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Canges in parenchyma cell structure followed by incubated

tylosis developement in Quercus serrata Thunb.
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Fig.4 Schematic representations of tyloses development from ray parenchyma cells.
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Fig.1 Incubation time 24 hours. Tylosis buds Fig.2 Incubation time 30 hours. A scanning

are generating from ray parenchyma cells electron micrograph observed from lumen
contacted with vessels (see arrows). X200 side of vessel. Tylosis buds are ballooned

spherically from the great part of ray-vessel
pittings. X200
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Fig.3 Incubation time 120 hours. Tyloses plug Fig.5 Incubation time 0 hour. A non-contact
a vessel. Dark precipitates fill parenchyma cells cell has a large number of starch grains(S)
(see arrows) and disperse in tyloses. <200 and vacuoles(V), while the cytoplasm is

poor.
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Fig.6 Incubation time 0 hour. A contact cell has rarely starch grains(S) and dense

cytoplasm. N: nucleus. Nu. necleolus. M: mitochondrion. P: plastid.

o

Fig.7 Incubation time 0 hour. Golgi appa- Fig.8 Incubation time 24 hours. Golgi appa-

ratus(G) existed occasionally possess only
a little vesicles. V: vacuole. M: mitocho-
ndrion.

ratus(G) abundantly distribute in the contact
cell and are accompanied with a great num-
ber of vesicles. Rough ER(r-ER) and mito-
chondrion(M) are also developed. N: Nu-
cleus. V: vacuole.
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Fig.9A Incubation time 24 hours. A contact Fig. 9B A portion of tylosis bud of Photo A.

cell and tylosis bud are packed with Golgi Rough ER(r-ER) are multi-lamellated near
apparatus(G). r-ER, mitochondria(M), the tylosis wall(tw).

vesicles, etc.. P: plastid.

Fig. 10 Incubation time 60 hours. Cytoplasm Fig.11 Incubation time 60 hours. Dark pre-
exists in the narrow region between tylosis cipitates disperse in vacuoles of non-contact
wall(tw) and tonoplast(T). V: vacuole. cells. S: starch grain. N: nucleus.
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Résumé

The parenchyma cells surrounding the earlywood vessel in the current year of Quercus
serrata Thunb. were studied in relation to the tylosis formation. Specimen blocks were

incubated by the method of MEYEg at 26°C during the winter. Various stages of tylosis
development were examined with a binocular or a scanning electron microscope every six
hours, and then small blocks were fixed by a glutaraldehyde-osmium tetroxide combination
and embedded in epoxy resin for a light and a transmission electron microscopies.

Results obtained were as follows: (1) Tylosis buds were generated from ray parenchyma
cells contacted with vessel (contact cells) during the 24 hours of incubation (Fig. 1),
ballooned spherically from the greater part of the ray-vessel pittings throughout a period
of 30 hours (Fig. 2), extended cylindrically to half of the vessel diameter during a period
of 60 hours, and plugged vessels during a period of 120 hours (Fig. 3). This process is
illustrated in Fig. 4.

(2) The parenchyma cells which were not contacted with the vessel (non-contact cells)
possessed a large number of starch grains and also poor cytoplasm (Fig. 5), but the contact
cells possessed a more dense cytoplasm and rarely starch grains in the incubation time
of 0 hour (Fig. 6). However, it is suggested that these contact cells, to say nothing of
the non-contact cells, showed a dormant cell structure, judging from the features of indi-
vidual organells (Fig. 6, 7). During the 24 hr. time period, the cytoplasmic features were
changed in the contact cells. Golgi apparatus, ER, mitochondria and vesicles increased
remarkably (Fig. 9). Golgi apparatus were accompanied by many vesicles, and ER showed
rough type (Fig. 8). The non-contact cells, however, showed little change. During the
30 hr. time period, large vacuoles were developed in the contact cells and in the tylosis
buds. The tyloses possessed huge vacuoles during the 60 hr. time period, and the cyto-
plasm was limited in the narrow region between the tylosis walls and the tonoplasts (Fig.
10). Ribosomes and r-ER were often observed in this region. Starch grains contained in
the non-contact cells were beginning to decrease and dark precipitates appeared in the
vacuoles (Fig. 11). During the 120 hr. time period, starch grains disappeared and dark
precipitates filled the parenchyma cells, coating the wall surface of the neighboring tracheids,
and were subsequently dispersed in the tyloses (Fig. 3).

MEeYER has shown that the enlargement of the tylosis buds depends upon vacuolation.
However the increases and transformations of golgi apparatus, ER, etc. of contact cells after
incubation are contrary to MEYER’s observation. Such changes which occurred during the
24 hours incubation time followed by tylosis formation, while little change in the non-contact
cells, suggest that these organelles must be concerned in tylosis formation. Non-contact cells
may also have part in tylosis development, because they lose their starch grains. These
starch grains may be utilized for newly formed tylosis walls and their metabolism. The
dark precipitates may thus be a metabolite.



