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ABSTRACT

The structure of shoot apex in zygotic and somatic embryos of Daucus carota L. cv.
Hongshim was observed by using SEM and longitudinal sections. Shoot apex of zygotic
embryo was of an inverted boat shape, and these of two, three and four cotyledon somatic
embryos were of an inverted boat shape, a pyramid shape and a convex diamond shape,
respectively. In zygotic embryo shoot apex is consisted of small cells which are arranged in
layers (tunica) and show corpus in central region. In somatic embryos shoot apices are
consisted of somewhat large cells which are arranged in irregularly or slight regularly.
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Table 1. A dimensional comparison between zygotic and somatic embryos of Daiucus carota L.

Dimensional Cotyledon Embryo axis
(um) Total length

Embryos Length Width Length Width

Zygotic 1259 +95 550+54 315+39 658+59 350+38
2-Cotyledon

Somatic 2011187 25627 12011 1753 +184 400142
3-Cotyledon

Somatic 18504207 180435 11015 1630250 350436
4-Cotyledon

Somatic 1920310 172440 105420 15704220 34025
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Fig 1. SEM micrographs of shoot apex in zygotic and somatic embryos of Daucus carota. A. Shoot apex of zygotic
embryo with inverted boat shape. Cells of shoot apex arranged tightly. B. Shoot apex of two cotyledon somatic
embryo with inverted boat shape. Parenchymatous cells of shoot apex arranged loosely. C. Shoot apex of three
cotyledon somatic embryo with pyramid shape. D. Shoot apex of four cotyledon somatic embryo with convex

diamond shape. C; cotyledon. SA; shoot apex

Table 2. A comparison of structural characteristics of shoot apex between zygotic and somatic embryos of Daucus

carota L.
Characteristics Diameter(um) ) Cellular
Cell size
Embruos Long Short Characteristics

Zygotic 110.3+10 36.61+3.2 10.6+1.3 Meristematic
2-Cotyledon . Almost
Somatic 198.5+32 54.6+2.5 16.3+1.6 Parenchymatous
3-Cotyledon Almost
Somatic 132.6+15 110.3+3.3 153+1.7 Parenchymatous
4-Cotyledon Almost
Somatic 180.1+18 107.5£4.5 18.8+1.6 Parenchymatous
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Fig 2. Longitudinal sections of shoot apex in zygotic and somatic embryos of Daucus carota. A. In zygotic embryo
shoot apex is consisted of small cells which are arranged in layers(tunica, arrow) and show corpus(arrow) in central
region. B-C. Shoot apex of two(B) and three(C) cotyledon somatic embryos are consisted of somewhat large cells
which are arranged in irregularly. D. Shoot apex of four cotyledon somatic embryo is consisted of somewhat large
cells which are arranged in slight regularly. bar=110um. T; tunica. CO; corpus.
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