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Résumé

As with rapid cooling, so-called flashing takes place in many plant cells, we can, in thus fla-
shed cells, distinguish two phases. In many parenchymatous cells, one of such phases consists .
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of minute spheres of ice, the other of a mass of homogeneous ice packing the space between
them.”  While in epidermal cells, i{lstead of the minute ice spheres, numerous droplets of cell
" sap are usually disseminated in the masses of ice. The former type of flashing shall be called
the “ice particle type”,‘ and the latter the “sap drop type”. In rapid freezing, the cell of the
staminal hair of Tradescantia represents the typical “sap drop type” flashing. . At a temperature
of —10°C, the hair cells imbeded in a drop of liquid paraffin could be kept in supercooled state
with out death at least fof 6 hours. And when the suppercooled condition at —10°C continued
during a day or more, the cells always died without freezing. An inocculation of ice was
necessary to congeal the cell interior unless the degree of supercooling was considerably h}gh.

Recording the temperature with a small thermojunction, the freezing process of fhe hair
cells was oisez'ved under the microscope in a specially regulated cold chamber, inoculating with
ice at variovs degrees of supercooling and of cooling rates. ~The freezing process observed is
as follows; The contact of ice which has been formed in a cell, whether it be alive or not,
is effective to inoculate the ice crystal into the next cell. The ice is formed, at first, between
the protoplast and the cell wall at one end of the cell and grows around out side of the pro-
toplast to the other end extracting water from the very protoplast, During this proceeding of
the ice crystal, a large number of fine crystals grow inward from the ice previously formed on
the outside of the protoplast. Consequently, the structure of the cytoplasmic layer is entirely
destroyed, and the death of the cell takes place. The vacuole, being coarsened by the fine
crystals, is divided into numerous globules of concentrated cell sap. Thus the frozen cell be-
comes intensely opaque (Fig. ). _ ‘

For a considerable period -after the flashing, the frozen cell is by no means in a stable state.
The glpbﬁles of condensed sap gradually fuse into larger drops. After a long storage ‘in the
frozen condition, a few, of transparent ice masses‘imbedding the condensed sap in irregular forms
appear in the cell (Fig. 7). Such a change in both of sap droplets and ice crystals is the most
active immediately after the flashing. - However, the lower tile temperature at which a frozen
cell is kept, the slower is the change. ]

On thawing, at least at the beginning of the process, the sap droplets in flashed cells behaves
likewise as in the frozen cells, Fusing gradually into Iargc; drops, the sap diffuses into the
surrounding ‘melted ice (Fig 3.). A uniformly coloured mass fills finally the entire cell (Fig. 4).
But the pigment of the sap does not diffuse out of the cell as observed in many otherk plant
cells.s. With the proceeding of. thawing, the coagulated protpplasm gradually sinks to the bottom

of the cell. R : '

*When the flashing began at one cell, it slowly progresses to one cell after anotlier over the
“whole hair unless the rate of cooling is not so large.. Sometimes its progression ceases at a
certain cell.  In such case, a large mass of homegencous ice usually grows at the end of the
last frozen cell withdrawing the water from the next unfrozen cell which, consequgzntly, under-
goes a remarkable dehyf:h'ation and contraction (Fig. 12). On thawing, the dehydrated cell,
however, recovers its normal appearance with active streaming of protoplasm. When a cell is

put to congeal many times consecutively, the cell can flash 10 times or more, although the
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‘tonoplast as ‘well as the external layer were entirely destroyed at the first flashing.

At a very small rate of cooling, the ice formed between the protop'ast and the cell wall gra-
dually increases in size withdrawing the water from the prof(;plast (Fig. 13, 14). This results
in the plasmolysis without any injurance to the cell, and, on thawing, the complete QCplésmolysis
tak:s place (Fig. 16). ’ .

When the freezmg is relatively slow, an ice formation lnmted only to the outslde of the
tonoplast, sometimes, is observed in the cell of the basal end of the hair. The cytoplasm and
nucleus was disintegrated, but the tonoplast was pushed inward assuming a ‘“Vakuolenkontrak-
tion” appearance (Fig. 10). ‘

In the cells of the staminal hair, the “sap drop type” of flashing is always visible, even in

repeated flashing, while the sap released from the'cell usually flashes in the “ice particle type.”
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