoxyacetic acid on somatic embryo abnormalities. The relationship between the cotyledon number
of somatic embryo and its germinability is also described. Embryogenic calli were selected from calli formed on explants
cultured on MS solid basal medium supplemented with 1 mg/L 2,4-D. Cotyledonary abnormalities were observed in
somatic embryos which were developed from calli cultured on MS medium with 1 mg/L 24-D for 6-week and then
subcultured on 2,4-D free MS medium for 3 weeks. The frequency of abnormalities was as follows: 7% of somatic embryos
had one cotyledon, 65% of them had two cotyledons, 25% three cotyledons, 5% four cotyledons, 2% five cotyledons, and 3%
trumpet-like cotyledons. The two cotyledon somatic embryos were germinated at a frequency of 80%. However, the
germination frequency of one cotyledon embryo and multicotyledonary embryo was lower than that of the two cotyledon
somatic embryo. All of trumpet-like somatic embryos did not germinate. Histological observations of multicotyledon
embryo showed circular procambium in the root but procambial strands in the cotyledonary node or upper hypocotyl. The
number of the strands was equal to the cotyledon number.
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Table 1. Effects of 24-D and BAP combinations on somatic
embryogenesis in leaf explant tissue cultures of Bupleurum falcatum
La

24-D
(mg/L)
BA 0 0.1 05 1 2 3 5
(mg/L)
0 R C SE SE SE SE
0.1 C S C C C C C
05 C C C C C C C
1 C C C R R R C
2 N C C C C C C
3 N C C C C N N
5 N N N N N N N

aR: Root S: Shoot SE: Somatic Embryo N: Necrosis C: Callus

BA H7huiz|o M A HAT doiyty, wFE 2, 3
2 5 mg/L BA%} 5 mg/L. BA ¥ o2 717 24-D7} 23§
A7HE WA e A= FAAbsledeh =3 A Eu) DL ], 2,
3 9 5 mg/L 24-Doljx] o]yt (Table. 1 and Fig. 1), &3]
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Figure 1. Tnduction of somatic embryogenesis from Bupleurum
falcatum callus following sequential subculture on hormone free MS
medium. A: Embryogenic callus formation on MS agar medium
containing 1 mg/L 24-D for 6-week of culture; B: Globular stage
embryo oblained upon transfer of embryogenic callus to hormone
free medium; C: Early heart stage embryo; D: Torpedo stage
embryo; E: Advanced torpedo stage embryo; F: Cotyledonary
stage embryo; G: Plantlet.

of ufepr] 2 3(Lu and Vasil, 1982; Wang and Phillips,
1984), olejgt A MEHA A7 9ol ey
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Figure 2. Direct somatic embryogenesis from leaf epidermis of
Bupleurum falcatum on MS medium containing 5 mg/L 24-D for
6-week of culture. A: Globular stage; B: Heart stage; C:
Torpedo stage T and LG: late globular stage embryo.
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Figure 3. Histological observation on the developmental stage of
somatic embryvo from culture of Bupleurum falcatum L. A:
globular; B: late heart; C: torpedo; D: cotyledonary stage.
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Figure 4. Cotyledonary variation of somatic embryos formed from
callus cultures of Bupleurum falcatum in MS basal medium. A: One
cotyledon; B: Trumpet-shaped cotyledon ; C: Two cotyledon; D:
Three cotyledon; E: four cotyledon; F: five cotyledon.
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Figure 5. Germination frequency (%) of somatic embryos formed
from callus cultures of Bupleurum falcatum L. Data were collected
from three replicates with 100 embryos each.
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Figure 6. Germination frequency (%) of somatic embryos formed
from callus cultures of Bupleurum falcatum L. Data were collected
from three replicates with 100 embryos each.
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Figure 7. Transverse sections of somatic embryos with various type
of cotyledons from callus cultures of Bupleurum falcatum L. 1, 3, 5
7: middle region of cotyledon; 2, 4, 6, 8. hypocotyl showing
procambial strands (arrows); 1, 2: monocotyledon; 3, 4:
dicotyledon; 5, 6: Tricotyledon; 7, 8: Tetracotyledon.
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