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Effect of Cadmium on Somatic Embryogenesis
from Cell Culture of Daucus carota L.
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ABSTRACT This study was carried out to elucidate the effect of cadmium on somatic embryogenesis and plant
regeneration from cultured cells of Daucus carota L. Embryogenic calli were induced from cotyledon explants of
carrot seedlings cultured on MS solid medium supplemented with 1 mg/L 2,4-D. Embryogenic cells proliferated on
medium supplemented with 1 mg/L 2,4-D were also cultured in liquid MS medium containing various
concentrations (50, 100, 200, 500, 1000 uM) of cadmium for one week and then transferred to MS basal medium.
Somatic embryogenesis occurred in suspension culture treated with 50 pM and 100 uM cadmium or untreated with
cadmium. When cadmium was treated in suspension culture, production of two and four cotyledonary somatic
embryos was reduced, but that of three cotyledonary somatic embryo was increased. Two cotyledonary embryos
showed higher regeneration frequency than abnormal somatic embryo with one, three and four cotyledon.
Regardless of cotyledonary variation, germination frequency of somatic embryos treated with cadmium was
decreased in compared with that of embryos in basal medium.
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Figure 1. Effect of cadmium on the formation of somatic embryos
from cell culture of Daucus carota. L Embryogenic calli were
cultured on MS agar medium supplemented with 1 mg/L. 2.4-D for
15-day of culture. Somatic embryos were formed cell culture
supplemented with combination of 1 mg/L 2,4-D and various
concentrations of CdClz for 1,2.3 or 4 weeks of culture and then
transferred into MS basal medium.

Figure 2. Somatic embryos derived from cell suspension cultures of Daucus carota treated with CdCla. The embryogenic calli were cultured
in MS liquid basal medium supplemented with 1 mg/L 2,4-D and various concentrations of CdCL for 1 week of culture. And then they were
transferred into MS basal medium for 3 weeks of culture. A, E: control; B, F: 50 uM; C,G: 100 uM; D,H: 200 uM CdCl,,
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Figure 3. Cotyledonary variation frequency of somatic embryos
derived from cell cultures of Daucus carota L. Embryogenic callus
were treated with 50 uM CdCl: for 1,2,3 or 4 weeks of culture.
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Figure 4. Germination of cotyledonary somatic embryos formed
from suspension cultures of Daucus carota L. Embryogenic callus
were treated with 50 uM CdCl; for 1,2,3 or 4 weeks of culture and
then transferred into MS basal medium.
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Figure 5. Plant regeneration of somatic embryos derived from cotyledon explants by suspension cultures of Daucus carota. (A) Somatic
embryo with trumpet-shaped cotyledon: (B) One cotyledon; (C) Normal somatic embryo with two cotyledon; (D) Three cotyledon; (E) Four

cotyledon and (F) Five cotyledon.
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