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Abstract(Structural changes of the endosperm of Panax ginseng C.A. Meyer from fertilization to germi-
nation were investigated by light microscope. The endosperm of the ginseng seed is cellular type.
Since endosperm cells adjacent embryo continuously breakdown and disappear with the elongation of
embryo, the real of endosperm is gradually decreased. As the anatropous ovules of immature seed
with green seed coat developes more and more, ovary cells adjacent ovary cavity become abundant
by the periclinal division, their size is decreased, hypotrophy of cell wall discern, and they are gradually
differentiated in seed coat. Though embryo responds strongly to basic dye at the stage of completion
of endosperm formation, tissue of endosperm responds to acidic dye positively. Cell wall of embryo
and endosperm are composed of primary cell wall not lignified. Endosperm cells adjacent embryo begin
to breakdown in the endosperm tissue of indehiscent seed before the beginning of the after-ripening.
Dehiscent seed of which seed coat is opened through after-ripening represent the form as a seedling
in the result of embryo developments with the formation of organs; radicle, cotyledon, plumule. Umbili-
form layer represents strong positive response to the toluidine blue and the basic fuchsin. Umbiliform
layer that endosperm cells breakdown and disappear is observed clearly at the periphery of the embryo
cotyledon, while slightly at the periphery of the radicle.
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Fig. 1-14. Light micrographs of ginseng seed. Bar=200 pm.

Fig. 1, 2. An immature seed shows two anatropous ovules(AO) and embryo sac(ES) at early stage of seed develop-
ment. Arrow indicates six to seven layers of cells being differentiated into ovary wall(OW).

Fig. 3. Endothelium(End) derived from integuments has 10~15 cell layers at earlly stage and endosperm(En)

cells have become of active cell divisions.

Fig. 4. Endosperm cells are highly vacuolated cells and have distinct cell wall. Endothelium has 4 to 5 cell layer

and shows degenerating cytoplasm.
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violet comparing endosperm cells with negative reaction.
Fig. 6. Positive reactions of safranin and fast green staining appeared on the endosperm cells. Outer cells of

endosperm are filled with the protein bodies.

Fig. 7. Protein bodies at the outer region of endosperm showing globular shape comparing irregular shape at
the inner regions at the stage of ripened of seed.

Fig. 8. Umbiliform layer contacted with radicle of embryo showed positive reaction of basic fuchsin and protein
body of endosperm showed high stainability with methylene blue. Em; embryo, En; endosperm, UL; umbili-

form layer.
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Fig.9, 10. Two kinds of endosperm cells according to the stainability of protein bodies with methylene blue
and basic fuchsin can be distingushed at the stage of indehiscent seed. Note the umbiliform layer

between the embryo composed of cotyledon and plumule and degenerated endosperm cells.

Fig. 11. Completely differentiated embryo with 3.0~3.5mm in length at the stage just before germination is

consisted of cotyledon and plumule,
Fig. 12. Umbiliform layer, between embryo and endosperm, composed of degenerated cell components of endos-
perm cells shows highly positive reaction on toluidine blue stain.

Fig. 13,

14. Protein hodies of endosperm cells are undegradated in the outer layers of endosperm cell, but are

degradated in the inner layers. Endosperm cells near the umbiliform layer are lysed. Cell debris
and inclusions are accumulated in umbiliform layer. Cot; cotyledon, Em; embryo, En; endosperm,
Pl; plumule, UL; umbiliform layer.
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