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Summary

There is a distinet difference in appearance of the cells in sectioned tissue between
catalpa and cornus. In the former plant, the protoplast of every cortical cells consists of
a layer of cytoplasm surrounding a single large vacuole which can be stained intensely
with neutral red. In the latter plant, only half the cortical cells are of this type and the
others have no single large vacuole: neutral red staining either fails to detect vacuoles
or at most causes a faint brownish red coloration throughout the whole cell. Levitt has
called these unstained cells “avacuolate” ones and the cells with distinct vacuole, “vacuolate”
cells. The “avacuolate” cells have been found widely in woody plant, however, no evidence
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has been presented to show that these “avacuolate” cells actually exist in the intact plants
and that they are not an artifact produced at the time of preparation.

To make clear these points experiment was made with the cortical cells of some woody
plants. Cortical tissue sections were made with a sharp blade of hand razer. These slices
with or without vital staining were immersed into water or balanced salts solution and then
observed under microscope. In mulberry tree, popular, black locust tree etc., when the
tissue slices were put into water or balanced salts solution, no vacuole was found in these
cells (Fig. 2, 3, 4). On the other hand, if cortical cells in these plants were observed in
liquid paraffin without any pretreatment, almost all protoplasts were found to have a distinct
large vacuole (Fig. 8, 10). In alpine rose and catalpa, “avacuolate” cells were scarcely
found in the treated cells with water or hypertonic balanced salts solution (Fig. 1). These
facts seem to suggest that “avacuolate” cells do not originally exist in an intact plant, but
are merely an abnormal form of cells, in which the cytoplasm was coalesced with vacuolar
content as a result of a rupture of tonoplast. In this view point, it seems not adequate to
use these abnormal cells as the experimental materials for physiological studies.

As to the osmotic concentration in these cells, there is only a slight difference between
normal and abnormal ones (Fig. 11, 12). The osmotic value of normal cells of the cortical
tissue of popular in winter is 1.40 M and that of the abnormal ones, 1.35-1.36 M. In mul-
berry tree, these “avacuolate” cells could withstand plasmolysis and deplasmolysis with
2-fold isotonic balanced salts solution and water. Besides, such plasmolysis could be re-
peated even 4 times. These facts shows that the ectoplasts of “avacuolate” cells are nearly
impermeable to ions in spite of the distinct injury in the tonoplasts.
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