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Ray-Vessel Pit Pairs of Japanese Quercus wood
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MEBE-TWARB (C) X, KRELTERLD A : ordinary secondary wall of ray paren-

4 Thi, 2LT, CORMTMIBO Nuo wm | cyma el .
B : lignified layer of lumen side of ray

Vessel

Plasmodesm

————

'
'
'
|
|

(A)

Non-contact ray cell

(B) &i¥LD}—q)L C%: L/ < ”EF LT% @ ) }"\;{-?U]'"{ parenchyma cell
LU FEFTOWARESICAHAZL Db H -1 T C : unlignified layer over the pit membrane
: of ray parenchyma cell
DREFALEAO S8 5, FARAROEERNO Fig. (A) Schematic diagram of ray-vessel
REIZBEWDTIRAKICHEDIES, DL KT pit pairs of Q. serrata in September.
WU ZZ i R o RED NIERNIC BN T BRI H (B) isthe case that the layer of B push-

ed the pit membrane into vessel extremely.
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X 91c, protective layer 2Z7% 5N TV BBICIE, WIFREICK > THENH D LI b b,
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FTUNRBZEH, CARIZZTESH 7 4 TV LBBRINBZ T TH -7
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pit DEAR LICH L CDBEENVWTREEEEEIE > TV ENEESNIZDT, TDE
VBB EILL-> T, ZOMENBEORREERG SBBEI L ERE. T, COB
?8 R-V pit OBAJED hiliBT RADC & (R-Vpit OBEAESRRNL) b, EBIC
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Summary

Ray-vessel pit pairs of the Japanese Quercus wood were observed by a scanning electron
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microscope. After that, the protrusion of the pit membranes and cell wall thickening
around the pit pairs were investigated using samples taken from living trees of the Q.
serrata during the time period from April to September.

1. In early wood vessels the shape and arrangement of R-V pits when viewed from vessel
lumen were elongated elliptic, palisade-like arranged in (a) Q. variabilis and Q. acutissima,
small circular, opposite to alternate in (b) Q. serrata and Q. monglica var. grosseserata,
variable but mostly elongated elliptic, palisade-like arranged in (¢) Q. phillyraeoides, and
elongated, distinctly palisade-like arranged in (d) @. acute and Q. myrsinaefolia.

2. Ray-vessel pit pairs of wood (a) and (b) had smaller pit apertures on the ray cell wall
than on the vessel wall, but those of wood (c¢) and (d) had nearly the same aperture width
on both walls. In the former wood a circular protrusion of the pit membrane occurred
around the pit aperture of the vessel wall, havidg a doughnut-like appearance in the vessel
side view (Photo 2).

3. When wood samples taken from living trees of Q. serrata were investigated after
fixation, alcohol series dehydration and crictical point drying, R-V pit membranes protruding
toward vessel lumen appeared as circular domes.

Their doughnut-like protrusions were considered to be formed due to a sinking back of
the dome of the protruded membrane during the seasoning of the wood.

4. A low electron dense layer (or protective layer) was observed on the lumen surface of
the ray parenchyma cell. After summer, the layer was thickened and lignified especially
where the wall tauched the adjacent vessel wall. Around the R-V pit pair the thickened
and lignified layer decreased the pit aperture width of the ray cell side and pushed the
pit membrance into the vessel lumen. After May, protrusion of the membrane was
observed.

Explanation of photos

Photo 1. Vessel side view of ray-vessel pitting of @. variabilis, showing ellongated elliptic pits in a
palisade-like arrangement. Note a group of pits which belong to an adjacent ray parencyma cell (the
area encirceled). The arrow indicates a circular protrusion of the pit membrane.

Photo 2. Q. serrata, showing elogated elliptic pits in an opposite to alternate arrangement. The arrow
indicates a circular protrusion of the pit membrane.

Photo 3. Q. phillyraeoides, showing elongated elliptic pits in a palisade-like arrangement.
Photo 4. Q. acuta, showing elongated elliptic pits in a distinisadect palisade-like arrangement.

Photo 5. Sectional view of a ray-vessel pit pair in Q. mongolica var. grosseserata. Note smaller width
of pit aperture of ray parenchyma cell than that of vessel.

Photo 6. Ray-vessel pits of Q. serrate when the sample was dried in critical point drying method. Pit
membranes protrudig into vessel lumen appeared as circular domes (cf. Photo 2.).

Photo 7. Transverse section of ray-vessel pit pairs in Q. serrata. Note the changes in pit membranes
and borders inside the ray parencyma cell. Samples were collected on (1) April 26, (2) May 30, (3)
June 11 and (4) September 26.

Photo 8. Trasverse section of a ray-vessel pit pair of Q. serrata in April (KNnO, stained). A thin
layer of low electron density (B, C; so-called protective alyer) was observed on the lumen surface of
ray parrencyma cell.

Photo 9. Trasverse section of a ray-vessel pit pair of Q.serrata in September. A: ordinary secondary
wall, B: thickend and lignified layer pushing the pit memberane into vessel lumen, C: unlignified layer
covering the pit membrane, V: vacuole.
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